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WHACP

NOTICE TO PROSPECTIVE BIDDERS
September 14, 2026

INVITATION FOR BIDS (IFB)  600-11-26 Rebid
Family Recreational Area at Northview Heights, AMP-09

The HOUSING AUTHORITY OF THE CITY OF PITTSBURGH will receive separate sealed
bids for Family Recreational Area at Northview Heights, AMP-09
; for the following contracts:

GENERAL CONSTRUCTION PLUMBING CONSTRUCTION

ELECTRICAL CONSTRUCTION MECHANICAL CONSTRUCTION

The estimated values of the project per contract noted above are in the following ranges:

GENERAL CONSTRUCTION $ 1,500,000.00 $1,700,000.00
ELECTRICAL CONSTRUCTION $ 120,000.00 $ 130,000.00
PLUMBING CONSTRUCTION $ 340,000.00 $380,000.00
MECHANICAL CONSTRUCTION $ 13,000.00 $ 14,000.00

Bid documents will be available on September 14, 2026. A Pre-Bid Conference will be held on September 23, 2026
at 11:00 am | at Northview Heights Gymnasium 525 Mount Pleasant Road Pittsburgh, PA 15214

Pre-Bid Conference attendence is not mandatory. The meeting may be attended in-person or virtually.
Virtual Meeting (check one) is is not / available. Ifit is, please find hyperlink to join at the
following:

A site visit of the property will be conducted thereafter: Yes / or No

Bidders shall be prepared to review all aspects of the site necessary to prepare a bid. The last day for
submission of written questions will be __September 30, 2026 until _11:00 am  Bids will be
received either in the lobby of the One Stop Shop at 412 Boulevard of the Allies, Pittsburgh, PA
15219; by USPS mail to 412 Boulevard of the Allies, 6th Floor, Pittsburgh, PA 15219 or by electronic

submission at the following: ntins://\www.dropbox.com/request/980mma8g94a60k70m7ppi

until_11:00 am  op October 14, 2026 |, regardless of the selected delivery mechanism at which time
all bids will be publicly opened and read aloud which may be attended virtually via the following:
https://hacp-org.zoom.us/j/844756162837?pwd=Lo1DA9v7yF3ilT7D23JXi7d6azLMp8.1

The title of electronic bid submissions shall be as follows:
[Full Company Name] IFB# 600-11-26 Rebid_Bid

In the event the bid file is too large to be uploaded as a single file, add: Part-1, Part-2... etc. to the
end of the file name. The work must be substantially complete within 284 calendar days of the

Notice to Proceed. The point of contact for questions is Mr. Brandon Havranek, Associate Director
of Procurement/Contracting Officer who may be reached by email at Brandon.Havranek@hacp.org.

Notice to Prospective Bidders
0020-1



TO VIEW AND OBTAIN DOCUMENTS

Bid Documents, including the Bid Forms, Project Manual, and Drawings, may be obtained from the
Doing Business Section of the HACP website, www.hacp.org. Prospective Bidders may register as a
vendor on the website and download the documents free of charge.

AWARD OF CONTRACT (S):
It is the intention of the Authority to award a contract to the lowest responsive and responsible bidder.

All bids shall remain open for the period specified in the IFB, which in no case shall be less than sixty
(60) calendar days from the bid opening.

All bids of $10,000 or more must be accompanied by a negotiable bid guarantee that shall not be less
than 5% of the amount of the bid. No bid guarantee is required for bids under $10,000. In accordance
with 2 CFR 200.318(h) per new HUD Handbook Rev 3, the Authority is permitted to make awards only
to responsible bidders possessing the ability to perform successfully under the terms and conditions of the
proposed contract. Prior to award of any contract, the Authority shall conduct a pre-contract survey.
Consideration will be given to such matters as bidder integrity, compliance with public policy, record of
past performance, and financial and technical resources.

All bids must include a completed and signed Form of Agreement (Form 00500) as part of the bid. If
the bid is successful and approved by HACP Board of Commissioners (if applicable)y HACP will also
sign the Form of Agreement thus creating a binding contract.

The successful bidder will be required to furnish an assurance of completion (performance and payment
bond) each equal to 100% of the contract price.

The Authority reserves the right to reject any or all bids or to waive any informality in the bidding.
BUILD AMERICA, BUY AMERICA (BABA) ACT REQUIREMENTS:

The Contractor will be required to comply with BABA requirements, including furnishing proof that
work and products provided and installed are in full compliance with the Act. More information can be
obtained at the following: https://www.hudexchange.info/programs/baba/ which is hereby incorporated by
reference. Please complete Buy American Preference (BAP) Certification form and include with bid.

EQUAL EMPLOYMENT OPPORTUNITY REQUIREMENTS:

The Contractor will be required to comply with all applicable Equal Employment Opportunity
requirements for Federally-Assisted Construction Contracts. The Contractor must ensure that employees
and applicants for employment are not discriminated against because of race, color, religion, sexual
preference, handicap or national origin.

A. Section 3 Participation

The work to be performed under this contract is subject to the requirements of Section 3 of the Housing
and Urban Development Act of 1968, as amended, 12 U.S.C 1701u and with HUD’s regulations set forth
at 2 CFR Part 75 (“Section 3”). The purpose of Section 3 is to ensure that employment and other
economic opportunities generated by HUD assistance shall be directed to low and very low-income per-
sons, particularly persons who are recipients of HUD assistance for housing.

Please describe ways the Bidder will assist HACP to comply with HUD’s Section 3 requirements
for hiring HACP residents and/or local disadvantaged individuals and businesses by reviewing the
Section 3 Clause and by completing Document 00433 — Section 3 Form.

Notice to Prospective Bidders
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Section 3 of the Housing and Urban Development Act of 1968, as amended (12 U.S.C. 1701, et
seq.) (the “Act”) requires the Housing Authority of the City of Pittsburgh to ensure that employment
and other economic and business opportunities generated by financial assistance from the
Department of Housing and Urban Development (“HUD”), to the greatest extent feasible, are
directed to public housing residents and other low income persons, particularly recipients of
government housing assistance, and business concerns that provide economic opportunities to low
and very low income persons.

To comply with the Act HACP requires its contractors to provide equal employment opportunity to
all employees and applicants for employment without regard to race, color, religion, sex, national
origin, disability, veteran’s or marital status, or economic status and to take affirmative action to
ensure that both job applicants and existing employees are given fair and equal treatment.

The goal of this policy is to obtain a reasonable level of success in the recruitment, employment, and
utilization of HACP residents and other eligible persons and/or businesses by contractors working
on contracts partially or wholly funded with HUD monies. HACP shall examine and consider a
contractor’s potential for success in providing employment and business opportunities to those
covered under Section 3 prior to acting on any proposed contract award. In response to any RFP,
RFQ or IFB HACP will require submission of the Section 3 Opportunities Plan and roster of current
employees, and certification that the bidder will comply with the requirements of Section 3 either by
hiring Section 3 employees to directly perform under the contract or by committing a dollar amount
to HACP’s Section 3 program in an amount consistent with the chart below. Below are the HACP
Section 3 Guidelines as listed in the HACP Section 3 Program Manual:

RESIDENT HIRING REQUIREMENTS / RESIDENT HIRING SCALE

TOTAL LABOR DOLLARS RESIDENT LABOR AS A % OF
USE TOTAL CONTRACT TOTAL LABOR
AMOUNT FOR SERVICE A. DOLLARS
CONTRACTS
Labor dollars $25,000 but less than 10% of the labor dollars
$100,000
$100,000, but less than $200,000 9% of the labor dollars
At least $200,000, but less than $300,000 8% of the labor dollars
At least $300,000, but less than $400,000 7% of the labor dollars
At least $400,000, but less than $500,000 6% of the labor dollars
At least $500,000, but less than $1 million 5% of the labor dollars
At least $1 million, but less than $2 million 4% of the labor dollars
At least $2 million, but less than $4 million 3% of the labor dollars
At least $4 million, but less than $7 million 2% of the labor dollars
$7 million or more Y to 1 % of the labor dollars

**4 copy of HACP’s Section 3 Program Manual is available for download at www.hacp.org

Notice to Prospective Bidders
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A copy of HUD’s Section 3 requirement is provided herein. If you have any questions regarding the
Section 3 Requirements or would like to discuss goals and planning for Section 3 Requirements please
contact Mr. Lloyd Wilson, Resident Sustainability Manager, by e-mail at lloyd.wilson@hacp.org
or by contacting him at the Housing Authority of the City of Pittsburgh, Resident Employment
Program located at the Bedford Envision Center, 2305 Bedford Ave, Pittsburgh PA 15219, telephone
(412) 643-2761. Proposals must demonstrate how the Offeror intends to meet or exceed the
Authority’s Section 3 requirements. Also, please complete Section 3 Opportunities Plan and
include with your bid.

Any bid or proposal received from a contractor that does not contain a Section 3
Opportunities Plan or certification and back-up documentation acceptable to HACP shall be
deemed non-responsive by HACP.

B. MBE/WBE Participation Plan

HACP MBE and WBE Goals. 1t is the policy of HACP to ensure that Minority Business Enterprises
(MBEs) and Women-owned Businesses (WBEs) are provided maximum opportunity to participate in
contracts let by HACP. In accordance with Executive Order 11625, HACP has established a
minimum threshold of eighteen percent (18%) of the total dollar amount for MBE utilization in this
contract. HACP has established a seven percent (7%) minimum threshold for participation of WBE:s,
and, HACP strongly encourages and affirmatively promotes the use of MBEs and WBEs in all HACP
contracts. For these purposes, an MBE is defined as "any legal entity other than a joint venture,
organized to engage in commercial transactions, that is at least fifty-one percent (51%) owned and
controlled by one or more minority persons." Also, a minority person is defined as a member of a
socially or economically disadvantaged minority group, which includes African-Americans,
Hispanic-Americans, Native-Americans, and Asian-Americans. A WBE/MBE is defined as "any
legal entity other than a joint venture, organized to engage in commercial transactions, that is at least
fifty-one percent (51%) owned and controlled by a female.

Bids or proposals submitted in response to this solicitation MUST include an MBE/
WBE participation plan which, at a minimum demonstrates “Best Efforts” have been
taken to achieve compliance with MBE/WBE goals. HACP’s Procurement Policy
defines “Best Efforts” in compliance with MBE/WBE goals to mean that the contractor
must certify and document with its bid or proposal that it has contacted in writing at least ten
(10) certified MBE and ten (10) certified WBE subcontractors to participate in the proposed
contract with or lesser number if the contractor provides documentation that ten (10) certified
MBE/WBE contractors could not be identified. Each contractor shall certify as to same
under penalty of perjury and shall submit the back-up documentation with its bid or
proposal. Any bid or proposal received from a contractor that does not contain such
certification and back-up documentation acceptable to HACP may be deemed non-responsive by
HACP.

If you have any questions regarding the HACP MBE/WBE goals please contact Mr. Ricardo
Williams, Vendor Relations Manager by email ricardo.williams@hacp.org or by contacting him at the
Procurement Department, Housing Authority of the City of Pittsburgh, 412 Boulevard of the
Allies, Pittsburgh PA 15219, or by telephone (412) 643-2768. Bids or proposals must
demonstrate how the Offeror intends to meet or exceed these goals.

Notice to Prospective Bidders
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The Authority’s Minority and Woman Business (MBE/WBE) participation goals are as follows:
-- MBE Goal: 18%
-- WBE Goal: 7%

Additionally, please be advised that participation credit will be applied in accordance with the following
classifications, as follows:

-- Broker: 10% of contract face value
-- Supplier: 60% of contract face value
-- Bona Fide Contractor: 100% of contract face value
-- All Professional Service Firms: 100% of contract face value

Vendor definitions for the above classifications are to be referenced in either the respective vendor
MBE/WBE certifications or as defined in 49 CFR Part 26.

Please describe ways the Bidder will utilize MBE/WBE businesses to meet the goals above by completing
Document 00434 - MBE/WBE Solicitation & Commitment Record.

Caster D. Binion
Executive Director
Housing Authority of the City of Pittsburgh

Notice to Prospective Bidders
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WHACP

SPECIAL PROVISIONS

NOTICE TO ALL PROSPECTIVE BIDDERS

Family Recreational Area at Northview Heights, AMP-09

CONTRACT NO. 600-11-26 Rebid
Each successful bidder(s) shall be required to comply with the following special provisions:

A. Required Documents/Information

After bid opening and determination of the responsive and responsible bidder, but prior to Notice
to Proceed each successful bidder for this project shall provide the following
documents/information to HACP within ten (10) business days of receiving written notice
thereof:

(1) Insurance

(2) Payment and Performance Bonds

(3) Construction Schedule

(4) Submittal Log and Corresponding Submittals

Please accept these special provisions by completing the information requested below:

Signature of Authorized Officer: Date:

Name of Contractor:

Address:

Telephone Number:

Special Provisions
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Family Recreational Area at Northview Heights, AMP-09

IFB CONTRACT NO. 600-11-26 Rebid

HOUSING AUTHORITY OF THE CITY OF PITTSBURGH
PROCUREMENT DEPARTMENT
412 Boulevard of the Allies, 6th Floor
Pittsburgh, PA 15219
Phone: (412) 456-5116

Issued: September 14, 2026

Title Page
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP Contract No. 600-11-26 Rebid
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

INVITATION FOR BIDS
LIST OF DOCUMENTS

The HOUSING AUTHORITY OF THE CITY OF PITTSBURGH will receive separate sealed bids for
Family Recreational Area at Northview Heights, AMP-09 , for the
following contracts:

GENERAL CONSTRUCTION
ELECTRICAL CONSTRUCTION

PLUMBING CONSTRUCTION
MECHANICAL CONSTRUCTION

A complete Invitation for Bids (IFB) consists of the following documents:

THE PROJECT MANUAL, dated September 14, 2026 consisting of:

Bidding Requirements, Contract Forms, Conditions of the Contract, Wage Determination, and the Specifications.

THE PROJECT DRAWINGS, as prepared by Tusick & Associates Architects, Inc. , dated July 31, 2026

A complete BID consists of the following set of Bid Documents:

Blank bid document forms to be completed by the bidder;

Form of Bid (Series 00300 Document)

Bid Security (Doc. 00410 or other as per HUD 5369)

Special Provisions - Notice to All Prospective Bidders Form (00021)
Statement of Bidder's Qualifications (Doc. 00420)

Build America, Buy America (BABA) Act Requirements

Section 3 Participation Form (Doc. 00433)

MBE/WBE Solicitation & Commitment Record (Doc. 00434)
Bidder's Manpower Form (Doc. 00435)

Previous Related Experience Form (00436)

Representation, Certifications and Other Statements of Bidders (HUD 5369-A)
Previous Participation Certificate (HUD 2530)

Special Provisions - Notice to All Prospective Bidders Form (00437)
Non-Collusion Affidavit (Doc. 00485)

Form of Agreement (Doc. 00500)

Supplemental General Conditions

Wage Determination (Doc. 000830)

ADDENDA will be issued as required.

List of Documents
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

IDENTIFICATION OF OWNER

The Owner of this project is the Housing Authority of the City of Pittsburgh, a body corporate and politic and created
pursuant to the "Housing Authorities Law," an Act passed by the 1937 session of the Legislature of the
Commonwealth of Pennsylvania, P.L. 955, approved May 28, 1937, hereinafter variously called the '"Housing
Authority of the City of Pittsburgh'" (HACP), "The Authority," the "Local Housing Authority" (LHA), the "Public
Housing Authority" (PHA), or the '""Public Housing Authority/Indian Housing Authority" (PHA/ITHA).

Caster D. Binion
Executive Director
Housing Authority of the City of Pittsburgh

James D. Harris
General Counsel
Housing Authority of the City of Pittsburgh

Dereen M. Neice
Senior Director of Procurement
Housing Authority of the City of Pittsburgh

Brandon Havranek
Associate Director of Procurement
Housing Authority of the City of Pittsburgh

Identification of Owner
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Instructions to Bidders for Contracts
Public and Indian Housing Programs

Previous edition is obsolete form HUD-5369 (10/2002)



Instructions to Bidders for Contracts
Public and Indian Housing Programs
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12. Indian Preference Requirements

1. Bid Preparation and Submission

(a) Bidders are expected to examine the specifications, drawings,
all instructions, and, if applicable, the construction site (see also the
contract clause entitled Site Investigation and Conditions Affect-
ing the Work of the General Conditions of the Contract for Construc-
tion). Failure to do so will be at the bidders’ risk.

(b) All bids must be submitted on the forms provided by the Public
Housing Agency/Indian Housing Authority (PHA/IHA). Bidders shall
furnish all the information required by the solicitation. Bids must be
signed and the bidder's name typed or printed on the bid sheet and
each continuation sheet which requires the entry of information by
the bidder. Erasures or other changes must be initialed by the person
signing the bid. Bids signed by an agent shall be accompanied by
evidence of that agent’s authority. (Bidders should retain a copy of
their bid for their records.)

(c) Bidders must submit as part of their bid a completed form HUD-
5369-A, “Representations, Certifications, and Other Statements of
Bidders.”

(d) All bid documents shall be sealed in an envelope which shall be
clearly marked with the words “Bid Documents,” the Invitation for
Bids (IFB) number, any project or other identifying number, the
bidder's name, and the date and time for receipt of bids.

(e) Ifthis solicitation requires bidding on all items, failure to do so will
disqualify the bid. If bidding on all items is not required, bidders
should insert the words “No Bid” in the space provided for any item
on which no price is submitted.

(f) Unless expressly authorized elsewhere in this solicitation, alter-
nate bids will not be considered.

(g) Unless expressly authorized elsewhere in this solicitation, bids
submitted by telegraph or facsimile (fax) machines will not be
considered.

(h) If the proposed contract is for a Mutual Help project (as de-
scribed in 24 CFR Part 905, Subpart E) that involves Mutual Help
contributions of work, material, or equipment, supplemental informa-
tion regarding the bid advertisement is provided as an attachment to
this solicitation.

2. Explanations and Interpretations to Prospective
Bidders

(a) Any prospective bidder desiring an explanation or interpretation
of the solicitation, specifications, drawings, etc., must request it at
least 7 days before the scheduled time for bid opening. Requests
may be oral or written. Oral requests must be confirmed in writing.
The only oral clarifications that will be provided will be those clearly
related to solicitation procedures, i.e., not substantive technical
information. No other oral explanation or interpretation will be
provided. Any information given a prospective bidder concerning
this solicitation will be furnished promptly to all other prospective
bidders as a written amendment to the solicitation, if that information
is necessary in submitting bids, or if the lack of it would be prejudicial
to other prospective bidders.

(b) Any information obtained by, or provided to, a bidder other than
by formal amendment to the solicitation shall not constitute a change
to the solicitation.

3. Amendments to Invitations for Bids

(a) If this solicitation is amended, then all terms and conditions
which are not modified remain unchanged.

(b) Bidders shall acknowledge receipt of any amendment to this
solicitation (1) by signing and returning the amendment, (2) by
identifying the amendment number and date on the bid form, or (3)
by letter, telegram, or facsimile, if those methods are authorized in
the solicitation. The PHA/IHA must receive acknowledgement by the
time and at the place specified for receipt of bids. Bids which fail to
acknowledge the bidder’s receipt of any amendment will result in the
rejection of the bid if the amendment(s) contained information which
substantively changed the PHA’s/IHA’s requirements.

(c) Amendments will be on file in the offices of the PHA/IHA and the
Architect at least 7 days before bid opening.

4. Responsibility of Prospective Contractor

(a) The PHA/IHA will award contracts only to responsible prospec-
tive contractors who have the ability to perform successfully under
the terms and conditions of the proposed contract. In determining
the responsibility of a bidder, the PHA/IHA will consider such matters
as the bidder’s:

(1) Integrity;

(2) Compliance with public policy;

(3) Record of past performance; and
(

4) Financial and technical resources (including construction
and technical equipment).

~

(b) Before a bid is considered for award, the bidder may be re-
quested by the PHA/IHA to submit a statement or other documenta-
tion regarding any of the items in paragraph (a) above. Failure by the
bidder to provide such additional information shall render the bidder
nonresponsible and ineligible for award.

Previous edition is obsolete
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5. Late Submissions, Modifications, and Withdrawal of Bids

(a) Any bid received at the place designated in the solicitation after
the exact time specified for receipt will not be considered unless it is
received before award is made and it:

(1) Was sent by registered or certified mail not later than the
fifth calendar day before the date specified for receipt of offers (e.g.,
an offer submitted in response to a solicitation requiring receipt of
offers by the 20th of the month must have been mailed by the 15th);

(2) Was sent by mail, or if authorized by the solicitation, was
sent by telegram or via facsimile, and it is determined by the PHA/IHA
that the late receipt was due solely to mishandling by the PHA/IHA
after receipt at the PHA/IHA; or

(3) Was sent by U.S. Postal Service Express Mail Next Day
Service - Post Office to Addressee, not later than 5:00 p.m. at the
place of mailing two working days prior to the date specified for
receipt of proposals. The term “working days” excludes weekends
and observed holidays.

(b) Any modification or withdrawal of a bid is subject to the same
conditions as in paragraph (a) of this provision.

(c) The only acceptable evidence to establish the date of mailing of
a late bid, modification, or withdrawal sent either by registered or
certified mail is the U.S. or Canadian Postal Service postmark both
on the envelope or wrapper and on the original receipt from the U.S.
or Canadian Postal Service. Both postmarks must show a legible
date or the bid, modification, or withdrawal shall be processed as if
mailed late. “Postmark” means a printed, stamped, or otherwise
placed impression (exclusive of a postage meter machine impres-
sion) that is readily identifiable without further action as having been
supplied and affixed by employees of the U.S. or Canadian Postal
Service on the date of mailing. Therefore, bidders should request the
postal clerk to place a hand cancellation bull’'s-eye postmark on both
the receipt and the envelope or wrapper.

(d) The only acceptable evidence to establish the time of receipt at the
PHA/IHA is the time/date stamp of PHA/IHA on the proposal wrapper or
other documentary evidence of receipt maintained by the PHA/IHA.

(e) The only acceptable evidence to establish the date of mailing of
a late bid, modification, or withdrawal sent by Express Mail Next Day
Service-Post Office to Addressee is the date entered by the post
office receiving clerk on the “Express Mail Next Day Service-Post
Office to Addressee” label and the postmark on both the envelope or
wrapper and on the original receipt from the U.S. Postal Service.
“Postmark” has the same meaning as defined in paragraph (c) of this
provision, excluding postmarks of the Canadian Postal Service.
Therefore, bidders should request the postal clerk to place a legible
hand cancellation bull’s eye postmark on both the receipt and Failure
by a bidder to acknowledge receipt of the envelope or wrapper.

(f) Notwithstanding paragraph (a) of this provision, a late modifica-
tion of an otherwise successful bid that makes its terms more
favorable to the PHA/IHA will be considered at any time it is received
and may be accepted.

(g) Bids may be withdrawn by written notice, or if authorized by this
solicitation, by telegram (including mailgram) or facsimile machine
transmission received at any time before the exact time set for
opening of bids; provided that written confirmation of telegraphic or
facsimile withdrawals over the signature of the bidder is mailed and
postmarked prior to the specified bid opening time. A bid may be
withdrawn in person by a bidder or its authorized representative if,
before the exact time set for opening of bids, the identity of the person
requesting withdrawal is established and the person signs a receipt
for the bid.

6. Bid Opening

All bids received by the date and time of receipt specified in the
solicitation will be publicly opened and read. The time and place of
opening will be as specified in the solicitation. Bidders and other
interested persons may be present.

7. Service of Protest
(a) Definitions. As used in this provision:

“Interested party” means an actual or prospective bidder whose
direct economic interest would be affected by the award of the
contract.

“Protest” means a written objection by an interested party to this
solicitation or to a proposed or actual award of a contract pursuant
to this solicitation.

(b) Protests shall be served on the Contracting Officer by obtaining
written and dated acknowledgement from —

Contracting Officer

Legal Department

Housing Authority of the City of Pittsburgh
412 Boulevard of the Allies, 5th Floor
Pittsburgh, PA 15219

[Contracting Officer designate the official or location where a protest
may be served on the Contracting Officer]

(c) All protests shall be resolved in accordance with the PHA's/
IHA’s protest policy and procedures, copies of which are maintained
at the PHA/IHA.

8. Contract Award

(a) The PHA/IHA will evaluate bids in response to this solicitation
without discussions and will award a contract to the responsible
bidder whose bid, conforming to the solicitation, will be most advan-
tageous to the PHA/IHA considering only price and any price-related
factors specified in the solicitation.

(b) If the apparent low bid received in response to this solicitation
exceeds the PHA’s/IHA’s available funding for the proposed contract
work, the PHA/IHA may either accept separately priced items (see
8(e) below) or use the following procedure to determine contract
award. The PHA/IHA shall apply in turn to each bid (proceeding in
order from the apparent low bid to the high bid) each of the separately
priced bid deductible items, if any, in their priority order set forth in
this solicitation. If upon the application of the first deductible item to
all initial bids, a new low bid is within the PHA’s/IHA’s available
funding, then award shall be made to that bidder. If no bid is within
the available funding amount, then the PHA/IHA shall apply the
second deductible item. The PHA/IHA shall continue this process
until an evaluated low bid, if any, is within the PHA’s/IHA’s available
funding. If upon the application of all deductibles, no bid is within the
PHA’s/IHA’s available funding, or if the solicitation does not request
separately priced deductibles, the PHA/IHA shall follow its written
policy and procedures in making any award under this solicitation.

(c) Inthe case of tie low bids, award shall be made in accordance
with the PHA’s/IHA’s written policy and procedures.

(d) The PHA/IHA may reject any and all bids, accept other than the
lowest bid (e.g., the apparent low bid is unreasonably low), and waive
informalities or minor irregularities in bids received, in accordance
with the PHA’s/IHA’s written policy and procedures.
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(e) Unless precluded elsewhere in the solicitation, the PHA/IHA
may accept any item or combination of items bid.

() The PHA/IHA may reject any bid as nonresponsive if it is
materially unbalanced as to the prices for the various items of work
to be performed. A bid is materially unbalanced when it is based on
prices significantly less than cost for some work and prices which are
significantly overstated for other work.

(g) Awritten award shall be furnished to the successful bidder within
the period for acceptance specified in the bid and shall result in a
binding contract without further action by either party.

9. Bid Guarantee (applicable to construction and equip-
ment contracts exceeding $25,000)

All bids must be accompanied by a negotiable bid guarantee which
shall not be less than five percent (5%) of the amount of the bid. The
bid guarantee may be a certified check, bank draft, U.S. Government
Bonds at par value, or a bid bond secured by a surety company
acceptable to the U.S. Government and authorized to do business in
the state where the work is to be performed. In the case where the
work under the contract will be performed on an Indian reservation
area, the bid guarantee may also be an irrevocable Letter of Credit
(see provision 10, Assurance of Completion, below). Certified
checks and bank drafts must be made payable to the order of the
PHA/IHA. The bid guarantee shall insure the execution of the
contract and the furnishing of a method of assurance of completion
by the successful bidder as required by the solicitation. Failure to
submit a bid guarantee with the bid shall result in the rejection of the
bid. Bid guarantees submitted by unsuccessful bidders will be
returned as soon as practicable after bid opening.

10. Assurance of Completion

(a) Unless otherwise provided in State law, the successful bidder
shall furnish an assurance of completion prior to the execution of any
contract under this solicitation. This assurance may be [Contracting
Officer check applicable items] —

[XI (1) a performance and payment bond in a penal sum of 100
percent of the contract price; or, as may be required or permitted by
State law;

[ 1 (2) separate performance and payment bonds, each for 50
percent or more of the contract price;

[ 1 (3) a20 percent cash escrow;
[ 1T (4) a 25 percentirrevocable letter of credit; or,

[ T (5) an irrevocable letter of credit for 10 percent of the total
contract price with a monitoring and disbursements agreement with
the IHA (applicable only to contracts awarded by an IHA under the
Indian Housing Program).

(b) Bonds must be obtained from guarantee or surety companies
acceptable to the U.S. Government and authorized to do business in
the state where the work is to be performed. Individual sureties will
not be considered. U.S. Treasury Circular Number 570, published
annually in the Federal Register, lists companies approved to act as
sureties on bonds securing Government contracts, the maximum
underwriting limits on each contract bonded, and the States in which
the company is licensed to do business. Use of companies listed in
this circular is mandatory. Copies of the circular may be downloaded
on the U.S. Department of Treasury website http://
www.fms.treas.gov/c570/index.html, or ordered for a minimum fee
by contacting the Government Printing Office at (202) 512-2168.

(c) Each bond shall clearly state the rate of premium and the total
amount of premium charged. The current power of attorney for the
person who signs for the surety company must be attached to the
bond. The effective date of the power of attorney shall not precede
the date of the bond. The effective date of the bond shall be on or after
the execution date of the contract.

(d) Failure by the successful bidder to obtain the required assur-
ance of completion within the time specified, or within such extended
period as the PHA/IHA may grant based upon reasons determined
adequate by the PHA/IHA, shall render the bidder ineligible for
award. The PHA/IHA may then either award the contract to the next
lowest responsible bidder or solicit new bids. The PHA/IHA may
retain the ineligible bidder’s bid guarantee.

11. Preconstruction Conference (applicable to construction
contracts)

After award of a contract under this solicitation and prior to the start
of work, the successful bidder will be required to attend a
preconstruction conference with representatives of the PHA/IHA and
its architect/engineer, and other interested parties convened by the
PHA/IHA. The conference will serve to acquaint the participants with
the general plan of the construction operation and all other require-
ments of the contract (e.g., Equal Employment Opportunity, Labor
Standards). The PHA/IHA will provide the successful bidder with the
date, time, and place of the conference.

12. Indian Preference Requirements (applicable only if
this solicitation is for a contract to be performed on a
project for an Indian Housing Authority)

(a) HUD has determined that the contract awarded under this
solicitation is subject to the requirements of section 7(b) of the Indian
Self-Determination and Education Assistance Act (25 U.S.C. 450e(b)).
Section 7(b) requires that any contract or subcontract entered into for
the benefit of Indians shall require that, to the greatest extent feasible

(1) Preferences and opportunities for training and employment
(other than core crew positions; see paragraph (h) below) in connec-
tion with the administration of such contracts or subcontracts be
given to qualified “Indians.” The Act defines “Indians” to mean
persons who are members of an Indian tribe and defines “Indian
tribe” to mean any Indian tribe, band, nation, or other organized
group or community, including any Alaska Native village or regional
or village corporation as defined in or established pursuant to the
Alaska Native Claims Settlement Act, which is recognized as eligible
for the special programs and services provided by the United States
to Indians because of their status as Indians; and,

(2) Preference in the award of contracts or subcontracts in
connection with the administration of contracts be given to Indian
organizations and to Indian-owned economic enterprises, as de-
fined in section 3 of the Indian Financing Act of 1974 (25 U.S.C.
1452). That Act defines “economic enterprise” to mean any Indian-
owned commercial, industrial, or business activity established or
organized for the purpose of profit, except that the Indian ownership
must constitute not less than 51 percent of the enterprise; “Indian
organization” to mean the governing body of any Indian tribe or entity
established or recognized by such governing body; “Indian” to mean
any person who is a member of any tribe, band, group, pueblo, or
community which is recognized by the Federal Government as
eligible for services from the Bureau of Indian Affairs and any
“Native” as defined in the Alaska Native Claims Settlement Act; and
Indian “tribe” to mean any Indian tribe, band, group, pueblo, or
community including Native villages and Native groups (including
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corporations organized by Kenai, Juneau, Sitka, and Kodiak) as
defined in the Alaska Native Claims Settlement Act, which is recog-
nized by the Federal Government as eligible for services from the
Bureau of Indian Affairs.

(b) (1) The successful Contractor under this solicitation shall com-
ply with the requirements of this provision in awarding all subcon-
tracts under the contract and in providing training and employment
opportunities.

(2) Afinding by the IHA that the contractor, either (i) awarded
a subcontract without using the procedure required by the IHA, (ii)
falsely represented that subcontracts would be awarded to Indian
enterprises or organizations; or, (iii) failed to comply with the
contractor’s employment and training preference bid statement shall
be grounds for termination of the contract or for the assessment of
penalties or other remedies.

(c) If specified elsewhere in this solicitation, the IHA may restrict the
solicitation to qualified Indian-owned enterprises and Indian organi-
zations. If two or more (or a greater number as specified elsewhere
in the solicitation) qualified Indian-owned enterprises or organiza-
tions submit responsive bids, award shall be made to the qualified
enterprise or organization with the lowest responsive bid. If fewer
than the minimum required number of qualified Indian-owned enter-
prises or organizations submit responsive bids, the IHA shall reject
all bids and readvertise the solicitation in accordance with paragraph
(d) below.

(d) If the IHA prefers not to restrict the solicitation as described in
paragraph (c) above, or if after having restricted a solicitation an
insufficient number of qualified Indian enterprises or organizations
submit bids, the IHA may advertise for bids from non-Indian as well
as Indian-owned enterprises and Indian organizations. Award shall
be made to the qualified Indian enterprise or organization with the
lowest responsive bid if that bid is -

(1) Within the maximum HUD-approved budget amount estab-
lished for the specific project or activity for which bids are being
solicited; and

(2) Nomorethanthe percentage specifiedin24 CFR905.175(c)
higher than the total bid price of the lowest responsive bid from any
qualified bidder. If no responsive bid by a qualified Indian-owned
economic enterprise or organization is within the stated range of the
total bid price of the lowest responsive bid from any qualified
enterprise, award shall be made to the bidder with the lowest bid.

(e) Bidders seeking to qualify for preference in contracting or
subcontracting shall submit proof of Indian ownership with their bids.
Proof of Indian ownership shall include but not be limited to:

(1) Certification by a tribe or other evidence that the bidder is
an Indian. The IHA shall accept the certification of a tribe that an
individual is a member.

(2) Evidence such as stock ownership, structure, manage-
ment, control, financing and salary or profit sharing arrangements of
the enterprise.

(f) (1) Allbidders must submit with their bids a statement describ-
ing how they will provide Indian preference in the award of subcon-
tracts. The specific requirements of that statement and the factors
to used by the IHA in determining the statement’s adequacy are
included as an attachment to this solicitation. Any bid that fails to
include the required statement shall be rejected as nonresponsive.
The IHA may require that comparable statements be provided by
subcontractors to the successful Contractor, and may require the
Contractor to reject any bid or proposal by a subcontractor that fails
to include the statement.

(2) Bidders and prospective subcontractors shall submit a
certification (supported by credible evidence) to the IHA in any
instance where the bidder or subcontractor believes it is infeasible to
provide Indian preference in subcontracting. The acceptance or
rejection by the IHA of the certification shall be final. Rejection shall
disqualify the bid from further consideration.

(g) Allbidders must submit with their bids a statement detailing their
employment and training opportunities and their plans to provide
preference to Indians in implementing the contract; and the number
or percentage of Indians anticipated to be employed and trained.
Comparable statements from all proposed subcontractors must be
submitted. The criteria to be used by the IHA in determining the
statement(s)’s adequacy are included as an attachment to this
solicitation. Any bid that fails to include the required statement(s), or
that includes a statement that does not meet minimum standards
required by the IHA shall be rejected as nonresponsive.

(h) Core crew employees. A core crew employee is an individual
who is a bona fide employee of the contractor at the time the bid is
submitted; or an individual who was not employed by the bidder atthe
time the bid was submitted, but who is regularly employed by the
bidder in a supervisory or other key skilled position when work is
available. Bidders shall submit with their bids a list of all core crew
employees.

(i) Preference in contracting, subcontracting, employment, and
training shall apply not only on-site, on the reservation, or within the
IHA’s jurisdiction, but also to contracts with firms that operate outside
these areas (e.g., employment in modular or manufactured housing
construction facilities).

(j) Bidders should contact the IHA to determine if any additional
local preference requirements are applicable to this solicitation.

(k) The IHA [ ] does [X] does not [Contracting Officer check
applicable box] maintain lists of Indian-owned economic enterprises
and Indian organizations by specialty (e.g., plumbing, electrical,
foundations), which are available to bidders to assist them in meeting
their responsibility to provide preference in connection with the
administration of contracts and subcontracts.
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

NOTICE OF
PRE-BID CONFERENCE

A Pre-Bid Conference will be held on September 23, 2026

A Pre-Bid Conference will be held on September 23, 2026 at  11:00 am | at
Northview Heights Gymnasium 525 Mount Pleasant Road Pittsburgh, PA 15214 .

Pre-Bid Conference attendance is not mandatory. The meeting may be
attended in-person or virtually. Virtual Meeting (check one) is is not /
available.

A site visit of the property will be conducted thereafter Yes / or No

Bidders shall be prepared to review all aspects of the site necessary to prepare a bid.

Representatives of the Authority, the design team and other interested parties will
be in attendance.

All bidders are urged to attend.

Bidders are responsible for examining the construction site. (Refer to "Instructions to
Bidders for Contracts," Document HUD 5369, Clause 1, "Bid Preparation and
Submission.") Notwithstanding the above, lack of attendance will not be a basis for
rejecting a bid.

Bidders are urged to examine the drawings and specifications prior to the Pre-Bid
Conference.

Nothing at the Pre-Bid Conference will change the terms of the IFB unless a subsequent
Addendum is issued. (Refer to "Instructions to Bidders for Contracts," Document HUD
5369, Clause 2, "Explanations and Interpretations to Prospective Bidders.")

Pre-Bid Conference
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

NO LATER THAN
September 14, 2026

September 23, 2026
11:00 am

September 30, 2026
11:00 am_

October 14, 2026
11: m

December 18, 2026

(estimated)

January 4, 2027

(estimated)’

January 20, 2027

(estimated)

February 22, 2027

(estimated)

284 calendar days
from effective date
of Notice to Proceed

HACP CONTRACT NO. 600-11-26 Rebid

PROJECT SCHEDULE

Invitation for Bids issued

Pre-Bid Conference

Last day to submit written questions
Bids due

Notice of Award

Execution of Contracts
Pre-Construction Conference
Construction Start

All work required under this contract shall be complete

Project Schedule
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

SCOPE OF WORK FOR
GENERAL CONSTRUCTION

The Contract for General Construction shall consist of the following component parts:

1.

THE AGREEMENT
(Bound in the Project Manual)

THE BID Document 00310 - Scope of Work for General Construction
Document 00311 - Form of Bid for General Construction

THE FORM OF Document 00500 - Form of Agreement

AGREEMENT Document 00590 - Contracting Officer Certification

CONDITIONS Document HUD - 5370 General Conditions

OF THE HACP Document - Supplemental General Conditions

CONTRACT Document 00830 - Wage Determination Schedule

PRIMARY SPECIFICATIONS FOR THE GENERAL CONSTRUCTION CONTRACT
(Bound in the Project Manual)

All Work contained in the Primary Specifications listed below is the Work of the Contractor for this
General Construction Contract unless specifically indicated otherwise.

Any Reference in the Primary Specifications to the "Contractor," the "Prime Contractor," or
the "General Contractor” shall be interpreted as meaning the Contractor for this General
Construction Contract.

The General Contractor shall coordinate the schedule and activities of work performed by this and all
other Prime Contracts, as identified by (G)-General, (P)-Plumbing, (H)-HVAC, and (E)-Electrical.

It is the contractual responsibility of the Contractor for General Construction to familiarize
himself with the work of the other prime contractors so that the Project as a whole can proceed in
an orderly fashion. Failure to familiarize work by other trades would not be an excuse for
corrective measures at no cost to the City of Pittsburgh Housing Authority.

For example, the General Contractor shall coordinate installation of general construction work with the
requirements of the Plumbing, Mechanical, and Electrical Contractors.

Reference Standard for Incidental Work: Incidental work, as used in this paragraph, is work which is not
a basic part of other Prime Contracts but which is required by reference.

Scope of Work
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For example, the General Contractor is required by his Primary Specifications to install and repair all
general work. In the event that the Plumbing Contractor disturbs the general work, the patching, repair
shall be done and follow the same Specification requirements of the appropriate Specification Section by
the Plumbing Contractor even if that specification section may not be part of the Plumbing Contractor's
Primary Specification. The same applies to all trades where incidental work occurs.

TECHNICAL SPECIFICATIONS AND DRAWINGS MAY BE
FOUND AT PART FOUR OF THE PROJECT MANUAL

3. PRIMARY DRAWINGS FOR THE GENERAL CONSTRUCTION CONTRACT
(Contained in the set of Project Drawings issued simultaneously with this Project Manual)

All Work contained in the Primary Drawings listed below is the Work of this Contractor unless
specifically indicated otherwise.

Any Reference to the "Contractor," the "Prime Contractor," or the "General Contractor" shall be
interpreted as meaning the Contractor for this General Construction Contract.

The Primary Drawings for this contract consist of all Tusick & Associates Architects, Inc. construction
documents drawings, dated July 31, 2026 and specifications contained in this project manual.

In case of drawing conflict with specifications, it is understood that the specification shall supersede the
drawings.

Scope of Work
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP Contract No. 600-11-26 Rebid
FORM OF BID
GENERAL CONSTRUCTION

Contract No.:600-11-26 Rebid

TO: HOUSING AUTHORITY CITY BIDDER:

OF PITTSBURGH (Bidder Name)
(Hereinafter called the "Authority")
412 Boulevard of the Allies, 6th Flr (Business Address)
Pittsburgh, PA 15219

(Telephone)

1. The undersigned Bidder, having visited the site, having become familiar with local conditions affecting the
cost of the work, including all City of Pittsburgh current code requirements, and having become familiar
with the Invitation for Bids (the IFB) issued by the Authority, which consists of the following:

Project Manual, dated September 14, 2026 containing Bidding Requirements, Contract Forms, Conditions

of the Contract, and Specifications

Project Drawings, dated July 31, 2026

Addenda (if any) as enumerated in this Form of Bid
hereby proposes to provide all supervision, technical personnel, labor, materials, machinery, tools,
appurtenances, equipment and services required to construct and complete the General Construction Work as
described in Document 00310 "Scope of Work for General Construction" and as indicated in the Drawings
and Specifications, for the following Firm Fixed Price:

Dollars ($ )
(Insert Bid Price in words) (Insert Bid Price in Figures)
2. Bid security [ ]is [ ] is not submitted with this bid.
(Check one)

Bid Security is in amount of:

% ofthe bid OR Dollars ($ )

Form of Bid
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Bid Security is in the form of:

[ ] Certified Check [ ] Bank Draft
[ ] U.S. Govt. Bond [ ] Bid Bond (Document 00410)
3. The Bidder hereby acknowledges receipt of the following Addenda, if any, as issued by the Authority:
Total number of Addenda (if none, so state)
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
4. The Bidder attaches hereto the Special Provisions (Document 00021);
5. The Bidder attaches hereto the Statement of Bidder's Qualifications (Document 00420);
6. The Bidder attaches hereto the Section 3 Opportunities Plan (Document 00433), MBE/WBE Solicitation and

Commitment Record (Document 00434), Bidder Manpower Plan (Document 00435), and Previous Related
Experience (Document 00436);

7. The Bidder attaches hereto the Bidder's Representations, Certifications and Other Statements of Bidders
(Document HUD 5369-A), Previous Participation Certificate (Document HUD-2530);

8. The Bidder attaches hereto the Bidder’s Special Provisions — Notice to All Prospective Bidders (Document
00437), Non-Collusion Affidavit (Document 00485);

9. The Bidder attaches hereto the completed Form of Agreement (Document 00500);

10. The Bidder attaches hereto the Supplemental General Conditions (HACP Document).

Form of Bid
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PROPRIETORSHIP SIGNATURE PAGE SHEET - FB-I

(To be used when the Bidder is an individual doing business as a Sole Proprietorship.)

THE BIDDER CERTIFIES THAT THE BIDDER 1IS:

[ 1T Anindividual doing business in his’/her own name
[ 1T Anindividual doing business under a fictitious or assumed name

(Complete Proprietorship Fictitious Name Disclosure below)

SIGNED, SEALED AND DELIVERED

this day of 20

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal

(Signature and Date) (Signature and Date)

PROPRIETORSHIP FICTITIOUS NAME DISCLOSURE

(To be used when the Bidder is an individual doing business under a fictitious or assumed name.)

is an individual trading under a fictitious or

(Proprietor's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.L.967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal

(Signature and Date) (Signature and Date)

Form of Bid
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PARTNERSHIP SIGNATURE PAGE SHEET - FB-P-1

(To be used when the Bidder is an individual doing business as a Partnership.)
THE BIDDER CERTIFIES THAT THE BIDDER IS:

[ 1 A General Partnership (Attach completed Sheet FB-P-3)
[ 1 Doing business under Partnership Name

[ 1 Doing business under a fictitious or assumed name
(Complete Partnership Fictitious Name Disclosure Sheet FB-P-2)

[ 1 A Limited Partnership (Attach completed Sheet FB-P-3)
[ 1 Doing business under Partnership Name

[ 1 Doing business under a fictitious or assumed name
(Complete Partnership Fictitious Name Disclosure Sheet FB-P-2)

SIGNED, SEALED AND DELIVERED

this day of 20

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner *

(Signature and Date) (Signature and Date)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner *

(Signature and Date) (Signature and Date)

* If the Bidder is a partnership, the Bid and Contract must be signed in the name of the partnership by at least two general partners, and the

names and addresses of all the partners must be listed on the certificate on Sheet FB-P-3.

Form of Bid
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PARTNERSHIP FICTITIOUS NAME DISCLOSURE SHEET FB-P-2

(To be used when the Bidder is a partnership doing business under a fictitious or assumed name.)

is a partnership trading under a fictitious or

(Partnership's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.1..967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

Form of Bid
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PARTNERSHIP CERTIFICATE SHEET FB-P-3
(To be used when the Bidder is a partnership.)

I, as partner of s
(Name of Partnership)
certify that the following are the names and addresses of all the partners of said partnership.

Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:

(Use additional sheets as required.)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

Form of Bid
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CORPORATION SIGNATURE PAGE SHEET FB-C-1

(To be used when the bidder is a corporation.)

THE BIDDER CERTIFIES THAT THE BIDDER 1IS:

[ T A corporation doing business in its own name
[ T A corporation doing business under a fictitious or assumed name
(Complete Corporation Fictitious Name Disclosure FB-C-2)

SIGNED, SEALED AND DELIVERED

this day of 20
(CORPORATE
SEAL)
(Corporate Name)
(Printed or Typed Name) (Printed or Typed Name)
Witness President
{ VP % {

(Signature and Date) (Signature and Date)
(Corporate Title) (Corporate Title)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or
Vice President and attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate
Principal (Doc. 00625) must be executed by the Secretary or Assistant Secretary.

Form of Bid
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CORPORATION FICTITIOUS NAME DISCLOSURE SHEET FB-C-2

(To be used when the Bidder is a corporation doing business under a fictitious or assumed name.)

is a corporation trading under a fictitious or

(Corporation's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.L..967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness President

{ V.P. % {

(Signature and Date) (Signature and Date)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or
Vice President and attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate
Principal (Doc. 00625) must be executed by the Secretary or Assistant Secretary.

Form of Bid
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CORPORATION CERTIFICATE SHEET FB-C-3

(To be used when the bidder is a corporation)

is a corporation organized and existing

(Corporate name used as Bidder name)

under the laws of the state of with its principal place of business at:

(Street Address) (City) (State)

and, if a non-Pennsylvania corporation [ | has [ ] has not (check one) been granted a certificate of authority to do
business in Pennsylvania as required by the Pennsylvania Business Corporation Law, approved May 5, 1933, P.L. 364,
as amended, 15 P.S. sec.2005 et seq.

I , certify that I am the [ | Secretary [ | Assistant Secretary of the
(check one)

Corporation named a Bidder herein; that who signed

this Bid on behalf of the Corporation was then of said Corporation that

(President/V.P.) **

I know his signature and his signature thereto is genuine; and that said Bid was duly signed, sealed and attested in
behalf of said Corporation by authority of its governing body.

(CORPORATE
SEAL)

(Signature and Date)

**  If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or Vice
President and its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the above Certificate must be executed by the
Secretary or Assistant Secretary

Form of Bid
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

SCOPE OF WORK FOR
ELECTRICAL CONSTRUCTION

The Contract for Electrical Construction shall consist of the following component parts:

1.

THE AGREEMENT
(Bound in the Project Manual)

THE BID Document 00320 - Scope of Work for Electrical Construction
Document 00321 - Form of Bid for Electrical Construction

THE FORM OF Document 00500 - Form of Agreement

AGREEMENT Document 00590 - Contracting Officer Certification

CONDITIONS Document HUD - 5370 General Conditions

OF THE HACP Document - Supplemental General Conditions

CONTRACT Document 00830 - Wage Determination Schedule

PRIMARY SPECIFICATIONS FOR THE ELECTRICAL CONSTRUCTION CONTRACT
(Bound in the Project Manual)

All Work contained in the Primary Specifications listed below is the Work of the Contractor for this
Electrical Construction Contract unless specifically indicated otherwise.

Any Reference in the Primary Specifications to the "Contractor," the "Prime Contractor," or
the "Electrical Contractor” shall be interpreted as meaning the Contractor for this Electrical
Construction Contract.

The Electrical Contractor shall coordinate the schedule and activities of work performed under this
contract with that of those contracts identified as (G)-General, (P)-Plumbing, and (H)-HVAC.

It is the contractual responsibility of the Contractor for Electrical Construction to familiarize
himself with the work of the other prime contractors so that the Project as a whole can proceed in
an orderly fashion. Failure to familiarize work by other trades would not be an excuse for
corrective measures at no cost to the City of Pittsburgh Housing Authority.

For example, the Electrical Contractor shall coordinate installation of electrical construction work with
the requirements of the Plumbing, Mechanical, and General Contractors.

Reference Standard for Incidental Work: Incidental work, as used in this paragraph, is work which is not
a basic part of other Prime Contracts but which is required by reference.

Scope of Work
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For example, the General Contractor is required by his Primary Specifications to install and repair all
general work. In the event that the Plumbing Contractor disturbs the general work, the patching, repair
shall be done and follow the same Specification requirements of the appropriate Specification Section by
the Plumbing Contractor even if that specification section may not be part of the Plumbing Contractor's
Primary Specification. The same applies to all trades where incidental work occurs.

TECHNICAL SPECIFICATIONS AND DRAWINGS MAY BE
FOUND AT PART FOUR OF THE PROJECT MANUAL

PRIMARY DRAWINGS FOR THE ELECTRICAL CONSTRUCTION CONTRACT
(Contained in the set of Project Drawings issued simultaneously with this Project Manual)

All Work contained in the Primary Drawings listed below is the Work of this Contractor unless
specifically indicated otherwise.

Any Reference to the "Contractor," the "Prime Contractor," or the "Electrical Contractor" shall be
interpreted as meaning the Contractor for this Electrical Construction Contract.

The Primary Drawings for this contract consist of all _Tusick & Associates Architects, Inc. construction
documents drawings, dated July 31, 2026 and specifications contained in this project manual.

In case of drawing conflict with specifications, it is understood that the specification shall supersede the
drawings.

Scope of Work
00320 -2



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH
Family Recreational Area at Northview Heights, AMP-09

HACP Contract No. 600-11-26 Rebid
FORM OF BID
ELECTRICAL CONSTRUCTION

Contract No.: 600-11-26 Rebid

TO: HOUSING AUTHORITY CITY BIDDER:

OF PITTSBURGH (Bidder Name)
(Hereinafter called the "Authority")
412 Boulevard of the Allies, 6th Fir (Business Address)
Pittsburgh, PA 15219

(Telephone)

I. The undersigned Bidder, having visited the site, having become familiar with local conditions affecting the cost
of the work, including all City of Pittsburgh current code requirements, and having become familiar with
the Invitation for Bids (the IFB) issued by the Authority, which consists of the following:

Project Manual, dated September 14, 2026 containing Bidding Requirements, Contract Forms, Conditions
of the Contract, and Specifications
Project Drawings, dated lv 31, 202
Addenda (if any) as enumerated in this Form of Bid
hereby proposes to provide all supervision, technical personnel, labor, materials, machinery, tools,
appurtenances, equipment and services required to construct and complete the Electrical Construction Work as
described in Document 00320 "Scope of Work for Electrical Construction" and as indicated in the Drawings
and Specifications, for the following Firm Fixed Price:
Dollars ($ )
(Insert Bid Price in words) (Insert Bid Price in Figures)
2. Bid security [ ]is [ ] is not submitted with this bid.
(Check one)
Bid Security is in amount of:
% ofthe bid OR Dollars ($ )
Form of Bid

00321-1



Bid Security is in the form of:

[ ] Certified Check [ ] Bank Draft
[ ] U.S. Govt. Bond [ ] Bid Bond (Document 00410)
3. The Bidder hereby acknowledges receipt of the following Addenda, if any, as issued by the Authority:
Total number of Addenda (if none, so state)
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
4. The Bidder attaches hereto the Special Provisions (Document 00021);
5. The Bidder attaches hereto the Statement of Bidder's Qualifications (Document 00420);
6. The Bidder attaches hereto the Section 3 Opportunities Plan (Document 00433), MBE/WBE Solicitation and

Commitment Record (Document 00434), Bidder Manpower Plan (Document 00435), and Previous Related
Experience (Document 00436);

7. The Bidder attaches hereto the Bidder's Representations, Certifications and Other Statements of Bidders
(Document HUD 5369-A), Previous Participation Certificate (Document HUD-2530);

8. The Bidder attaches hereto the Bidder’s Special Provisions — Notice to All Prospective Bidders (Document
00437), Non-Collusion Affidavit (Document 00485);

9. The Bidder attaches hereto the completed Form of Agreement (Document 00500);

10. The Bidder attaches hereto the Supplemental General Conditions (HACP Document).

Form of Bid
00321-2



PROPRIETORSHIP SIGNATURE PAGE SHEET - FB-I

(To be used when the Bidder is an individual doing business as a Sole Proprietorship.)

THE BIDDER CERTIFIES THAT THE BIDDER 1IS:

[ 1T Anindividual doing business in his’/her own name
[ 1T Anindividual doing business under a fictitious or assumed name

(Complete Proprietorship Fictitious Name Disclosure below)

SIGNED, SEALED AND DELIVERED

this day of 20

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal

(Signature and Date) (Signature and Date)

PROPRIETORSHIP FICTITIOUS NAME DISCLOSURE

(To be used when the Bidder is an individual doing business under a fictitious or assumed name.)

is an individual trading under a fictitious or

(Proprietor's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.L.967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal

(Signature and Date) (Signature and Date)

Form of Bid
00321-3



PARTNERSHIP SIGNATURE PAGE SHEET - FB-P-1

(To be used when the Bidder is an individual doing business as a Partnership.)
THE BIDDER CERTIFIES THAT THE BIDDER IS:

[ 1 A General Partnership (Attach completed Sheet FB-P-3)
[ 1 Doing business under Partnership Name

[ 1 Doing business under a fictitious or assumed name
(Complete Partnership Fictitious Name Disclosure Sheet FB-P-2)

[ 1 A Limited Partnership (Attach completed Sheet FB-P-3)
[ 1 Doing business under Partnership Name

[ 1 Doing business under a fictitious or assumed name
(Complete Partnership Fictitious Name Disclosure Sheet FB-P-2)

SIGNED, SEALED AND DELIVERED

this day of 20

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner *

(Signature and Date) (Signature and Date)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner *

(Signature and Date) (Signature and Date)

* If the Bidder is a partnership, the Bid and Contract must be signed in the name of the partnership by at least two general partners, and the

names and addresses of all the partners must be listed on the certificate on Sheet FB-P-3.

Form of Bid
00321-4



PARTNERSHIP FICTITIOUS NAME DISCLOSURE SHEET FB-P-2

(To be used when the Bidder is a partnership doing business under a fictitious or assumed name.)

is a partnership trading under a fictitious or

(Partnership's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.1..967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

Form of Bid
00321-5



PARTNERSHIP CERTIFICATE SHEET FB-P-3
(To be used when the Bidder is a partnership.)

I, as partner of s
(Name of Partnership)

certify that the following are the names and addresses of all the partners of said partnership.

Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:

(Use additional sheets as required.)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

Form of Bid
00321-6



CORPORATION SIGNATURE PAGE SHEET FB-C-1

(To be used when the bidder is a corporation.)

THE BIDDER CERTIFIES THAT THE BIDDER 1IS:

[ T A corporation doing business in its own name
[ T A corporation doing business under a fictitious or assumed name
(Complete Corporation Fictitious Name Disclosure FB-C-2)

SIGNED, SEALED AND DELIVERED

this day of 20
(CORPORATE
SEAL)
(Corporate Name)
(Printed or Typed Name) (Printed or Typed Name)
Witness President
{ V.p. % {

(Signature and Date) (Signature and Date)
(Corporate Title) (Corporate Title)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or
Vice President and attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate
Principal (Doc. 00625) must be executed by the Secretary or Assistant Secretary.

Form of Bid
00321-7



CORPORATION FICTITIOUS NAME DISCLOSURE SHEET FB-C-2

(To be used when the Bidder is a corporation doing business under a fictitious or assumed name.)

is a corporation trading under a fictitious or

(Corporation's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.L..967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness President

{ V.P. % {

(Signature and Date) (Signature and Date)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or
Vice President and attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate
Principal (Doc. 00625) must be executed by the Secretary or Assistant Secretary.

Form of Bid
00321-8



CORPORATION CERTIFICATE SHEET FB-C-3

(To be used when the bidder is a corporation)

is a corporation organized and existing

(Corporate name used as Bidder name)

under the laws of the state of with its principal place of business at:

(Street Address) (City) (State)

and, if a non-Pennsylvania corporation [ | has [ ] has not (check one) been granted a certificate of authority to do
business in Pennsylvania as required by the Pennsylvania Business Corporation Law, approved May 5, 1933, P.L. 364,
as amended, 15 P.S. sec.2005 et seq.

I , certify that I am the [ | Secretary [ | Assistant Secretary of the
(check one)

Corporation named a Bidder herein; that who signed

this Bid on behalf of the Corporation was then of said Corporation that

(President/V.P.) **

I know his signature and his signature thereto is genuine; and that said Bid was duly signed, sealed and attested in
behalf of said Corporation by authority of its governing body.

(CORPORATE
SEAL)

(Signature and Date)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or Vice
President and its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the above Certificate must be executed by the
Secretary or Assistant Secretary

Form of Bid
00321-9



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

SCOPE OF WORK FOR
PLUMBING CONSTRUCTION

The Contract for Plumbing Construction shall consist of the following component parts:

1.

THE AGREEMENT
(Bound in the Project Manual)

THE BID Document 00330 - Scope of Work for Plumbing Construction
Document 00331 - Form of Bid for Plumbing Construction

THE FORM OF Document 00500 - Form of Agreement

AGREEMENT Document 00590 - Contracting Officer Certification

CONDITIONS Document HUD - 5370 General Conditions

OF THE HACP Document - Supplemental General Conditions

CONTRACT Document 00830 - Wage Determination Schedule

PRIMARY SPECIFICATIONS FOR THE PLUMBING CONSTRUCTION CONTRACT
(Bound in the Project Manual)

All Work contained in the Primary Specifications listed below is the Work of the Contractor for this
Plumbing Construction Contract unless specifically indicated otherwise.

Any Reference in the Primary Specifications to the "Contractor," the "Prime Contractor," or
the "Plumbing Contractor" shall be interpreted as meaning the Contractor for this Plumbing
Construction Contract.

The Plumbing Contractor shall coordinate the schedule and activities of work performed under this
contract with that of those contracts identified as (G)-General, (E)-Electrical, and (H)-HVAC.

It is the contractual responsibility of the Contractor for Plumbing Construction to familiarize
himself with the work of the other prime contractors so that the Project as a whole can proceed in
an orderly fashion. Failure to familiarize work by other trades would not be an excuse for
corrective measures at no cost to the City of Pittsburgh Housing Authority.

For example, the Plumbing Contractor shall coordinate installation of plumbing construction work with
the requirements of the Electrical, Mechanical, and General Contractors.

Reference Standard for Incidental Work: Incidental work, as used in this paragraph, is work which is not
a basic part of other Prime Contracts but which is required by reference.

Scope of Work
00330-1



For example, the General Contractor is required by his Primary Specifications to install and repair all
general work. In the event that the Plumbing Contractor disturbs the general work, the patching, repair
shall be done and follow the same Specification requirements of the appropriate Specification Section by
the Plumbing Contractor even if that specification section may not be part of the Plumbing Contractor's
Primary Specification. The same applies to all trades where incidental work occurs.

TECHNICAL SPECIFICATIONS AND DRAWINGS MAY BE
FOUND AT PART FOUR OF THE PROJECT MANUAL

PRIMARY DRAWINGS FOR THE PLUMBING CONSTRUCTION CONTRACT
(Contained in the set of Project Drawings issued simultaneously with this Project Manual)

All Work contained in the Primary Drawings listed below is the Work of this Contractor unless
specifically indicated otherwise.

Any Reference to the "Contractor," the "Prime Contractor," or the "Plumbing Contractor" shall be
interpreted as meaning the Contractor for this Plumbing Construction Contract.

The Primary Drawings for this contract consist of all Tusick & Associates Architects, Inc.  construction
documents drawings, dated July 31, 2026and specifications contained in this project manual.

In case of drawing conflict with specifications, it is understood that the specification shall supersede the
drawings.

Scope of Work
00330-2



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP Contract No. 600-11-26 Rebid
FORM OF BID
PLUMBING CONSTRUCTION

Contract No.: 600-11-26 Rebid

HOUSING AUTHORITY BIDDER:

CITY OF PITTSBURGH (Bidder Name)
(Hereinafter called the "Authority")

412 Boulevard of the Allies, 6th Flr (Business Address)

Pittsburgh, PA 15219

(Telephone)

The undersigned Bidder, having visited the site, having become familiar with local conditions affecting the cost
of the work, including all City of Pittsburgh current code requirements, and having become familiar with
the Invitation for Bids (the IFB) issued by the Authority, which consists of the following:

Project Manual, dated September 14, 2026 containing Bidding Requirements, Contract Forms, Conditions
of the Contract, and Specifications

Project Drawings, dated _July 31, 2026

Addenda (if any) as enumerated in this Form of Bid

hereby proposes to provide all supervision, technical personnel, labor, materials, machinery, tools,
appurtenances, equipment and services required to construct and complete the Plumbing Construction Work
as described in Document 00330 "Scope of Work for Plumbing Construction" and as indicated in the
Drawings and Specifications, for the following Firm Fixed Price:

Dollars ($ )
(Insert Bid Price in words) (Insert Bid Price in Figures)
Bid security [ ]is [ ] is not submitted with this bid.
(Check one)
Bid Security is in amount of:
% ofthe bid OR Dollars ($ )
Form of Bid

00331-1



Bid Security is in the form of:

10.

Bank Draft

[ ] Certified Check [
[] [ Bid Bond (Document 00410)

U.S. Govt. Bond

[E—py—

The Bidder hereby acknowledges receipt of the following Addenda, if any, as issued by the Authority:

Total number of Addenda (if none, so state)

Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated

The Bidder attaches hereto the Special Provisions (Document 00021);

The Bidder attaches hereto the Statement of Bidder's Qualifications (Document 00420);

The Bidder attaches hereto the Section 3 Opportunities Plan (Document 00433), MBE/WBE Solicitation and
Commitment Record (Document 00434), Bidder Manpower Plan (Document 00435), and Previous Related
Experience (Document 00436);

The Bidder attaches hereto the Bidder's Representations, Certifications and Other Statements of Bidders
(Document HUD 5369-A), Previous Participation Certificate (Document HUD-2530);

The Bidder attaches hereto the Bidder’s Special Provisions — Notice to All Prospective Bidders (Document
00437), Non-Collusion Affidavit (Document 00485);

The Bidder attaches hereto the completed Form of Agreement (Document 00500);

The Bidder attaches hereto the Supplemental General Conditions (HACP Document).

Form of Bid
00331-2



PROPRIETORSHIP SIGNATURE PAGE SHEET - FB-I

(To be used when the Bidder is an individual doing business as a Sole Proprietorship.)

THE BIDDER CERTIFIES THAT THE BIDDER 1IS:

[ 1T Anindividual doing business in his’/her own name
[ 1T Anindividual doing business under a fictitious or assumed name

(Complete Proprietorship Fictitious Name Disclosure below)

SIGNED, SEALED AND DELIVERED

this day of 20

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal

(Signature and Date) (Signature and Date)

PROPRIETORSHIP FICTITIOUS NAME DISCLOSURE

(To be used when the Bidder is an individual doing business under a fictitious or assumed name.)

is an individual trading under a fictitious or

(Proprietor's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.L.967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal

(Signature and Date) (Signature and Date)

Form of Bid
00331-3



PARTNERSHIP SIGNATURE PAGE SHEET - FB-P-1

(To be used when the Bidder is an individual doing business as a Partnership.)
THE BIDDER CERTIFIES THAT THE BIDDER IS:

[ 1 A General Partnership (Attach completed Sheet FB-P-3)
[ 1 Doing business under Partnership Name

[ 1 Doing business under a fictitious or assumed name
(Complete Partnership Fictitious Name Disclosure Sheet FB-P-2)

[ 1 A Limited Partnership (Attach completed Sheet FB-P-3)
[ 1 Doing business under Partnership Name

[ 1 Doing business under a fictitious or assumed name
(Complete Partnership Fictitious Name Disclosure Sheet FB-P-2)

SIGNED, SEALED AND DELIVERED

this day of 20

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner *

(Signature and Date) (Signature and Date)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner *

(Signature and Date) (Signature and Date)

* If the Bidder is a partnership, the Bid and Contract must be signed in the name of the partnership by at least two general partners, and the

names and addresses of all the partners must be listed on the certificate on Sheet FB-P-3.

Form of Bid
00331-4



PARTNERSHIP FICTITIOUS NAME DISCLOSURE SHEET FB-P-2

(To be used when the Bidder is a partnership doing business under a fictitious or assumed name.)

is a partnership trading under a fictitious or

(Partnership's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.1..967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

Form of Bid
00331-5



PARTNERSHIP CERTIFICATE SHEET FB-P-3
(To be used when the Bidder is a partnership.)

I, as partner of s
(Name of Partnership)
certify that the following are the names and addresses of all the partners of said partnership.

Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:

(Use additional sheets as required.)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

Form of Bid
00331-6



CORPORATION SIGNATURE PAGE SHEET FB-C-1

(To be used when the bidder is a corporation.)

THE BIDDER CERTIFIES THAT THE BIDDER 1IS:

[ T A corporation doing business in its own name
[ T A corporation doing business under a fictitious or assumed name
(Complete Corporation Fictitious Name Disclosure FB-C-2)

SIGNED, SEALED AND DELIVERED

this day of 20
(CORPORATE
SEAL)
(Corporate Name)
(Printed or Typed Name) (Printed or Typed Name)
Witness President
{ V.. % {

(Signature and Date) (Signature and Date)
(Corporate Title) (Corporate Title)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or
Vice President and attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate
Principal (Doc. 00625) must be executed by the Secretary or Assistant Secretary.

Form of Bid
00331-7



CORPORATION FICTITIOUS NAME DISCLOSURE SHEET FB-C-2

(To be used when the Bidder is a corporation doing business under a fictitious or assumed name.)

is a corporation trading under a fictitious or

(Corporation's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.L..967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness President

{ V.P. % {

(Signature and Date) (Signature and Date)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or
Vice President and attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate
Principal (Doc. 00625) must be executed by the Secretary or Assistant Secretary.

Form of Bid
00331-8



CORPORATION CERTIFICATE SHEET FB-C-3

(To be used when the bidder is a corporation)

is a corporation organized and existing

(Corporate name used as Bidder name)

under the laws of the state of with its principal place of business at:

(Street Address) (City) (State)

and, if a non-Pennsylvania corporation [ | has [ | has not (check one) been granted a certificate of authority to do
business in Pennsylvania as required by the Pennsylvania Business Corporation Law, approved May 5, 1933, P.L. 364,
as amended, 15 P.S. sec.2005 et seq.

1, , certify that I am the [ ] Secretary [ | Assistant Secretary of the
(check one)

Corporation named a Bidder herein; that who signed

this Bid on behalf of the Corporation was then of said Corporation that

(President/V.P.) **

I know his signature and his signature thereto is genuine; and that said Bid was duly signed, sealed and attested in
behalf of said Corporation by authority of its governing body.

(CORPORATE
SEAL)

(Signature and Date)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or Vice
President and its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the above Certificate must be executed by the
Secretary or Assistant Secretary

Form of Bid
00331-9



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

SCOPE OF WORK FOR
MECHANICAL CONSTRUCTION

The Contract for Mechanical Construction shall consist of the following component parts:

1.

THE AGREEMENT
(Bound in the Project Manual)

THE BID Document 00340 - Scope of Work for Mechanical Construction
Document 00341 - Form of Bid for Mechanical Construction

THE FORM OF Document 00500 - Form of Agreement

AGREEMENT Document 00590 - Contracting Officer Certification

CONDITIONS Document HUD - 5370 General Conditions

OF THE HACP Document - Supplemental General Conditions

CONTRACT Document 00830 - Wage Determination Schedule

PRIMARY SPECIFICATIONS FOR THE MECHANICAL CONSTRUCTION CONTRACT
(Bound in the Project Manual)

All Work contained in the Primary Specifications listed below is the Work of the Contractor for this
Mechanical Construction Contract unless specifically indicated otherwise.

Any Reference in the Primary Specifications to the "Contractor," the "Prime Contractor," or
the "Mechanical Contractor" shall be interpreted as meaning the Contractor for this Mechanical
Construction Contract.

The Mechanical Contractor shall coordinate the schedule and activities of work performed under this
contract with that of those contracts identified as (G)-General, (E)-Electrical, and (P)-Plumbing.

It is the contractual responsibility of the Contractor for Mechanical Construction to familiarize
himself with the work of the other prime contractors so that the Project as a whole can proceed in
an orderly fashion. Failure to familiarize work by other trades would not be an excuse for
corrective measures at no cost to the City of Pittsburgh Housing Authority.

For example, the Mechanical Contractor shall coordinate installation of mechanical construction work
with the requirements of the Electrical, Plumbing, and General Contractors.

Reference Standard for Incidental Work: Incidental work, as used in this paragraph, is work which is not
a basic part of other Prime Contracts but which is required by reference.

Scope of Work
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For example, the General Contractor is required by his Primary Specifications to install and repair all
general work. In the event that the Plumbing Contractor disturbs the general work, the patching, repair
shall be done and follow the same Specification requirements of the appropriate Specification Section by
the Plumbing Contractor even if that specification section may not be part of the Plumbing Contractor's
Primary Specification. The same applies to all trades where incidental work occurs.

TECHNICAL SPECIFICATIONS AND DRAWINGS MAY BE
FOUND AT PART FOUR OF THE PROJECT MANUAL

PRIMARY DRAWINGS FOR THE MECHANICAL CONSTRUCTION CONTRACT
(Contained in the set of Project Drawings issued simultaneously with this Project Manual)

All Work contained in the Primary Drawings listed below is the Work of this Contractor unless
specifically indicated otherwise.

Any Reference to the "Contractor," the "Prime Contractor," or the "Mechanical Contractor" shall be
interpreted as meaning the Contractor for this Mechanical Construction Contract.

The Primary Drawings for this contract consist of all Tusick & Associates Architects, Inc. construction
documents drawings, dated July 31, 2026  and specifications contained in this project manual.

In case of drawing conflict with specifications, it is understood that the specification shall supersede the
drawings.

Scope of Work
00340 -2



TO:

HOUSING AUTHORITY OF THE CITY OF PITTSBURGH
Family Recreational Area at Northview Heights, AMP-09

HACP Contract No. 600-11-26 Rebid
FORM OF BID
MECHANICAL CONSTRUCTION

Contract No.: 600-11-26 Rebid

HOUSING AUTHORITY CITY BIDDER:
OF PITTSBURGH (Bidder Name)
(Hereinafter called the "Authority")

412 Boulevard of the Allies, 6th Fir (Business Address)
Pittsburgh, PA 15219

(Telephone)

The undersigned Bidder, having visited the site, having become familiar with local conditions affecting the cost

of the work, including all City of Pittsburgh current code requirements, and having become familiar with
the Invitation for Bids (the IFB) issued by the Authority, which consists of the following:

Project Manual, dated September 14, 2026 containing Bidding Requirements, Contract Forms,
Conditions of the Contract, and Specifications

Project Drawings, dated _July 31, 2026

Addenda (if any) as enumerated in this Form of Bid

hereby proposes to provide all supervision, technical personnel, labor, materials, machinery, tools,
appurtenances, equipment and services required to construct and complete the Mechanical Construction Work
as described in Document 00340 "Scope of Work for Mechanical Construction" and as indicated in the
Drawings and Specifications, for the following Firm Fixed Price:

Dollars ($ )
(Insert Bid Price in words) (Insert Bid Price in Figures)

Bid security [ ]is [ ] is not submitted with this bid.
(Check one)

Bid Security is in amount of:

% ofthe bid OR Dollars ($ )

Form of Bid
00341-1



Bid Security is in the form of:

[ ] Certified Check [ ] Bank Draft
[ ] U.S. Govt. Bond [ ] Bid Bond (Document 00410)
3. The Bidder hereby acknowledges receipt of the following Addenda, if any, as issued by the Authority:
Total number of Addenda (if none, so state)
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
Addendum No. dated Addendum No. dated
4. The Bidder attaches hereto the Special Provisions (Document 00021);
5. The Bidder attaches hereto the Statement of Bidder's Qualifications (Document 00420);
6. The Bidder attaches hereto the Section 3 Opportunities Plan (Document 00433), MBE/WBE Solicitation and

Commitment Record (Document 00434), Bidder Manpower Plan (Document 00435), and Previous Related
Experience (Document 00436);

7. The Bidder attaches hereto the Bidder's Representations, Certifications and Other Statements of Bidders
(Document HUD 5369-A), Previous Participation Certificate (Document HUD-2530);

8. The Bidder attaches hereto the Bidder’s Special Provisions — Notice to All Prospective Bidders (Document
00437), Non-Collusion Affidavit (Document 00485);

9. The Bidder attaches hereto the completed Form of Agreement (Document 00500);

10. The Bidder attaches hereto the Supplemental General Conditions (HACP Document).

Form of Bid
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PROPRIETORSHIP SIGNATURE PAGE SHEET - FB-I

(To be used when the Bidder is an individual doing business as a Sole Proprietorship.)

THE BIDDER CERTIFIES THAT THE BIDDER 1IS:

[ 1T Anindividual doing business in his’/her own name
[ 1T Anindividual doing business under a fictitious or assumed name

(Complete Proprietorship Fictitious Name Disclosure below)

SIGNED, SEALED AND DELIVERED

this day of 20

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal

(Signature and Date) (Signature and Date)

PROPRIETORSHIP FICTITIOUS NAME DISCLOSURE

(To be used when the Bidder is an individual doing business under a fictitious or assumed name.)

is an individual trading under a fictitious or

(Proprietor's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.L.967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal

(Signature and Date) (Signature and Date)

Form of Bid
00341-3



PARTNERSHIP SIGNATURE PAGE SHEET - FB-P-1

(To be used when the Bidder is an individual doing business as a Partnership.)
THE BIDDER CERTIFIES THAT THE BIDDER IS:

[ 1 A General Partnership (Attach completed Sheet FB-P-3)
[ 1 Doing business under Partnership Name

[ 1 Doing business under a fictitious or assumed name
(Complete Partnership Fictitious Name Disclosure Sheet FB-P-2)

[ 1 A Limited Partnership (Attach completed Sheet FB-P-3)
[ 1 Doing business under Partnership Name

[ 1 Doing business under a fictitious or assumed name
(Complete Partnership Fictitious Name Disclosure Sheet FB-P-2)

SIGNED, SEALED AND DELIVERED

this day of 20

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner *

(Signature and Date) (Signature and Date)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner *

(Signature and Date) (Signature and Date)

* If the Bidder is a partnership, the Bid and Contract must be signed in the name of the partnership by at least two general partners, and the

names and addresses of all the partners must be listed on the certificate on Sheet FB-P-3.

Form of Bid
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PARTNERSHIP FICTITIOUS NAME DISCLOSURE SHEET FB-P-2

(To be used when the Bidder is a partnership doing business under a fictitious or assumed name.)

is a partnership trading under a fictitious or

(Partnership's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.1..967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

Form of Bid
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PARTNERSHIP CERTIFICATE SHEET FB-P-3
(To be used when the Bidder is a partnership.)

I, as partner of )
(Name of Partnership)
certify that the following are the names and addresses of all the partners of said partnership.

Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:
Name: Name:
Address: Address:
City: City:

(Use additional sheets as required.)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

Form of Bid
00341-6



CORPORATION SIGNATURE PAGE SHEET FB-C-1

(To be used when the bidder is a corporation.)

THE BIDDER CERTIFIES THAT THE BIDDER 1IS:

[ T A corporation doing business in its own name
[ T A corporation doing business under a fictitious or assumed name
(Complete Corporation Fictitious Name Disclosure FB-C-2)

SIGNED, SEALED AND DELIVERED

this day of 20
(CORPORATE
SEAL)
(Corporate Name)
(Printed or Typed Name) (Printed or Typed Name)
Witness President
{ V.. % {

(Signature and Date) (Signature and Date)
(Corporate Title) (Corporate Title)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or
Vice President and attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate
Principal (Doc. 00625) must be executed by the Secretary or Assistant Secretary.

Form of Bid
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CORPORATION FICTITIOUS NAME DISCLOSURE SHEET FB-C-2

(To be used when the Bidder is a corporation doing business under a fictitious or assumed name.)

is a corporation trading under a fictitious or

(Corporation's Name)

assumed name of and [ ] has [ ] has not registered under
(Fictitious or Assumed Name Used as Bidder's Name) (Check one)

the Fictitious Names Act of Pennsylvania, namely the Act of May 24, 1945,P.L..967, as amended, 54 P.S.sec.281.1 et
seq.

(Printed or Typed Name) (Printed or Typed Name)
Witness President

{ V.P. % {

(Signature and Date) (Signature and Date)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or
Vice President and attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate
Principal (Doc. 00625) must be executed by the Secretary or Assistant Secretary.

Form of Bid
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CORPORATION CERTIFICATE SHEET FB-C-3

(To be used when the bidder is a corporation)

is a corporation organized and existing

(Corporate name used as Bidder name)

under the laws of the state of with its principal place of business at:

(Street Address) (City) (State)

and, if a non-Pennsylvania corporation [ | has [ ] has not (check one) been granted a certificate of authority to do
business in Pennsylvania as required by the Pennsylvania Business Corporation Law, approved May 5, 1933, P.L. 364,
as amended, 15 P.S. sec.2005 et seq.

I , certify that I am the [ | Secretary [ | Assistant Secretary of the
(check one)

Corporation named a Bidder herein; that who signed

this Bid on behalf of the Corporation was then of said Corporation that

(President/V.P.) **

I know his signature and his signature thereto is genuine; and that said Bid was duly signed, sealed and attested in
behalf of said Corporation by authority of its governing body.

(CORPORATE
SEAL)

(Signature and Date)

** If the bidder is a corporation, the Bid and the Contract must be executed in the Corporation's correct corporate name by its President or Vice
President and its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the above Certificate must be executed by the
Secretary or Assistant Secretary

Form of Bid
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

BID BOND

KNOW ALL MEN BY THESE PRESENTS, that we,

, as Principal, and

(Insert name and address of Bidder exactly as it appears on Form of Bid)

, as Sureties, are
held and firmly bound unto the Housing Authority of the City of Pittsburgh, its certain attorney, successors, or assigns
(the Obligee, hereinafter called the "Authority") in the penal sum of

Dollars ($ )

lawful money of the United States, for the payment of which sum well and truly to be made, we bind ourselves, our
heirs, personal representatives, successors, and assigns, jointly and severally, firmly by these presents:

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas, the Principal simultaneously submits to
the Authority the accompanying bid, dated

,20 (the "Bid"), for construction of

(Insert date of bid)

(Insert name of project exactly as it appears on Form of Bid)
pursuant to specifications, drawings and other related documents constituting the Invitation for Bids (the "IFB").

NOW, THEREFORE, if the Principal shall not withdraw said bid within the period specified therein after the
opening of the same, or, if no period be specified, within sixty (60) days after the said opening, and shall within the
period specified therefore, or, if no period be specified within ten (10) days after the prescribed forms are presented to
him for signature, enter into a written contract with the Authority in accordance with the bid as accepted, and give
bonds with good and sufficient surety or sureties, as may be required for the faithful performance and proper
fulfillment of such contract and for the payment of labor and materialmen or in the event of the withdrawal of said bid
within the period specified, or the failure to enter into such contract and give such bonds within the time specified, if
the Principal shall pay the Authority the difference between the amount specified in said bid and the amount for which
the Authority may procure the required work or supplies or both, if the latter amount be in excess of the former, then
the above obligation shall be void and of no effect, otherwise to remain in full force and virtue.

Bid Bond
00410-1



SHEET - BB-1

SIGNED, SEALED AND DELIVERED IN ORIGINAL COUNTERPARTS

this day of 20

IF THE PRINCIPAL IS AN INDIVIDUAL, SIGN HERE

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal
(Signature and Date) (Signature and Date)
SURETY SIGN HERE
(SURETY
SEAL)
(Printed or Typed Name) (Printed or Typed Name)
Attest Surety***
{ {
(Signature and Date) (Signature and Date)

***  Power of attorney must be attached to this Bid Bond.

Bid Bond
00410-2



SIGNED, SEALED AND DELIVERED IN ORIGINAL COUNTERPARTS

this day of 20

SHEET - BB-P

IF THE PRINCIPAL IS A PARTNERSHIP, SIGN HERE

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

* If the Bidder is a partnership, the Bond must be signed in the name of the partnership by at least two general partners, whose names and

addresses must be listed on the certificate on page BF-3-P of the Bid.

SURETY SIGN HERE
(SURETY
SEAL)
(Printed or Typed Name) (Printed or Typed Name)
Attest Surety***
{ {
(Signature and Date) (Signature and Date)

***  Power of attorney must be attached to this Bid Bond.

Bid Bond
00410-3



SIGNED, SEALED AND DELIVERED IN

this day of

SHEET - BB-C-1

ORIGINAL COUNTERPARTS

20

IF THE PRINCIPAL IS A CORPORATION, SIGN HERE

(CORPORATE
SEAL)

(Printed or Typed Name)

Attest

(Signature and Date)

(Corporate Title)

(Corporate Name)
(Printed or Typed Name)
President
V.p.*x {
(Signature and Date)

(Corporate Title)

**  If the bidder is a corporation, the Bond must be executed in the Corporation's correct corporate name by its President or Vice President and
attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate Principal below

must be executed by the Secretary or Assistant Secretary.

CERTIFICATE AS TO CORPORATE PRINCIPAL

L

, certify that [ am the

[ ] Secretary [ | Assistant Secretary of the Corporation named a Bidder herein; that

(check one)

who signed this Bid on behalf of the

Corporation was then

of said Corporation that I know his

signature and his signature thereto is genuine; and that said Bid was duly signed, sealed and attested
in behalf of said Corporation by authority of its governing body.

(CORPORATE

SEAL)

(Signature and Date)

Bid Bond
00410-4



SURETY SIGN HERE

(SURETY
SEAL)

SHEET - BB-C-2

(Printed or Typed Name)

Attest Surety***

(Signature and Date)

***  Power of attorney must be attached to this Bid Bond.

(Printed or Typed Name)

(Signature and Date)

Bid Bond
00410 -5



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

STATEMENT OF BIDDER'S QUALIFICATIONS

Family Recreational Area at Northview Heights,
AMP-09

(Bidder's Name) (Project Name)

(Address)

600-11-26 Rebid

(HACP Project No.)
Names of not more than two principals to contact:
Name: Name:
Title: Title:
Telephone: Telephone:
Email: Email:
AUTHORIZATION:

Excerpt from HUD 7460.8-REV-2 AND 2 CFR 200.318(h) & 24 CFR 905.160(a)(3):

"The evaluation of a contractor's ability to perform a contract is known as determining the
contractor's responsibility. Has shall make awards only to responsible contractors possessing the
ability to perform successfully under the terms and conditions of a proposed contract.
Consideration shall be given to such matters as contractor integrity, compliance with public
policy, record of past performance, and financial and technical resources.

"The award of a contract to an offeror shall not be made solely on the basis of the lowest
evaluated price without considering the firm's ability to perform the required work. Some of the
specific factors to consider include (1) whether the contractor performed satisfactorily on other
HA Contracts, (2) is the contractor suspended or debarred from Federal Contracts, and (3) have
other HAs has satisfactory performance from this contractor.

"A pre-award survey may entail an on-site inspection of the offeror's facilities, including a review
of financial statements, record keeping, production capacity, or similar factors that impact on the
ability to perform the contract.

"Recent unsatisfactory performance regarding either quality or timeliness of delivery is an
example of a problem which the Contracting Officer shall consider and resolve as to its impact on
the current procurement prior to making an affirmative determination of responsibility.

Statement of Bidder's Qualifications
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ORGANIZATION

THE BIDDER IS:
[] An individual doing business in his/her own name
[] An individual doing business under a fictitious or assumed name

[] A General Partnership

[] Doing business under Partnership Name

[ ] Doing business under a fictitious or assumed name
[] A Limited Partnership

[ ] Doing business under Partnership Name

[ ] Doing business under a fictitious or assumed name

[] A corporation doing business in its own name
[ ] A corporation doing business under a fictitious or assumed name

How many years has the bidder been in business as a Contractor?

How many years has the bidder been in business under its present business name?

Under what other or former names has the bidder operated?

PAST PERFORMANCE

CLAIMS AND SUITS. (If the answer to any of the questions below is yes, please attach explanation.)
[ ] Yes| ] No Has the Bidder ever failed to complete any work awarded to it?

[ 1 Yes[ ] No Are there any judgments, claims, arbitration proceedings or suits pending or outstanding
against the bidder or its officers?

[ ] Yes| ] No Has the bidder filed any law suits or requested arbitration with regard to construction
contracts within the last five years?

[ 1 Yes[ ] No Within the last five years, has any officer or principal of the bidder ever been an officer
or principal of another organization when it failed to complete a construction contract?
(If answer is yes, please attach details.)

State average annual amount of construction work performed during the past five years:

$
State total worth of work in progress and under contract: $

On a separate sheet, list major construction projects the bidder has in progress, giving the name
of project, owner, architect, contract amount, percent complete and scheduled completion date.

On a separate sheet, list the major projects the bidder has completed in the past five years,
giving the name of project, owner, architect, contract amount, date of completion and percentage
of the cost of the work performed with your own forces.

Statement of Bidder's Qualifications
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FINANCIAL RESOURCES
Financial Statement.

Attach a financial statement (audited if available), including the bidder's latest balance
sheet and income statement showing the following items:
Current Assets (e.g. cash, joint venture accounts, accounts receivable, notes
receivable, accrued income, deposits, materials inventory and prepaid expenses);
Net Fixed Assets;
Other Assets;
Current Liabilities (e.g. accounts payable, notes payable, accrued expenses,
provision for income taxes, advances, accrued salaries and accrued payroll taxes);
Other Liabilities (e.g. capital, capital stock, authorized and outstanding shares par
values, earned surplus and retained earnings).

Name and address of firm preparing attached financial statement, and date thereof:

[ ] Yes| ] No Is the attached financial statement for the identical organization named on page one?

If not, explain the relationship and financial responsibility of the organization whose
financial statement is provided (e.g., parent-subsidiary).

[ ] Yes [] No Will the organization whose financial statement is attached act as guarantor of the
contract for construction?

TECHNICAL RESOURCES
Licensing:

List jurisdictions and trade categories in which the bidder is legally qualified to do business, and
indicate registration or license numbers, if applicable.

Experiences:
List the categories of work that the bidder normally performs with its own forces.

On a separate sheet, list the construction experience and present commitments of the key
individuals of the bidder.

Statement of Bidder's Qualifications
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REFERENCES

List Trade References (use separate sheet if necessary):

List Bank References (use separate sheet if necessary):

List previous HUD/USDA-FmHA projects and Section 8 Contracts (formerly Schedule A on
HUD-2530). Applicable to construction contracts exceeding $50,000. List each principals name,
previous project, principal's participation role and interest, and disclose defaults, mortgage relief,
assignments and foreclosures. Note that having a Master Schedule on file with HUD will not
meet this requirement.

Certifications: 1 (meaning the individual who signs as well as the corporations, partnerships or other
parties listed above who certify) hereby apply to HUD or USDA-FmHA, as the case may be, for approval
to participate as a principal in the role and project listed above based upon my following previous
participation record of this Certification.

I certify that all the statements made by me are true, complete and correct to the best of my knowledge
and belief and are made in good faith, including the data contained in Schedule A and Exhibits, signed by
me and attached to this form.

Warning: HUD and/or the Authority will prosecute false claims and statements. Conviction may result
in criminal and/or civil penalties. (18 U.S.C. 1001, 1012;31 U.S.C. 3729, 3802)

I further certify that:

1. The list of previous HUD/USDA-FmHA projects and Section 8 Contracts contains a listing of
every assisted or insured project of HUD, which I have been or am now a principal.

2. For the period beginning 10 years prior to the date of this certification, and except as shown by
me on the certification.

a.

b.

No mortgage on a project listed by me has ever been in default, assigned to the
Government or foreclosed, nor has mortgage relief by the mortgagee been given;

I have not experienced default or noncompliance under any Conventional Contract or
Turnkey Contract of Sale in connection with a public housing project;

To the best of my knowledge, there are no unresolved findings raised as a result of HUD
audits, management reviews or other Governmental investigations concerning me or my
projects;

There has not been a suspension or termination of payments under any HUD assistance
contract in which I have had a legal or beneficial interest;

I have not been convicted of a felony and am not presently, to my knowledge, the subject
of a complaint or indictment charging a felony. (A felony is defined as any offense
punishable by imprisonment for a term exceeding one year, but does not include any
offense classified as a misdemeanor under the laws of a State and punishable by
imprisonment of two years or less);

I have not been suspended, debarred or otherwise restricted by any Department or
Agency of the Federal Government or of a State Government from doing business with
such Department or Agency.

Statement of Bidder's Qualifications
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g. I have not defaulted on an obligation covered by a surety or performance bond and have
not been the subject of a claim under an employee fidelity bond.
3. All the names of the parties, known to me to be principals in this project(s) in which I propose to
participate, are listed above.

4. I am not a HUD/FmHA employee or a member of a HUD/FmHA employee's immediate
household as defined in Standards of Ethical Conduct for Employees of the Executive Branch in
5 C.F.R. Part 2635 (57 FR 35006) and HUD's Standard of Conduct in 24 C.F.r. Part O and
USDA's Standard of Conduct in 7 C.F.R. Part 9 Subpart B.

5. I am not a Housing Authority of the City of Pittsburgh employee or a member of an Authority
employee's immediate family.

6. I am not a principal participant in an assisted or insured project as of this date on which
construction has stopped for a period in excess of 20 days or which has been substantially
completed for more than 90 days and documents for closing, including final cost certification
have not been filed with HUD or FmHA.

7. To my knowledge I have not been found by HUD or FmHA to be in noncompliance with any
applicable civil rights law.

8. I am not a Member of Congress or a Resident Commissioner nor otherwise prohibited or limited
by law from contracting with the Government of the United States of America.

9. Statements above (if any) to which I cannot certify have been deleted by striking through the
words with a pen. I have initialed each deletion (if any) and have attached a true and accurate
signed statement (if applicable) to explain the facts and circumstances which I think helps to
qualify me as a responsible principal for participation in this project.

(Signature and Date)

(Typed or Printed Name)

(Title)

(Company Name)

Subscribed and sworn to before me

this day of , 20

My Commission expires , 20

Statement of Bidder's Qualifications
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BUILD AMERICA, BUY AMERICA (BABA) ACT REQUIREMENTS:

Pursuant to the requirements of the Build America, Buy America Act (BABA), Pub. L.
117-58, §§ 70901-70953 (2021 Infrastructure Investment and Jobs Act), all prospective
vendors are hereby notified that compliance with BABA provisions is mandatory for
this procurement. Specifically, all iron, steel, manufactured products, and construction
materials used in the performance of this contract must be produced in the United
States, subject only to applicable waivers or exceptions as permitted by law. Proposals
must clearly demonstrate how the vendor will ensure adherence to BABA requirements,
including sourcing, certification of domestic content, and documentation for audit and
reporting purposes. Consideration of BABA compliance will form an integral part of
the proposal evaluation process.

More information can be

obtained at the following: https://www.hudexchange.info/programs/baba/ which is
hereby incorporated

by reference.



Housing Authority of the City of Pittsburgh
BUY AMERICAN PREFERENCE (BAP) Certification

Contractor’s Name:

Contact Info (Email & Phone):

Project Name:

This Certification is used to certify that, as required by the Build America, Buy America (BABA) Act, all of the iron, steel,
manufactured products, and construction materials incorporated into an infrastructure project are produced in the
United States, unless exempted by a HUD general waiver or a project-/product-specific waiver approved by the Made in
America Office (MIAO) at the Office of Management and Budget (OMB).

For covered materials not otherwise exempted from the Buy America Preference (BAP), the undersigned certifies the
following:

« Alliron and steel used in the project are produced in the United States. This means all manufacturing
processes, from the initial melting stage through the application of coatings, occurred in the United States;

¢« All manufactured products used in the project are produced in the United States. This means the
manufactured product was manufactured in the United States, and the cost of the components of the
manufactured product that are mined, produced, or manufactured in the United States is greater than 55 percent
of the total cost of all components of the manufactured product, unless another standard that meets or
exceeds this standard has been established under applicable law or regulation for determining the minimum
amount of domestic content of the manufactured product;

+ All construction materials used in the project are manufactured in the United States. This means that all
manufacturing processes for the construction material occurred in the United States.

1. Attach a list of all covered materials procured by the signatory and used in the
project.

2. If a HUD waiver is required, submit Attachment A. Contractor’s Checklist for BAP Search
Requirements for HUD Waiver Request

| hereby certify this information is complete and accurate and agree to provide documentation collected on the country
of origin for all covered materials | caused to be incorporated into or affixed to an infrastructure project to Housing
Authority of The City of Pittsburgh and U.S. Department of Housing and Urban Development upon request. |
understand and agree that the provisions of 31 U.S.C. Chap. 38, Administrative Remedies for False Claims and
Statements, apply to this certification and disclosure, if any.

Signature Title/Organization Date




Attachment A
Housing Authority of the City of Pittsburgh (HACP)
Contractor’s Checklist for BAP Search Requirements for HUD Waiver Request

e Contractor (Purchaser) must search for the required product using one of two (or both) search options below
using at least two search attempts while using one of the following search terms: “made in America” or “made in
the USA.” Check which search(s) occurred (e.g., a search using Google.com with a second search using
Bing.com or a search with Google.com with a second search using HomeDepot. com) and list the exact
search criteria utilized. Ensure both search attempts are notated:

[J Purchaser searched for the required product using one of the top five most used internet search engines.
Date(s):
Search Criteria(s):

[J Purchaser must search for the required product using the website of one of the top five home improvement
retailers.

Date(s):

Search Criteria(s):

¢ If none of the top 20 results of both searches indicate that a product is made in America,
the product purchaser is not required to search further prior to submitting a waiver request.

¢ [If one or more of the search results indicate the product is potentially BABA compliant, the purchaser must:

[J Contact the producer/reseller of the product by email or by phone to confirm that the product meets the BABA
requirements for the product (circle which applies in the scenario). Date of Contact & Who was
Contacted:

o If the product producer/reseller confirms any of the bullets below, the product purchaser is not required to
search further prior to submitting a waiver request (check which applies):

O The product is not BABA compliant,
[0 That BABA compliance is uncertain,

L]  Producer/reseller is unable or unwilling to provide the Certification referenced in Appendix A to this
Notice (https://www.hud.gov/sites/dfiles/PIH/documents/PIH 2025-06.pdf), OR

L] Product producer/reseller fails to respond to the inquiry within two business days.

e Purchaser MUST save and submit all search result documentation (e.g., checklists, search
screenshots, documentation of phone calls & emails, etc.) to HACP/ARMDC for HUD waiver request
submission. Upon the review and approval by HACP/ARMDC, the Purchaser shall submit the
waiver request via the HUD online portal at https://babawaiver.hud.gov/s/

Completed by:

Date Completed:




All section 3 covered contracts shall include the following clause (referred to as the section 3 clause):

A. The work to be performed under this contract is subject to the requirements of section 3 of the
Housing and Urban Development Act of 1968, as amended, 12 U.S.C. 1701u (section 3). The purpose
of section 3 is to ensure that employment and other economic opportunities generated by HUD
assistance or HUD-assisted projects covered by section 3, shall, to the greatest extent feasible, be
directed to low- and very low-income persons, particularly persons who are recipients of HUD
assistance for housing.

B. The parties to this contract agree to comply with HUD's regulations in 24 CFR part 75.15 and 75.25,
which implement section 3. As evidenced by their execution of this contract, the parties to this
contract certify that they are under no contractual or other impediment that would prevent them from
complying with the part 75 regulations.

C. The contractor agrees to send to each labor organization or representative of workers with which the
contractor has a collective bargaining agreement or other understanding, if any, a notice advising the
labor organization or workers' representative of the contractor's commitments under this section 3
clause, and will post copies of the notice in conspicuous places at the work site where both employees
and applicants for training and employment positions can see the notice. The notice shall describe the
section 3 preference, shall set forth minimum number and job titles subject to hire, availability of
apprenticeship and training positions, the qualifications for each; and the name and location of the
person(s) taking applications for each of the positions; and the anticipated date the work shall begin.

D. The contractor agrees to include this section 3 clause in every subcontract subject to compliance with
regulations in 24 CFR § 75.9 or §75.19, and agrees to take appropriate action, as provided in an
applicable provision of the subcontract or in this section 3 clause, upon a finding that the
subcontractor is in violation of the regulations in 24 CFR part 75. The contractor will not subcontract
with any subcontractor where the contractor has notice or knowledge that the subcontractor has been
found in violation of the regulations in 24 CFR part 75.

E. The contractor will certify that any vacant employment positions, including training positions, that are
filled (1) after the contractor is selected but before the contract is executed, and (2) with persons other
than those to whom the regulations of 24 CFR part 75 require employment opportunities to be
directed, were not filled to circumvent the contractor's obligations under 24 CFR part 75.

F. Noncompliance with HUD's regulations in 24 CFR part 75 may result in sanctions, termination of this
contract for default, and debarment or suspension from future HUD assisted contracts.

G. After the Section 3 new rule went into effect on November 30, 2020, Tribes and Tribally Designated
Housing Entities under the Indian Housing Block Grant and Indian Community Development Block
Grant programs are no longer required comply with Section 3 requirements. The new rule at 24 CFR
part 75 provides that contracts, subcontracts, grants, or subgrants subject to Section 7(b) of the Indian
Self-Determination and Education Assistance Act (25 U.S.C. 5307(b)) or subject to tribal preference
requirements as authorized under 101(k) of the Native American Housing Assistance and Self-
Determination Act (25 U.S.C. 4111(k)) must provide preferences in employment, training, and
business opportunities to Indians and Indian organizations, and are therefore not subject to the
requirements of 24 CFR Part 75.

Section 3 Clause, effective 2020



Housing Authority City of Pittsburgh

Development and Modernization Department
Bidder's Section 3 Participation Form

A. Bidder's Section 3 Hiring Plan

Job Category

Total Estimated
Positions Needed
for Project

No. Positions
Occupied by
Permanent
Employees*

Number of
Positions Not
Occupied

Number of
Positions Available
for Section 3
Residents

Trade:

Journeyman

Helper

Apprentices

Trainees

Laborer

[[Others

* Please submit a list of current employees to be assigned to this project including Dates of Hire

B. Bidder's Section 3 Subcontracting Plan

NAME**

SUB - CONTRACTOR'S

SUB -
CONTRACTORS
ADDRESS

PHONE NUMBER

FEDERAL TAX ID
NO./ SS#

DESCRIPTION OF
WORK

Sub -
Contract
Amount

** If the Bidder has not identified a Section 3 subcontractor, please indicate if there will be any Section 3 subcontracting

opportunity and describe scope of work

Com pany NameFamily Recreational Area at Northview Heights, AMP-09

Project Name

600-11-26 Rebid

Project Number

Name and Title of Person Completing this Form

Signature and Date

Section 3 Form -

00433




PLACE HOLDER FOR

ROSTER OF CURRENT EMPLOYEES

Pursuant to Housing Authority of the City of Pittsburgh Section 3 Program Manual, Part I,
Section A - Section 3 Policy Statement (in part):

“HACP shall examine and consider a contractor’s potential for success in providing employment

and business opportunities to those covered under Section 3 prior to acting on any proposed

contract award. In response to any RFP, RFQ or IFB HACP will require submission of the

Section 3 Opportunities Plan and roster of current employees, and certification that the bidder

will comply with the requirements of Section 3.”



Section 3 Participation

With respect to work performed in connection with Section 3 covered Indian housing
assistance, Section 7(b) of the Indian Self-Determination and Education Assistance Act
(25 U.S.C. 450¢) also applies to the work to be performed under this contract. Section
7(b) requires that to the greatest extent feasible (i) preference and opportunities for
training and employment shall be given to Indians, and (i1) preference in the award of
contracts and subcontracts shall be given to Indian organizations and Indian-owned
Economic Enterprises. Parties to this contract that are subject to the provisions of
Section 3 and Section 7(b) agree to comply with Section 3 to the maximum extent
feasible, but not in derogation of compliance with Section 7(b).

RESIDENT HIRING REQUIREMENTS / RESIDENT HIRING SCALE

TOTAL LABOR DOLLARS RESIDENT LABOR AS A % OF
USE TOTAL CONTRACT TOTAL LABOR
AMOUNT FOR SERVICE DOLLARS

CONTRACTS
Labor dollars $25,000 but less than 10% of the labor dollars
$100,000
$100,000, but less than $200,000 9% of the labor dollars

At least $200,000, but less than 8% of the labor dollars

$300,000

At least $300,000, but less than 7% of the labor dollars

$400,000

At least $400,000, but less than 6% of the labor dollars

$500,000

At least $500,000, but less than $1 5% of the labor dollars
million

At least $1 million, but less than $2 4% of the labor dollars
million

At least $2 million, but less than $4 3% of the labor dollars
million

At least $4 million, but less than $7 2% of the labor dollars
million

$7 million or more Y5 to 1 % of the labor dollars

A copy of HACP’s Section 3 Program Manual is available for download at www.HACP.org.




H ACP Housing Authority
City of Pittsburgh
SECTION 3 OPPORTUNITIES PLAN

Business Opportunities and Employment Training for Housing Authority of the City of Pittsburgh Low-Income
Public Housing Residents (LIPH) and Area Residents of Low and Very Low-Income Status (ARLIS)

PRIME CONTRACTOR’S NAME:
SPECIFICATION OR RFP/IFB/RFQ NUMBER: 600-11-26 Rebid
SPECIFIC ATION OR RFP /IFB /RFQ TITLEZ Family Recreational Area at Northview Heights, AMP-09

The Contractor hereby agrees to comply with all the provisions of Section 3 as set forth in 24 CFR

Part 75 et seq. and the HACP Section 3 Policy and Program requirements. The Contractor hereby submits this document
to identify employment opportunities for HACP residents (LIPH) and Area Residents of Low and Very Low Income
Status (ARLIS) during the term of the contract between the Contractor and the HACP.

The preference of HACP is to ensure that as many HACP residents as possible are employed. In an effort to further that
requirement, HACP has created a preference tier structure as outlined in the HACP Section 3 Policy and Program Manual
which can be reviewed by visiting the “Vendor Services” section of www.hacp.org. Contractors are required to comply
with Section 3 by first considering Tier I — Hiring. If the Contractor cannot meet its Section 3 requirement in Tier I and
needs to move to Tier II or Tier III, that Contractor must document this inability to comply with the preference and the
need to move to a lower tier. (Such inability must be documented for moves within tiers). The Contractor agrees to meet
its Section 3 requirement following the Preferential Tier Structure as indicated by the selection below (check one or more
tiers below):

[ ] Tier I - HIRING

The Contractor affirms that the jobs identified shall be for meaningful employment that may or may not be related to the
scope of services covered under Contract/Purchase Order # 600-11-26 Rebid

The Contractor has committed to employ resident(s) in order to comply with its Section 3 requirements. A prime
contractor may satisfy the HACP Resident Hiring Requirements through his/her subcontractors. Contact the HACP
Resident Employment/Section 3 Program for resident referrals at 412-643-2761, Ext 2761.

When Tier I is selected, the Contractor shall complete the following table as instructed below:
(1) Indicate each job title for all phases of this contract
(2) The number of positions that will be needed in each category
(3) How many of those positions are currently filled
(4) The number currently filled by low and very low-income HACP residents
(5) The number currently filled by City of Pittsburgh neighborhood area residents
(6) How many positions need to be filled

Indicate your requirement for the number of positions you intend to fill with:
(7) Low income HACP Residents (LIPH) and/or
(8) Low and very low income City of Pittsburgh Neighborhood Area Residents (ARLIS)



WHACP

SECTION 3 OPPORTUNITIES PLAN

Housing Authority
City of Pittsburgh

Section 3 Labor Utilization Assessment and Plan

SPEC or RFP TITLE: Family Recreational Area at Northview Heights, AMP-09| SPEC or RFP NUMBER: 600-11-26 Rebid

NUMBER OF POSITIONS HIRING
JOB TITLE REQUIREMENT
(0]
# CURRENTLY FILLED TO BE
NEEDED | TOTAL | LIPH | ARLIS | FILLED (L71)PH ‘&I;LIS
2) (€)] “ (6)) (6)

LIPH — HACP low income public housing resident

ARLIS - Area Residents of Low/Very Low Income Status — (Area is the Pittsburgh metropolitan area)

In the event the value of Section 3 resident hiring is less than the amount identified in the Resident Hiring Scale, vendors
must contribute to the HACP Education Fund an amount not less than the difference between the value of Section 3 hiring
and the amount identified in the Resident Hiring Scale, which funds shall be used to provide other economic
opportunities.

Therefore, if it is anticipated that any position listed above shall be for less than the full term of the contract period,

you must indicate on the lines below, the anticipated term for each position:




H ACP Housing Authority

City of Pittsburgh
SECTION 3 OPPORTUNITIES PLAN
[ ] Tier Il - CONTRACTING

The contractor has identified HACP resident-owned business(es) or Section 3 business(es) which
is/are 51 percent or more owned by low-or very low-income persons or Over 75 percent of the labor hours performed for
the business over the prior three-month period are performed by Section 3 workers. This will satisfy the contractor’s
Section 3 requirement covered under Contract/Purchase Order # _ 600-11-26 Rebid

In a one (1) page letter on your firm’s letterhead:

1) Indicate the requirements, expressed in terms of percentage, of planned contracting dollars for
the use of Section 3 business concerns as subcontractors.

2) A statement of the total dollar amount to be contracted, total dollar amount to be contracted to
Section 3 business concerns for building trades and total dollar amount to be contracted to Section 3 business concerns for
other than building trades work (maintenance, repair, modernization, and development).

3) A description of the method used to develop the requirements above and the efforts to be
undertaken by the contractor to meet those requirements.

[ ] Tier IIT - OTHER ECONOMIC OPPORTUNITIES

Firms may provide other economic opportunities to train and employ Section 3 residents or make a direct cash
contribution to the HACP Education Fund. HACP has established the following minimum threshold requirements for
provision of training or contribution to the HACP fund that provides other economic opportunities:

a) Contractor incurs the cost of providing skilled training for residents in an amount commensurate with the sliding scale
set forth in the Resident Hiring Scale; or,

b) Contractor makes a contribution to the HACP Education Fund at Clean Slate E3 to provide assistance to residents to
obtain training. The level of contribution would be commensurate with the sliding scale set forth in the Resident Hiring
Scale.

Contractor shall provide, in a letter on firm letterhead:

1) Indication of the skilled training to be provided, the number of persons to be trained, the training provider, the cost of
training, and the trainee recruitment plan; or,

2) Provide the amount of planned contribution to be made in relation to percentage of the contract labor hour’s costs.
(Contribution checks should be made payable to: Clean Slate E3 Education Fund and mailed to Clean Slate E3,
C/O Housing Authority of the City of Pittsburgh, Finance Department, 412 Boulevard of the Allies, 7 Floor,
Pittsburgh, PA 15219.

[ ] Tier IV — No New Hire Opportunity

If awarded this contract, the contractor will be able to fulfill the requirements of the IFB/RFP/RFQ with the existing work
force. No new hires will be employed as a result of this award. If this position changes and hiring opportunities become
necessary, the HACP Resident Employment Program will be notified.



H ACP Housing Authority
City of Pittsburgh
SECTION 3 OPPORTUNITIES PLAN

By signing below, the Contractor hereby agrees to comply with the selected Section 3 requirements
indicated above. To the extent that the completion of this form is contingent upon future information, for
example price negotiations, request for specific services, etc., the undersigned hereby affirms and agrees
to fully adhere to the spirit and intent of the HACP Section 3 Policy.

Furthermore, the undersigned acknowledges and affirms responsibility for completion and submission of

this form as part of the response documentation for this Invitation for Bid or Request for Proposal.
Failure to submit this form may jeopardize the responsiveness of your submission.

Company Name:

Name:

Title:

Signature: Date:

Witness Name:

Witness Signature: Date:




BID NUMBER
600-11-26 Rebid

HOUSING AUTHORITY OF THE CITY OF PITTSBURGH
MBE/WBE SOLICITATION AND COMMITMENT RECORD

SOLICITATION AND COMMITMENT STATEMENT
MINORITY (MBE) AND FEMALE (WBE) OWNED BUSINESS ENTERPRISES

NAME OF BIDDER

ADDRESS

TYPE OF SUBCONTRACT
WORK OR MATERIALS

DATE SOLICITED

COMMITMENT MADE

BY PHONE BY MAIL

YES NO

(IF YES, GIVE DATE)

List below All MBE/WBE's that were solicited - whether or not a commitment was obtained -- Copy this form as necessary

GIVE REASON(S)
IF NO COMMITMENT MADE

COMPANY NAME

ADDRESS

CONTACT PERSON PHONE

MBE

TYPE OF SUBCONTRACT
WORK OR MATERIALS

QUOTE RECEIVED

AMOUNT COMMITTED

DATE SOLICITED

DOLLAR AMOUNT $

PERCENT OF TOTAL BID %

COMMITMENT MADE

BY PHONE BY MAIL

YES NO

GIVE REASON(S)
IF NO COMMITMENT MADE

COMPANY NAME

ADDRESS

CONTACT PERSON PHONE

TYPE OF SUBCONTRACT
WORK OR MATERIALS

(IF YES, GIVE DATE)

QUOTE RECEIVED

AMOUNT COMMITTED

DATE SOLICITED

DOLLAR AMOUNT $

PERCENT OF TOTAL BID %
COMMITMENT MADE

BY PHONE BY MAIL

YES NO

GIVE REASON(S)
IF NO COMMITMENT MADE

COMPANY NAME

ADDRESS

CONTACT PERSON PHONE

Prepared by:

Title:

(IF YES, GIVE DATE)

QUOTE RECEIVED

AMOUNT COMMITTED

Phone:

DOLLAR AMOUNT $

PERCENT OF TOTAL BID %

NOTE: Certification and letters of intent for each MBE/WBE commitment must accompany this document.




I. SMALL BUSINESS PARTICIPATION
Is the Bidder a Small Business as defined by
the size and standards in 13 CFR 1217

Yes No
II. MINORITY BUSINESS PARTICIPATION
Is the Bidder classified as a Minority Business
Enterprise?

Yes No

If “No”, are any Subcontractors classified as
Minority Business enterprises?

Yes No

If “Yes”, please fill in the following chart:

MBE/WBE Participation Plan

Consulting Firm(s) $ Value Contract

(MBE)

% of Fee

** All MBE/WBE firms must be certified.

III. WOMEN-OWNED BUSINESS
PARTICIPATION

Is the Bidder classified as a Woman-Owned
Business Enterprise?

Yes No

If “No”, area any Subcontractors classified as
Women-Owned Business Enterprises?

Yes No

If “Yes”, please fill in the following chart:

Consulting Firm(s) $ Value Contract

(WBE)

% of Fee

In order for the MBE/WBE participation plan to be complete, copies of MBE/WBE certification must be included for all firms listed.




HOUSING AUTHORITY OF THE CITY OF PITTSBURGH
MBE/WBE RECORD
MBE/WBE SOLICITATION AND COMMITMENT STATEMENT
MBE/WBE 3-YEAR RECORD

BIDDERS NAME:
ADDRESS:
TELEPHONE:
CONTACT PERSON:
PROPOSAL AND BID FOR: 600-11-26 Rebid
List below all contracts with the Housing Authority of the City of Pittsburgh
during the past three years and the MBE and WBE participation obtained.
CONTRACT TITLE CONTRACT % PARTICIPATION
DATE AMOUNT | MBE WBE COMMENTS
Prepared by: Title: Phone:

MBE/WBE Solicitation and Commitment Record

00434-3



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH
MBE/WBE SOLICITATION AND COMMITMENT STATEMENT
ADDITIONAL INFORMATION SHEET

The bidder presents the following as additional and supplemental
information to its MBE/WBE Solicitation and
Commitment Statement.

Prepared by:

Title: Phone:

MBE/WBE Solicitation and Commitment Record

00434-4



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH
MBE/WBE EXHIBIT

MBE/WBE COMMITMENT WAIVER REQUEST FORM

BIDDER'S FIRM:

ADDRESS:

TELEPHONE:

CONTACT PERSON:

PROPOSAL AND BID FOR: 600-11-26 Rebid

Waiver of the MBE/WBE participation requirement is requested for the following reasons:

Prepared by: Title: Phone:

NOTE: The fully completed MBE/WBE Solicitation and Commitment Statement must accompany this waiver request.

MBE/WBE Solicitation and Commitment Record
00434-5



1.

Notice of Requirement for Affirmative Action
to Ensure Equal Employment Opportunity
(Executive Order 11625)

The Offeror’s or Bidder’s attention is called to the “Equal Opportunity Clause” and the “Standard
Federal Equal Employment Specifications” set forth herein.

The goals for minority and female participation at the Housing Authority of the City of Pittsburgh are
pursuant to the Mayor’s promulgated Executive Order, and the action of the Housing Authority
Board. Expressed in percentage terms for the Contractor’s aggregate workforce in each trade on all
construction work in the covered area, these goals are eighteen percent (18%) of the total cost of the
contract to be expended for minority participation and seven percent (7%) for women participation.
These goals are applicable to all the Contractor’s construction work (whether or not it is Federal or
federally assisted) performed in the covered area. If the contractor performs construction work in a
geographical area located outside of the covered area, it shall apply the goals established for such
geographical area where the work is actually performed. With regard to this second area, the
contractor also is subject to the goals for both its federally involved and nonfederally involved
construction.

The Contractor’s compliance with the Executive Order and the regulations in Section 41 CFR Part
60-4 shall be based on its implementation of the Equal Opportunity Clause, specific affirmative action
obligations required by the specifications set forth in Section 41 CFR Part 60-4.3(a), and its efforts to
meet the goals. The hours of minority and female employment and training must be substantially
uniform throughout the length of the contract, and in each trade, and the contractor shall make a good
faith effort to employ minorities and women evenly on each of its projects. The transfer of minority or
female employees or trainees from Contractor to Contractor or from project to project for the sole
purpose of meeting the Contractor’s goals shall be a violation of the contract, the Executive Order and
the regulations in Section 41 CFR Part 60-4. Compliance with the goals will be measured against the
total work hours performed.

The Contractor shall provide written notification, within 10 working days of award of any
construction subcontract in excess of $10,000 at any tier for construction work under the contract
resulting from this solicitation, to:

LaVaris Ross, Labor Standards Specialist

U.S. Department of Housing and Urban Development

Office of Davis Bacon & Labor Standards (DBLS)

Bank of America Building, Tower I1

100 S. Charles Street, Suite 500

Baltimore, MD 21201

The notification shall list the name, address and telephone number of the subcontractor; employer
identification number of the subcontractor; estimated dollar amount of the subcontract; estimated
starting and completion dates of the subcontract; and the geographical area in which the subcontract is
to be performed.

As used in this Notice, and in the contract resulting from this solicitation, the “covered area” is within
the Commonwealth of Pennsylvania, County of Allegheny, City of Pittsburgh.

MBE/WBE Solicitation and Commitment Record
00434-6



WHACP

NOTICE TO ALL PROSPECTIVE BIDDERS

REQUEST FOR MANPOWER PLAN
Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

Each bid must include a separate Manpower Plan and Major Equipment List for this Invitation
for Bids. The Manpower Plan must include (1) the names of the bidder’s personnel to be assigned
to the Project, (2) trade/position, (3) Social Security Number or Driver’s License Number and (4)
Employee Date of Hire.

In the event you are bidding on multiple HACP construction work, each bid must include a
separate Manpower Plan and Major Equipment List that clearly demonstrates that the bidder has
the capacity and will not use the same personnel and equipment on more than one HACP
construction work that are being executed simultaneously within the next 180 days.

HACP will use this information to determine whether the bidder has the capacity to perform the
work.

Please acknowledge receipt of this Notice by completing the information below and the attached
and including copies in your bid.

Bidder’s Name:

Name of the Person Signing the Bid:

Signature of the Person Signing the Bid:

Bid Due Date:

Manpower Plan
00435-1



WHACP

Bidder's Planned Manpower

Provide Employee Name, Trade/Position, Social Security Number or Driver’s License Number and Date
of Hire for each employee:

(use additional sheets if necessary).

Name

Position

Social Security No. or Driver’s License No.

Date of Hire

Manpower Plan
00435-2




WHACP

SPECIAL PROVISIONS
FOR INVITATION FOR BIDS (IFB)

REQUEST FOR INFORMATION

Each bidder must submit the following information to assist the Owner to determine if the Bidder has the
capacity to perform the required work under this Project Name: [t roaie oo IFB No. 600-11-26 Rebid

Bidder’s Capacity

Provide information demonstrating the Bidder’s ability to provide the resources necessary for the timely
and efficient implementation of the construction work. Due to the nature of this procurement, capacity
will also be evaluated based on the Bidder’s ability to complete the work on time and within budget,
therefore, please describe the Bidder’s Capacity as follows:

1. Manpower Plan and Major Equipment List (Please complete Form 00435-1 & 2).

2. List a maximum of three-(3) current or completed Housing Authority of the City of Pittsburgh
related projects, the Initial Contract Value, Change Orders, if any, and Final Contract Value. If
the project was not completed within budget and on time, please explain the circumstances and/or
justification for the change order(s):  Please attach a separate sheet if you do not have sufficient

space.
Project # Initial Contract Value Change Order(s) Final Contract Value

a.

b.

c

Justification for Change Orders/Schedule:

3. List at least three-(3) other Owners including one current or completed project plus the following
information:

Vendor’s Name & Contact # Initial Contract Value Change Order(s) Final Contract Value

a.
b.

C.
Justification for Change Orders/Schedule:

The Bidder hereby certifies that the information provided above is accurate/correct and provision of false
information can be a basis for the rejection of this bid:

Bidder’s Name: Bidder’s Signature:
Date:

Capacity Information
0435-3



WHACP

NOTICE TO ALL PROSPECTIVE BIDDERS

Previous Related Experience

for

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

The bidder shall list three (3) firms, governmental units, or persons for whom the bidder has previously performed work of
the nature requested under this IFB. Bidder shall list as references all housing authorities, including HACP, for whom the
bidder has previously performed work of the nature requested under this IFB. HACP reserves the right to contact such
persons at anytime prior to award and the bidder agrees that HACP may rely on information provided by such persons to
determine the bidder’s responsibility.

In addition to the references, all bidders will provide the last three jobs they performed, contact information from the job and
all change orders related to the job and the reason for each.

All bidders will provide information on the most recent HACP job to include all change order information and the reason for
each. The most recent HACP job can be one of the 3 last jobs performed if that is the case.

Reference 1

Project:

Contact:

Contact Telephone Number:

Contract Amount:

Change Orders

Number

Total § Value per Change

Description of Change

Reason for Change

1

2

10

Previous Related Experience
00436-1



MWHACP

Previous Related Experience

for

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

The bidder shall list three (3) firms, governmental units, or persons for whom the bidder has previously performed work of
the nature requested under this IFB. Bidder shall list as references all housing authorities, including HACP, for whom the
bidder has previously performed work of the nature requested under this IFB. HACP reserves the right to contact such
persons at anytime prior to award and the bidder agrees that HACP may rely on information provided by such persons to
determine the bidder’s responsibility.

In addition to the references, all bidders will provide the last three jobs they performed, contact information from the job and
all change orders related to the job and the reason for each.

All bidders will provide information on the most recent HACP job to include all change order information and the reason for
each. The most recent HACP job can be one of the 3 last jobs performed if that is the case.

Reference 2

Project:

Contact:

Contact Telephone Number:

Contract Amount:

Change Orders

Number

Total § Value per Change

Description of Change

Reason for Change

1

2

10

Previous Related Experience
00436-2



WHACP

Previous Related Experience

for

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

The bidder shall list three (3) firms, governmental units, or persons for whom the bidder has previously performed work of
the nature requested under this IFB. Bidder shall list as references all housing authorities, including HACP, for whom the
bidder has previously performed work of the nature requested under this IFB. HACP reserves the right to contact such
persons at anytime prior to award and the bidder agrees that HACP may rely on information provided by such persons to
determine the bidder’s responsibility.

In addition to the references, all bidders will provide the last three jobs they performed, contact information from the job and
all change orders related to the job and the reason for each.

All bidders will provide information on the most recent HACP job to include all change order information and the reason for
each. The most recent HACP job can be one of the 3 last jobs performed if that is the case.

Reference 3

Project:

Contact:

Contact Telephone Number:

Contract Amount:

Change Orders

Number

Total § Value per Change

Description of Change

Reason for Change

1

2

10

Previous Related Experience
00436-3



WHACP

Previous Related Experience

for

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

The bidder shall list three (3) firms, governmental units, or persons for whom the bidder has previously performed work of
the nature requested under this IFB. Bidder shall list as references all housing authorities, including HACP, for whom the
bidder has previously performed work of the nature requested under this IFB. HACP reserves the right to contact such
persons at anytime prior to award and the bidder agrees that HACP may rely on information provided by such persons to
determine the bidder’s responsibility.

In addition to the references, all bidders will provide the last three jobs they performed, contact information from the job and
all change orders related to the job and the reason for each.

All bidders will provide information on the most recent HACP job to include all change order information and the reason for
each. The most recent HACP job can be one of the 3 last jobs performed if that is the case.

Reference 4

Project:

Contact:

Contact Telephone Number:

Contract Amount:

Change Orders

Number

Total § Value per Change

Description of Change

Reason for Change

1

2

10

Previous Related Experience
00436-4



WHACP

Previous Related Experience

for

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

The bidder shall list three (3) firms, governmental units, or persons for whom the bidder has previously performed work of
the nature requested under this IFB. Bidder shall list as references all housing authorities, including HACP, for whom the
bidder has previously performed work of the nature requested under this IFB. HACP reserves the right to contact such
persons at anytime prior to award and the bidder agrees that HACP may rely on information provided by such persons to
determine the bidder’s responsibility.

In addition to the references, all bidders will provide the last three jobs they performed, contact information from the job and
all change orders related to the job and the reason for each.

All bidders will provide information on the most recent HACP job to include all change order information and the reason for
each. The most recent HACP job can be one of the 3 last jobs performed if that is the case.

Reference 5

Project:

Contact:

Contact Telephone Number:

Contract Amount:

Change Orders

Number

Total § Value per Change

Description of Change

Reason for Change

1

2

10

Previous Related Experience
00436-5



WHACP

Previous Related Experience

for

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

The bidder shall list three (3) firms, governmental units, or persons for whom the bidder has previously performed work of
the nature requested under this IFB. Bidder shall list as references all housing authorities, including HACP, for whom the
bidder has previously performed work of the nature requested under this IFB. HACP reserves the right to contact such
persons at anytime prior to award and the bidder agrees that HACP may rely on information provided by such persons to
determine the bidder’s responsibility.

In addition to the references, all bidders will provide the last three jobs they performed, contact information from the job and
all change orders related to the job and the reason for each.

All bidders will provide information on the most recent HACP job to include all change order information and the reason for
each. The most recent HACP job can be one of the 3 last jobs performed if that is the case.

Reference 6

Project:

Contact:

Contact Telephone Number:

Contract Amount:

Change Orders

Number

Total § Value per Change

Description of Change

Reason for Change

1

2

10

Previous Related Experience
00436-6



WHACP

Previous Related Experience

for

Family Recreational Area at Northview Heights, AMP-09

HACP CONTRACT NO. 600-11-26 Rebid

The bidder shall list three (3) firms, governmental units, or persons for whom the bidder has previously performed work of
the nature requested under this IFB. Bidder shall list as references all housing authorities, including HACP, for whom the
bidder has previously performed work of the nature requested under this IFB. HACP reserves the right to contact such
persons at anytime prior to award and the bidder agrees that HACP may rely on information provided by such persons to

determine the bidder’s responsibility.

In addition to the references, all bidders will provide the last three jobs they performed, contact information from the job and
all change orders related to the job and the reason for each.

All bidders will provide information on the most recent HACP job to include all change order information and the reason for
each. The most recent HACP job can be one of the 3 last jobs performed if that is the case.

Reference 7

Project:

Contact:

Contact Telephone Number:

Contract Amount:

Change Orders

Number | Total $§ Value per Change

Description of Change

Reason for Change

1

2

10

*All contractors MUST submit 3 references and most recent HACP Job if applicable.

Previous Related Experience
00436-7



U.S. Department of Housing
and Urban Development

Office of Public and Indian Housing

Representations, Certifications,
and Other Statements of Bidders

Public and Indian Housing Programs

Previous edition is obsolete

form HUD-5369-A (11/92)



Representations, Certifications,
and Other Statements of Bidders
Public and Indian Housing Programs

Table of Contents

Clause Page
1. Certificate of Independent Price Determination 1
2. Contingent Fee Representation and Agreement 1

3. Certification and Disclosure Regarding Payments

to Influence Certain Federal Transactions 1
4. Organizational Conflicts of Interest Certification 2
5. Bidder's Certification of Eligibility 2
6. Minimum Bid Acceptance Period 2
7. Small, Minority, Women-Owned Business Concern

Representation 2
8. Indian-Owned Economic Enterprise and Indian

Organization Representation 2
9. Certification of Eligibility Under the Davis-Bacon Act 3
10. Certification of Nonsegregated Facilities 3
11. Clean Air and Water Certification 3
12. Previous Participation Certificate 3
13. Bidder's Signature 3

1. Certificate of Independent Price Determination
(@) The bidder certifies that--

(1) The prices in this bid have been arrived at independently,
without, for the purpose of restricting competition, any consultation,
communication, or agreement with any other bidder or competitor
relating to (i) those prices, (ii) the intention to submit a bid, or (iii) the
methods or factors used to calculate the prices offered;

(2) The prices in this bid have not been and will not be
knowingly disclosed by the bidder, directly or indirectly, to any other
bidder or competitor before bid opening (in the case of a sealed bid
solicitation) or contract award (in the case of a competitive proposal
solicitation) unless otherwise required by law; and

(3) No attempt has been made or will be made by the bidder to
induce any other concern to submit or not to submit a bid for the
purpose of restricting competition.

(b) Each signature on the bid is considered to be a certification by
the signatory that the signatory--

(1) Is the person in the bidder's organization responsible for
determining the prices being offered in this bid or proposal, and that
the signatory has not participated and will not participate in any
action contrary to subparagraphs (a)(l) through (a)(3) above; or

(2) (i) Has been authorized, in writing, to act as agent for the

following principals in certifying that those principals have not
participated, and will not participate in any action contrary to
subparagraphs (a)(l) through (a)(3) above.
[insert
full name of person(s) in the bidder's organization responsible for
determining the prices offered in this bid or proposal, and the title of
his or her position in the bidder's organization];

(i) Asan authorized agent, does certify that the principals
named in subdivision (b)(2)(i) above have not participated, and will
not participate, in any action contrary to subparagraphs (a)(1)
through (a)(3) above; and

(iii) As an agent, has not personally participated, and will
not participate in any action contrary to subparagraphs (a)(1)
through (a)(3) above.

(c) If the bidder deletes or modifies subparagraph (a)2 above, the
bidder must furnish with its bid a signed statement setting forth in
detail the circumstances of the disclosure.

v | [Contracting Officer check if following paragraph is applicable]

(d) Non-collusive affidavit. (applicable to contracts for construction
and equipment exceeding $50,000)

(1) Each bidder shall execute, in the form provided by the PHA/
IHA, an affidavit to the effect that he/she has not colluded with any
other person, firm or corporation in regard to any bid submitted in
response to this solicitation. If the successful bidder did not submit
the affidavit with his/her bid, he/she must submit it within three (3)
working days of bid opening. Failure to submit the affidavit by that
date may render the bid nonresponsive. No contract award will be
made without a properly executed affidavit.

(2) A fully executed "Non-collusive Affidavit" [ ]is, [ ]is not
included with the bid.

2. Contingent Fee Representation and Agreement
(a) Definitions. As used in this provision:

"Bona fide employee" means a person, employed by a bidder
and subject to the bidder's supervision and control as to time, place,
and manner of performance, who neither exerts, nor proposes to
exert improper influence to solicit or obtain contracts nor holds out
as being able to obtain any contract(s) through improper influence.

"Improper influence" means any influence that induces or tends
to induce a PHA/IHA employee or officer to give consideration or to
act regarding a PHA/IHA contract on any basis other than the merits
of the matter.

(b) The bidder represents and certifies as part of its bid that, except
for full-time bona fide employees working solely for the bidder, the
bidder:

(1) [ 1bhas, [ ]1has not employed or retained any person or
company to solicit or obtain this contract; and

(2) [ 1has, [ ]1has not paid or agreed to pay to any person or
company employed or retained to solicit or obtain this contract any
commission, percentage, brokerage, or other fee contingent upon or
resulting from the award of this contract.

(c) If the answer to either (a)(1) or (a)(2) above is affirmative, the
bidder shall make an immediate and full written disclosure to the
PHA/IHA Contracting Officer.

(d) Any misrepresentation by the bidder shall give the PHA/IHA the
right to (1) terminate the contract; (2) at its discretion, deduct from
contract payments the amount of any commission, percentage,
brokerage, or other contingent fee; or (3) take other remedy
pursuant to the contract.

3. Certification and Disclosure Regarding Payments to
Influence Certain Federal Transactions (applicable to
contracts exceeding $100,000)

(a) The definitions and prohibitions contained in Section 1352 of
title 31, United States Code, are hereby incorporated by reference
in paragraph (b) of this certification.
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(b) The bidder, by signing its bid, hereby certifies to the best of his
or her knowledge and belief as of December 23, 1989 that:

(1) No 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
on his or her behalf in connection with the awarding of a contract
resulting from this solicitation;

(2) If any funds other than Federal appropriated funds (includ-
ing profit or fee received under a covered Federal transaction) 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 on his or her behalf in connection with this
solicitation, the bidder shall complete and submit, with its bid, OMB
standard form LLL, "Disclosure of Lobbying Activities;" and

(3) He or she will include the language of this certification in all
subcontracts at any tier and require that all recipients of subcontract
awards in excess of $100,000 shall certify and disclose accordingly.

(c) Submission of this certification and disclosure is a prerequisite
for making or entering into this contract imposed by section 1352,
title 31, United States Code. Any person who makes an expenditure
prohibited under this provision or who fails to file or amend the
disclosure form to be filed or amended by this provision, shall be
subject to a civil penalty of not less than $10,000, and not more than
$100,000, for each such failure.

(d) Indian tribes (except those chartered by States) and Indian
organizations as defined in section 4 of the Indian Self-Determina-
tion and Education Assistance Act (25 U.S.C. 450B) are exempt
from the requirements of this provision.

4. Organizational Conflicts of Interest Certification

The bidder certifies that to the best of its knowledge and belief and
except as otherwise disclosed, he or she does not have any
organizational conflict of interest which is defined as a situation in
which the nature of work to be performed under this proposed
contract and the bidder's organizational, financial, contractual, or
other interests may, without some restriction on future activities:

(a) Result in an unfair competitive advantage to the bidder; or,
(b) Impair the bidder's objectivity in performing the contract work.

[ 1 Inthe absence of any actual or apparent conflict, | hereby certify
that to the best of my knowledge and belief, no actual or apparent
conflict of interest exists with regard to my possible performance of
this procurement.

5. Bidder's Certification of Eligibility

(a) By the submission of this bid, the bidder certifies that to the best
of its knowledge and belief, neither it, nor any person or firm which
has an interest in the bidder's firm, nor any of the bidder's subcon-
tractors, is ineligible to:

(1) Be awarded contracts by any agency of the United States
Government, HUD, or the State in which this contract is to be
performed; or,

(2) Participate in HUD programs pursuant to 24 CFR Part 24.

(b) The certification in paragraph (a) above is a material represen-
tation of fact upon which reliance was placed when making award.
If it is later determined that the bidder knowingly rendered an
erroneous certification, the contract may be terminated for default,
and the bidder may be debarred or suspended from participation in
HUD programs and other Federal contract programs.

6. Minimum Bid Acceptance Period

(a) "Acceptance period," as used in this provision, means the
number of calendar days available to the PHA/IHA for awarding a
contract from the date specified in this solicitation for receipt of bids.

(b) This provision supersedes any language pertaining to the
acceptance period that may appear elsewhere in this solicitation.

(c) The PHA/IHA requires a minimum acceptance period of
[Contracting Officer insert time period] calendar days.

(d) In the space provided immediately below, bidders may specify
a longer acceptance period than the PHA's/IHA's minimum require-
ment. The bidder allows the following acceptance period:
calendar days.

(e) A bid allowing less than the PHA's/IHA's minimum acceptance
period will be rejected.

(f) The bidder agrees to execute all that it has undertaken to do, in
compliance with its bid, if that bid is accepted in writing within (1) the
acceptance period stated in paragraph (c) above or (2) any longer
acceptance period stated in paragraph (d) above.

7. Small, Minority, Women-Owned Business Concern
Representation

The bidder represents and certifies as part of its bid/ offer that it --

(@) [ 1is, [ 1is not a small business concern. "Small business
concern," as used in this provision, means a concern, including its
affiliates, that is independently owned and operated, not dominant
in the field of operation in which it is bidding, and qualified as a small
business under the criteria and size standards in 13 CFR 121.

(b) [ 1lis, [ 1lisnot awomen-owned business enterprise. "Women-
owned business enterprise," as used in this provision, means a
business that is at least 51 percent owned by a woman or women
who are U.S. citizens and who also control and operate the business.

() [ lis, [ 1is not a minority business enterprise. "Minority
business enterprise," as used in this provision, means a business
which is at least 51 percent owned or controlled by one or more
minority group members or, in the case of a publicly owned business,
at least 51 percent of its voting stock is owned by one or more
minority group members, and whose management and daily opera-
tions are controlled by one or more such individuals. For the purpose
of this definition, minority group members are:

(Check the block applicable to you)

[ 1 Black Americans [ 1 Asian Pacific Americans

[ 1 Hispanic Americans [ 1 Asian Indian Americans

[ 1 Native Americans [ 1 Hasidic Jewish Americans

8. Indian-Owned Economic Enterprise and Indian
Organization Representation (applicable only if this
solicitation is for a contract to be performed on a project for an
Indian Housing Authority)

The bidder represents and certifies that it:

(@) [ 1lis, [ ]is not an Indian-owned economic enterprise.
"Economic enterprise," as used in this provision, means any com-
mercial, industrial, or business activity established or organized for
the purpose of profit, which is at least 51 percent Indian owned.
"Indian," as used in this provision, means any person who is a
member of any tribe, band, group, pueblo, or community which is
recognized by the Federal Government as eligible for services from
the Bureau of Indian Affairs and any "Native" as defined in the Alaska
Native Claims Settlement Act.

(b) [ 1is, [ ]is not an Indian organization. "Indian organization,"
as used in this provision, means the governing body of any Indian
tribe or entity established or recognized by such governing body.
Indian "tribe" means any Indian tribe, band, group, pueblo, or
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community including Native villages and Native groups (including
corporations organized by Kenai, Juneau, Sitka, and Kodiak) as
defined in the Alaska Native Claims Settlement Act, which is
recognized by the Federal Government as eligible for services from
the Bureau of Indian Affairs.

9. Certification of Eligibility Under the Davis-Bacon
Act (applicable to construction contracts exceeding $2,000)

(a) By the submission of this bid, the bidder certifies that neither it
nor any person or firm who has an interest in the bidder's firm is a
person or firm ineligible to be awarded contracts by the United States
Government by virtue of section 3(a) of the Davis-Bacon Act or 29
CFR 5.12(a)(1).

(b) No part of the contract resulting from this solicitation shall be
subcontracted to any person or firm ineligible to be awarded
contracts by the United States Government by virtue of section 3(a)
of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

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

10. Certification of Nonsegregated Facilities (applicable
to contracts exceeding $10,000)

(a) The bidder's attention is called to the clause entitled Equal
Employment Opportunity of the General Conditions of the Con-
tract for Construction.

(b) "Segregated facilities," as used in this provision, 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, that are segregated by explicit directive or are in fact
segregated on the basis of race, color, religion, or national origin
because of habit, local custom, or otherwise.

(c) By the submission of this bid, the bidder certifies that it does not
and will not maintain or provide for its employees any segregated
facilities at any of its establishments, and that it does not and will not
permit its employees to perform their services at any location under
its control where segregated facilities are maintained. The bidder
agrees that a breach of this certification is a violation of the Equal
Employment Opportunity clause in the contract.

(d) The bidder further agrees that (except where it has obtained
identical certifications from proposed subcontractors for specific
time periods) prior to entering into subcontracts which exceed
$10,000 and are not exempt from the requirements of the Equal
Employment Opportunity clause, it will:

(1) Obtain identical certifications from the proposed subcon-
tractors;

(2) Retain the certifications in its files; and

(3) Forward the following notice to the proposed subcontrac-
tors (except if the proposed subcontractors have submitted identical
certifications for specific time periods):

Notice to Prospective Subcontractors of Requirement for
Certifications of Nonsegregated Facilities

A Certification of Nonsegregated Facilities must be submitted before
the award of a subcontract exceeding $10,000 which is not exempt
from the provisions of the Equal Employment Opportunity clause of
the prime contract. 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 bids is prescribed
in 18 U.S.C. 1001.

11. Clean Air and Water Certification (applicable to con-
tracts exceeding $100,000)

The bidder certifies that:

(a) Any facility to be used in the performance of this contract [ ]
is, [ ]is not listed on the Environmental Protection Agency List of
Violating Facilities:

(b) The bidder will immediately notify the PHA/IHA Contracting
Officer, before award, of the receipt of any communication from the
Administrator, or a designee, of the Environmental Protection
Agency, indicating that any facility that the bidder proposes to use
for the performance of the contract is under consideration to be
listed on the EPA List of Violating Facilities; and,

(c) The bidder will include a certification substantially the same as
this certification, including this paragraph (c), in every nonexempt
subcontract.

12. Previous Participation Certificate (applicable to
construction and equipment contracts exceeding $50,000)

(a) The bidder shall complete and submit with his/her bid the Form
HUD-2530, "Previous Participation Certificate." If the successful
bidder does not submit the certificate with his/her bid, he/she must
submit it within three (3) working days of bid opening. Failure to
submit the certificate by that date may render the bid nonresponsive.
No contract award will be made without a properly executed certifi-
cate.

(b) A fully executed "Previous Participation Certificate"
[ Tis, [ ]is not included with the bid.

13. Bidder's Signature

The bidder hereby certifies that the information contained in these
certifications and representations is accurate, complete, and
current.

(Signature and Date)

(Typed or Printed Name)

(Title)

(Company Name)

(Company Address)
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Previous Participation Certification OMB Approval No. 2502-0118
(Exp. 01/31/2026)

US Department of Housing and Urban Development US Department of Agriculture
Office of Housing/Federal Housing Commissioner Farmers Home Administration
Part I to be completed by Controlling Participant(s) of Covered Projects For HUD HQ/FmHA use only

(See instructions)
Reason for submission:

1. Agency name and City where the application is filed 2. Project Name, Project Number, City and Zip Code
3. Loan or Contract amount $ 4. Number of Units or Beds 5. Section of Act 6. Type of Project (check one)
[ Existing [ Rehabilitation  [JProposed (New)
7. List all proposed Controlling Participants and attach complete organization chart for all organizations showing ownership %
Name and address ( Last, First, Middle Initial) of controlling participant(s) proposing to participate 8 Role of Each Principal in Project 9. SSN or IRS Employer Number (TIN)

1. Schedule A contains a listing, for the last ten years, of every project assisted or insured by HUD, USDA FmHA and/or State and local government housing finance agencies in which the controlling participant(s) have
participated or are now participating.

2. For the period beginning 10 years prior to the date of this certification, and except as shown on the certification:

a. No mortgage on a project listed has ever been in default, assigned to the Government or foreclosed, nor has it received mortgage relief from the mortgagee;

b. The controlling participants have no defaults or noncompliance under any Conventional Contract or Turnkey Contract of Sale in connection with a public housing project;

c. There are no known unresolved findings as a result of HUD audits, management reviews or other Governmental investigations concerning the controlling participants or their projects;

d. There has not been a suspension or termination of payments under any HUD assistance contract due to the controlling participant’s fault or negligence;

e. The controlling participants have not been convicted of a felony and are not presently the subject of a complaint or indictment charging a felony. (A felony is defined as any offense punishable by imprisonment for a term
exceeding one year, but does not include any offense classified as a misdemeanor under the laws of a State and punishable by imprisonment of two years or less);

f. The controlling participants have not been suspended, debarred or otherwise restricted by any Department or Agency of the Federal Government or of a State Government from doing business with such Department or

Agency;

g. The controlling participants have not defaulted on an obligation covered by a surety or performance bond and have not been the subject of a claim under an employee fidelity bond;

3. All the names of the controlling participants who propose to participate in this project are listed above.

4. None of the controlling participants is a HUD/FmHA employee or a member of a HUD/FmHA employee's immediate household as defined in Standards of Ethical Conduct for Employees of the Executive Branch in 5
C.F.R. Part 2635 (57 FR 35006) and HUD's Standard of Conduct in 24 C.F.R. Part 0 and USDA's Standard of Conduct in 7 C.F.R. Part 0 Subpart B.

5. None of the controlling participants is a participant in an assisted or insured project as of this date on which construction has stopped for a period in excess of 20 days or which has been substantially completed for more
than 90 days and documents for closing, including final cost certification, have not been filed with HUD or FmHA.

6.None of the controlling participants have been found by HUD or FmHA to be in noncompliance with any applicable fair housing and civil rights requirements in 24 CFR 5.105(a). (If any controlling participants have been
found to be in noncompliance with any requirements, attach a signed statement explaining the relevant facts, circumstances, and resolution, if any).

7. None of the controlling participants is a Member of Congress or a Resident Commissioner nor otherwise prohibited or limited by law from contracting with the Government of the United States of America.

8.Statements above (if any) to which the controlling participant(s) cannot certify have been deleted by striking through the words with a pen, and the controlling participant(s) have initialed each deletion (if any) and have
attached a true and accurate signed statement (if applicable) to explain the facts and circumstances.

1/We, the undersigned, certify under penalty of perjury that the information provided above is true and correct. WARNING: Anyone who knowingly submits a false claim or makes a false statement is subject to
criminal and/or civil penalties, including confinement for up to 5 years, fines, and civil and administrative penalties. (18 U.S.C. §§ 287,1001, 1010, 1012, 1014; 31 U.S.C. §3729, 3802).

Name of Controlling Participant Signature of Controlling Certification Date Area Code and Tel. No.
Participant (mm/dd/yyyy)

This form prepared by (print name) I Area Code and Tel. No.

Previous editions are obsolete ref 24 CFR 200 Subpart H Form HUD-2530 (10/2016)
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Previous Participation Certification

OMB Approval No. 2502-0118
(Exp. 01/31/2026)
Schedule A: List of Previous Projects and Section 8 Contracts. Below is a complete list of the controlling participants’ previous participation projects and participation history
in covered projects as per 24 CFR, part 200 §200.214 and multifamily Housing programs of FmHA, State and local Housing Finance Agencies, if applicable. Note: Read and
follow the instruction sheet carefully. Make full disclosure. Add extra sheets if you need more space. Double check for accuracy. If no previous projects, write by your name, “No
revious participation, First Experience”.

1. Controlling Participants’ Name (Last, First)

2. List of previous projects (Project name,
project ID and, Govt. agency involved)

3.List Participants’ Role(s)
(indicate dates participated, and if
fee or identity of interest
participant)

4. Status of loan
(current, defaulted,
assigned, foreclosed)

5.Was the Project ever
in default during your
participation

Yes No If yes, explain

6. Last MOR rating and
Physical Insp. Score and
date

Part II- For HUD Internal Processing Only

Received and checked by me for accuracy and completeness; recommend approval or refer to Headquarters

after checking appropriate box.

Date (mm/dd/yyyy)

Tel No. and area code

Staff

Processing and Control

[]A. No adverse information; form HUD-2530 approval

recommended.

DB. Name match in system

[]C. Disclosure or Certification problem

|:| D. Other (attach memorandum)

Signature of authorized reviewer

Signature of authorized reviewer

Approved

D Yes |:| No

Date (mm/dd/yyyy)

Previous editions are obsolete
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Instructions for Completing the Previous Participation Certificate, form HUD-2530

Carefully read these instructions and the applicable regulations. A copy of the regulations published at 24 C.F.R. part 200, subpart H,
§ 200.210-200.222 can be obtained on-line at www.gpo.gov and from the Account Executive at any HUD Office. Type or print neatly
in ink when filling out this form. Incomplete form will be returned to the applicant.

Attach extra sheets as you need them. Be sure to indicate "Continued on Attachments" wherever appropriate. Sign each additional page
that you attach if it refers to you or your record. Carefully read the certification before you sign it. Any questions regarding the form
or how to complete it can be answered by your HUD Account Executive.

Purpose: This form provides HUD/USDA FmHA with a certified report of all previous participation in relevant HUD/USDA programs
by those parties submitting the application. The information requested in this form is used by HUD/USDA to determine if you meet the
standards established to ensure that all controlling participants in HUD/USDA projects will honor their legal, financial and contractual
obligations and are of acceptable risks from the underwriting standpoint of an insurer, lender or governmental agency. HUD requires
that you certify and submit your record of previous participation, in relevant projects, by completing and signing this form, before your
participation can be approved.

HUD approval of your certification is a necessary precondition for your participation in the project and in the capacity that you
propose. If you do not file this certification, do not furnish the information requested accurately, or do not meet established standards,
HUD will not approve your certification.

Note that approval of your certification does not obligate HUD to approve your project application, and it does not satisfy all other
HUD program requirements relative to your qualifications.

Who Must Sign and File Form HUD-2530: Form HUD-2530 must be completed and signed by all Controlling Participants of
Covered Projects, as such terms are defined in 24 CFR part 200 §200.212, and as further clarified by the Processing Guide (HUD
notice H 2016-15) referenced in 24 CFR §200.210(b) and available on the HUD website at:

http://portal.hud.gov/hudportal/ HUD?src=/program offices/housing/mfh/prevparticipation.

Where and When Form HUD-2530 Must Be Filed: The original of this form must be submitted to the HUD Office where your project
application will be processed at the same time you file your initial project application. This form must be filed with applications for
projects listed in 24 CFR §200.214 and for the Triggering Events listed at 24 CFR §200.218.
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Review of Adverse Determination: If approval of your participation in a HUD project is denied, withheld, or conditionally granted on
the basis of your record of previous participation, you will be notified by the HUD Office. You may request reconsideration in
accordance with 24 CFR §200.222 and further clarified by the Processing Guide. Request must be made in writing within 30 days from
your receipt of the notice of determination.

The Department of Housing and Urban Development (HUD) is authorized to collect this information by law 42 U.S.C. 3535(d) and
by regulation at 24 CFR 200.210. This information is needed so that principals applying to participate in multifamily programs
can become HUD-approved controlling participants. The information you provide will enable HUD to evaluate your record with
respect to established standards of performance, responsibility and eligibility. Without prior approval, a controlling participant
may not participate in a proposed or existing multifamily or healthcare project. HUD uses this information to evaluate whether or
not controlling participants pose an unsatisfactory underwriting risk. The information is used to evaluate the potential
controlling participants and approve only individuals and organizations that will honor their legal, financial and contractual
obligations.

Privacy Act Statement: The Housing and Community Development Act of 1987, 42 U.S.C. 3543 requires persons applying for a
Federally-insured or guaranteed loan to furnish his/her Social Security Number (SSN). HUD must have your SSN for identification
of your records. HUD may use your SSN for automated processing of your records and to make requests for information about you
and your previous records with other public agencies and private sector sources. HUD may disclose certain information to Federal,
State and local agencies when relevant to civil, criminal, or regulatory investigations and prosecutions. It will not be otherwise
disclosed or released outside of HUD, except as required and permitted by law. You must provide all of the information requested
in this application, including your SSN. Failure to provide any of the information will result in your disapproval of participation in
this HUD program. APPS SORN could be accessed in Federal Register / Vol. 81, No. 146 / Friday, July 29, 2016 / Notices ([Docket
No. FR-5921-N-10] Implementation of the Privacy Act of 1974, as Amended; Amended System of Records Notice, Active Partners
Performance System).

PRA Statement: The public reporting burden is estimated at 3 hours per response, including the time for reviewing instructions,
searching existing data sources, gathering, and maintaining the data needed, and completing and reviewing the collection of
information.

Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions to reduce
this burden, to the Reports Management Officer, Paperwork Reduction Project, to the Office of Information Technology, US.
Department of Housing and Urban Development, Washington, DC 20410-3600. When providing comments, please refer to OMB
Approval No. 2502-0118. HUD may not conduct and sponsor, and a person is not required to respond to, a collection of information
unless the collection displays a valid control number.
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The collection is authorized by 12 U.S.C 1702-1715z; 42 U.S.C. 3535(d). HUD form 2530 is created to collect information as
mandated by 24 CFR Part 200. The HUD-2530 form is used to protect HUD’s Multifamily Housing and Healthcare programs by
comprehensively assessing industry participants’ risk. It is the Department’s policy that participants in its housing programs honor
their legal, financial, and contractual obligations. Accordingly, uniform standards are established for approvals, disapprovals, or
withholding actions on principals in projects, based upon their past performances as well as other relevant information. Respondents
such as owners, management agents, master tenants, general contractors, and nursing home operators are subject to review. The
information on this form needs to be collected by the Department to evaluate participants’ previous performance and compliance with
contracts, regulations, and directives.
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MWHACP

SPECIAL PROVISIONS

NOTICE TO ALL PROSPECTIVE BIDDERS
Family Recreational Area at Northview Heights, AMP-09

Documents Required for Payment
HACP Contract No.: 600-11-26 Rebid

Pursuant to Sections 27, 38, 40 and 46 of the General Conditions for this Contract,
each contractor must submit the following required documents with each Payment
Estimate (“PE”) in order for HACP to process a PE as follows:

A. Periodic Estimate — HUD 51001

B. Schedule of Stored Materials — HUD 51003 (if applicable)

C. Summary of Stored Materials — HUD 51004 (if applicable)

D. Schedule of Change Orders — HUD 51002 (if applicable)

E. Progress Payment Certification

F. Current/Approved Certified Payrolls (at time of PE submission, payrolls should
be current in HACP's electronic Certified Payroll Reporting Software).

G. MBE/WBE Utilization Report

H. Section 3 Summary Report

Signature of Authorized Officer: Date:

THIS DOCUMENT MUST BE SIGNED.

Payment Processing Requirements
00437-1



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

NON-COLLUSION
AFFIDAVIT

State of

County of

, being first duly sworn, deposes and says:

(Printed or Typed Name)

That he/she is

(Proprietor, General Partner, President or Vice President)

of ; and having submitted the foregoing Bid for
(Bidder Name)

Family Recreational Area at

Northview Heights, AMP-09 600-11-26 Rebid-
(Project Name) (HACP Contract No.) ’

and is the party making the foregoing Bid, and that such Bid is genuine and not collusive or sham; that said Bidder has
not colluded, conspired, connived or agreed, directly or indirectly, with any Bidder or person, to put in a sham bid, or to
refrain from bidding, and has not in any manner, directly or indirectly, sought by agreement or collusion, or
communication or conference, with any person, to fix the bid price of affiant or of any bidder, or to fix any overhead,
profit or cost element of said bid price, or of that of any bidder, or to secure any advantage against the Housing
Authority of the City of Pittsburgh or any person interested in the proposed contract; and that all statements in said Bid
are true.

(Signature and Date)

Subscribed and sworn to before me

this day of ,20

My Commission expires ,20

Non-Collusion Affidavit
00485 -1



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH
FORM OF AGREEMENT

THIS AGREEMENT, made this day of in the year Two Thousand (20 ) by and
between:

An individual doing business in his/her own name

An individual doing business under a fictitious or assumed name
A partnership

A Corporation

—r———
e

(Hereinafter called the Contractor)
AND

The Housing Authority of the City of Pittsburgh (hereinafter called the Authority)
412 Boulevard of the Allies, 6th Floor
Pittsburgh, PA 15219

WITNESSETH: That the Contractor and the Authority, for the consideration stated herein, mutually agree as
follows:

ARTICLE 1, STATEMENT OF WORK

The Contractor shall provide all labor, materials and equipment, and services necessary to perform and complete all work
required in accordance with Tusick & Associates Architects, Inc. drawings for Family Recreational Area at Northview Heights, AMP-09

dated July 31,2026 and Project Manual dated September 14, 2026 regarding:

CONTRACT NO. 600-11-26 Rebid

and addenda thereto numbered , all as prepared by , which said specifications, drawings, and
addenda are incorporated herein by reference and are a part hereof.

The work shall begin at the time stipulated in the NOTICE TO PROCEED and in no event exceeding 284 consecutive
calendar days from notice to proceed.

ARTICLE 2, THE CONTRACT PRICE

The Authority shall pay the contractor for the performance of the Contract in current fund, subject to additions and
deductions as provided in the specifications.

8 )

Form of Agreement
00500 -1



ARTICLE 3, CONTRACT DOCUMENTS

The Contract shall consist of the following component parts:

a. This Agreement
b. Project Manual (including all component parts) dated September 14, 2026
C. PrOj ect DraWingS issued by Tusick & Associates Architects, Inc. dated July 31, 2026

This Agreement, together with the other documents enumerated in this Article 3 which said other
documents are as fully a part of the Contract as if hereto attached or herein repeated, form the
Contract. In the event that any provision in any component part of this Contract conflicts with any
provision of any other component part, the provision of the component part first enumerated in
this ARTICLE 3, shall govern, except as subsequent parts may establish more specific criteria or
language in which case these criteria and language shall govern. The various provisions in
Addenda shall be construed in the order of preference of the component part of the Contract which
each modified.

SIGNED, SEALED AND DELIVERED IN ORIGINAL COUNTERPARTS

this day of 20

IF THE PRINCIPAL IS AN INDIVIDUAL, SIGN HERE

By signing this Form of Agreement, if the Housing Authority accepts and signs Contract No. 600-11-26 Rebid
this contract shall be binding on both parties.

(Printed or Typed Name) (Printed or Typed Name)

Witness Principal

{ {

(Signature and Date) (Signature and Date)

Form of Agreement
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IF THE PRINCIPAL IS A PARTNERSHIP, SIGN HERE

By signing this Form of Agreement, if the Housing Authority accepts and signs Contract No. 800-11-26 Rebid
this contract shall be binding on both parties.

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

* If the Bidder is a partnership, the Form of Agreement must be signed in the name of the partnership by at least two general
partners, whose names and addresses must be listed on the certificate on page BF-3-P of the Bid.

Form of Agreement
00500 — 3



IF THE PRINCIPAL IS A CORPORATION, SIGN HERE

By signing this Form of Agreement, if the Housing Authority accepts and signs Contract No. 600-11-26 Rebid thig
contract shall be binding on both parties.

(CORPORATE
SEAL)
(Corporate Name)
(Printed or Typed Name) (Printed or Typed Name)
Witness President
{ V.p. % {
(Signature and Date) (Signature and Date)
(Corporate Title) (Corporate Title)

**  If the bidder is a corporation, the Form of Agreement must be executed in the Corporation's correct corporate name by its President
or Vice President and attested to by its Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of
Corporate Principal (Doc. 00625) must be executed by the Secretary or Assistant Secretary.

CERTIFICATE AS TO CORPORATE PRINCIPAL

I , certify that I am the
Secretary/Assistant Secretary of the Corporation named a Bidder herein; that
(Circle one)

who signed this Bid on behalf of the

Corporation was then of said Corporation that I know his
signature and his signature thereto is genuine; and that said Bid was duly signed, sealed and
attested in behalf of said Corporation by authority of its governing body.

(CORPORATE
SEAL)

(Signature and Date)

Form of Agreement
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Secretary Contracting Officer

Attest Principal

(Signature and Date) (Signature and Date)

User Department - Officer or Director

Approved as to
Contents and Costs {

(Signature and Date)

Legal Department Representative

Approved as to
Form {

(Signature and Date)

Form of Agreement
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HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

CONTRACTING OFFICER CERTIFICATION

I certify that I am the Recording Secretary of the Housing
Authority of the City of Pittsburgh; that , who signed this
Contract on behalf of the Housing Authority, was then Contracting Officer of said Authority; that the said
Contract was duly signed for and on behalf of the Housing Authority of the City of Pittsburgh.

(SEAL)

Secretary

Certification of Contracting Officer
00590 - 1



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

PERFORMANCE BOND

THIS BOND IS ISSUED SIMULTANEOUSLY WITH PAYMENT BOND IN FAVOR OF THE
AUTHORITY CONDITIONED ON THE FULL AND FAITHFUL PERFORMANCE OF THE CONTRACT.

KNOW ALL MEN BY THESE PRESENTS, that we,

, as Principal, and

(Insert name and address of contractor exactly as it appears on Form of Agreement)

, as Sureties, are
held and firmly bound unto the Housing Authority of the City of Pittsburgh, its certain attorney, successors, or assigns
(the Obligee, hereinafter called the "Authority") in the penal sum of

Dollars ($ )

lawful money of the United States, for the payment of which sum well and truly to be made, we bind ourselves, our
heirs, personal representatives, successors, and assigns, jointly and severally, firmly by these presents:

WHEREAS, the Principal heretofore has submitted to the said Authority a certain bid, dated

,20 (the "Bid"), for construction of

(Insert date of bid)

(Insert name of project exactly as it appears on Form of Agreement)
pursuant to specifications, drawings and other related documents constituting the Invitation for Bids (the "IFB"); and

WHEREAS, the said Authority is a "Contracting body" under provisions of Act No. 385 of the General Assembly
of the Commonwealth of Pennsylvania, approved by the Governor on December 20, 1967, known and cited as the
"Public Works Contractors' Bond Law of 1967" (8 P.S. 191-202) (the "Act"); and

WHEREAS, the Act, in Section 3 (a), requires that, before an award shall be made to the Principal shall furnish this
Bond to the said Authority, with this Bond to become binding upon the award of a Contract to the Principal by the said
Authority in accordance with the Bid; and

WHEREAS, it also is a condition of the IFB that this Bond shall be furnished by the Principal to the said Authority;
and

WHEREAS, Under the Invitation for Bids, it is provided, inter alia, that if the Principal shall furnish this Bond to
the said Authority, and if the said Authority shall make an award to the Principal in accordance with the Bid, then the
Principal and the said Authority shall enter into a contract with respect to performance of such work (the "Contract"), the
Form of Agreement for which is set forth in the IFB.

Performance Bond
00610 - 1



NOW, therefore, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the principal shall faithfully
perform the Contract on his part as of the time and in the manner therein provided and satisfy all claims and demands
incurred in or for the same, or growing out of the same, or for injury or damages to persons or property in the
performance thereof, and shall fully indemnify and save harmless the said Authority from any and all cost and damage
which the said Authority may suffer by reason of the principal's failure to do so, and shall fully reimburse and repay the
said Authority any and all outlay and expense which it incurs by reason of any such default, then this obligation shall be
null and void, otherwise it shall remain in full force and virtue.

It is further understood and agreed that the principal shall guarantee for a period of one (1) year from completion
date of the contract against defects in workmanship or materials in accordance with the terms of the Contract.

The said surety, for value received, hereby stipulates and agrees that no change, extension of time, alteration or
addition to the terms of the Contract or to the work to be performed thereunder or the Specifications accompanying the
same shall in any wise affect its obligations on this bond, and it does hereby waive notice of any such change, extension
of time, alteration or addition to the terms of the Contract or to the work or to the Specifications.

SIGNED, SEALED AND DELIVERED IN ORIGINAL COUNTERPARTS
(2 required by Authority)

this day of 20

IF THE PRINCIPAL IS AN INDIVIDUAL, SIGN HERE

(Printed or Typed Name) (Printed or Typed Name)

Witness Principal

(Signature and Date) (Signature and Date)

Performance Bond
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IF THE PRINCIPAL IS A PARTNERSHIP, SIGN HERE

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

* If the Bidder is a partnership, the Bond must be signed in the name of the partnership by at least two general partners, whose names and addresses must be listed on

the certificate on page BF-3-P of the Bid.

Performance Bond
00610-3



IF THE PRINCIPAL IS A CORPORATION, SIGN HERE

(CORPORATE
SEAL)
(Corporate Name)
(Printed or Typed Name) (Printed or Typed Name)
Witness President
( VP
(Signature and Date) (Signature and Date)
(Corporate Title) (Corporate Title)

** If the bidder is a corporation, the Bond must be executed in the Corporation's correct corporate name by its President or Vice President and attested to by its
Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate Principal below must be executed by the Secretary or Assistant
Secretary.

Performance Bond
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CERTIFICATE AS TO CORPORATE PRINCIPAL

I , certify that [ am the
Secretary/Assistant Secretary of the Corporation named a Bidder herein; that
(Circle one)

who signed this Bid on behalf of the

Corporation was then of said Corporation that I know his signature and his
signature thereto is genuine; and that said Bid was duly signed, sealed and attested in behalf of said Corporation by
authority of its governing body.

(CORPORATE
SEAL)

(Signature and Date)

Performance Bond
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SURETY SIGN HERE

(SURETY
SEAL)
(Printed or Typed Name)
(Printed or Typed Name)
Attest Surety ***
(Signature and Date) (Signature and Date)
***Power of attorney must be attached to this Bid Bond.
The rate of premium charged is $ per thousand.

(To be filled in by Surety)

The total amount of premium charged is $

(To be filled in by Surety)

Performance Bond
00610 -6



HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

PAYMENT BOND
(Labor and Materialmen's Bond)

THIS BOND IS ISSUED SIMULTANEOUSLY WITH PERFORMANCE BOND IN FAVOR OF THE
AUTHORITY CONDITIONED ON THE FULL AND FAITHFUL PERFORMANCE OF THE CONTRACT.

KNOW ALL MEN BY THESE PRESENTS, that we,

, as Principal, and

(Insert name and address of Contractor exactly as it appears on Form of Agreement)

, as Sureties, are
held and firmly bound unto the Housing Authority of the City of Pittsburgh, its certain attorney, successors, or assigns
(the Obligee, hereinafter called the "Authority") in the penal sum of

Dollars ($ )

lawful money of the United States, for the payment of which sum well and truly to be made, we bind ourselves, our
heirs, personal representatives, successors, and assigns, jointly and severally, firmly by these presents:

WHEREAS, the Principal heretofore has submitted to the said Obligee a certain bid, dated

,20 (the "Bid"), for construction of

(Insert date of bid)

(Insert name of project exactly as it appears on Form of Agreement)
pursuant to specifications, drawings and other related documents constituting the Invitation for Bids (the "IFB"); and

WHEREAS, the said Authority is a "Contracting body" under provisions of Act No. 385 of the General Assembly
of the Commonwealth of Pennsylvania, approved by the Governor on December 20, 1967, known and cited as the
"Public Works Contractors' Bond Law of 1967" (8 P.S. 191-202) (the "Act"); and

WHEREAS, the Act, in Section 3 (a), requires that, before an award shall be made to the Principal shall furnish this
Bond to the said Authority, with this Bond to become binding upon the award of a Contract to the Principal by the said
Authority in accordance with the Bid; and

WHEREAS, it also is a condition of the IFB that this Bond shall be furnished by the Principal to the said Authority;
and

Payment Bond
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WHEREAS, Under the Invitation for Bids, it is provided, inter alia, that if the Principal shall furnish this Bond to
the said Authority, and if the said Authority shall make an award to the Principal in accordance with the Bid, then the
Principal and the said Authority shall enter into a contract with respect to performance of such work (the "Contract"), the
Form of Agreement for which is set forth in the IFB.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH that if said principal and all
subcontractors to whom any portion of the work provided for in said contract is sublet and all assignees of said principal
and of such subcontractors shall promptly make payment for all material furnished, labor supplied or performed, rental
for equipment employed, and services rendered by public utilities in or in connection with the prosecution of the work,
whether or not the said material, labor, equipment or services enter into and become component parts of the work or
improvement contemplated in said contract, or in any amendment or extension of or addition to said Contract, then the
above obligation shall be void; otherwise to remain in full force and effect. PROVIDED, however, that this bond is
subject to the following conditions and limitations.

(a) All persons who have performed labor, rendered services or furnished materials or machinery, shall have direct
right of action against the principal and surety on this bond, which right of action shall be asserted in proceedings
instituted in the State in which such labor was performed, services rendered or materials furnished (or where labor has
been performed, services rendered or materials furnished under said Contract is more than one State, then in any such
State). Insofar as permitted by the laws of such State, such right of action shall be asserted in a proceeding instituting
such action and any or all other persons having claims hereunder, and any other person having a claim hereunder shall
have the right to be made a party to such proceeding (but not later than one year after the complete performance of said
Contract and final settlement thereof) and to have such claim adjudicated in such action and judgment rendered thereon.

(b) The surety shall not be liable hereunder for any damages or compensation recoverable under any workmen's
compensation or employer's liability statute.

(c) In no event shall the surety be liable for a greater sum than the penalty of this bond, or subject to any suit, action
or proceeding thereon that is instituted later than one year after the complete performance of said contract and final
settlement thereof.

(d) As used herein: The term "person" refers to any individual, firm or corporation who have furnished materials or
machinery or public utility services to be used on or incorporated in the work or the prosecution thereof provided for in
said Contract or in any amendment or extension of or addition to said Contract, and/or to any person engaged in the
prosecution of the work provided for in said Contract or in any amendment or extension of or addition to said Contract,
who is an agent, servant or employee of the principal, or of any subcontractor, or of any assignee of said principal or of
any subcontractor and also anyone so engaged who performs the work of a laborer or of a mechanic regardless of any
contractual relationship between the principal, or any sub-contractor, or any assignee of said principal or of said
subcontractor, and such laborer or mechanic, but shall not include office employees not regularly stationed at the site of
the work.

Payment Bond
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The said surety, for value received, hereby stipulates and agrees that no change, extension of time, alteration or
addition to the terms of the Contract, or to the work to be performed thereunder or the Specifications accompanying the
same, shall in any wise affect its obligations on this bond, and it does hereby waive notice of any such change, extension
of time, alteration or addition to the terms of the Contract or to the work or to the Specifications.

SIGNED, SEALED AND DELIVERED IN ORIGINAL COUNTERPARTS
(2 required by Authority)

this day of 20

IF THE PRINCIPAL IS AN INDIVIDUAL, SIGN HERE

(Printed or Typed Name) (Printed or Typed Name)
Witness Principal
(Signature and Date) (Signature and Date)

Payment Bond
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IF THE PRINCIPAL IS A PARTNERSHIP, SIGN HERE

(Printed or Typed Name) (Printed or Typed Name)
Witness Partmer*

(Signature and Date) (Signature and Date)

(Printed or Typed Name) (Printed or Typed Name)
Witness Partner*

(Signature and Date) (Signature and Date)

* If the Bidder is a partnership, the Bond must be signed in the name of the partnership by at least two general partners, whose names and addresses must be listed on
the certificate on page BF-3-P of the Bid.

Payment Bond
00620 - 4



IF THE PRINCIPAL IS A CORPORATION, SIGN HERE

(CORPORATE
SEAL)
(Corporate Name)
(Printed or Typed Name) (Printed or Typed Name)
Witness President
{ VP
(Signature and Date) (Signature and Date)
(Corporate Title) (Corporate Title)

** If the bidder is a corporation, the Bond must be executed in the Corporation's correct corporate name by its President or Vice President and attested to by its
Secretary or Assistant Secretary or Treasurer or Assistant Treasurer, and the Certification of Corporate Principal (Doc. 00625) must be executed by the Secretary or
Assistant Secretary.

CERTIFICATE AS TO CORPORATE PRINCIPAL

I , certify that [ am the
Secretary/Assistant Secretary of the Corporation named a Bidder herein; that
(Circle one)

who signed this Bid on behalf of the

Corporation was then of said Corporation that I know his
signature and his signature thereto is genuine; and that said Bid was duly signed, sealed and
attested in behalf of said Corporation by authority of its governing body.

(CORPORATE
SEAL)

(Signature and Date)

Payment Bond
00620 - 5



SURETY SIGN HERE

(SURETY
SEAL)
(Printed or Typed Name) (Printed or Typed Name)
Attest Surety
{ {
(Signature and Date) (Signature and Date)
The rate of premium charged is $ per thousand.

(To be filled in by Surety)

The total amount of premium charged is $

(To be filled in by Surety)

Payment Bond
00620 - 6



U.S. Department of Housing and Urban
Development

Office of Public and Indian Housing
OMB Approval No. 2577-0157 (exp 1/31/2027)

General Conditions for Construction
Contracts - Public Housing Programs

Applicability. This form is applicable to any
construction/development contract greater than $250,000.

Public reporting burden for this collection of information is estimated to average 1.0 hours per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Comments

regarding the accuracy of this burden estimate and any suggestions for reducing this burden can be sent to the Reports Management Officer, Office of
Policy Development and Research, REE, Department of Housing and Urban Development, 451 7th St SW, Room 4176, Washington, DC 20410-5000.
When providing comments, please refer to OMB Approval No. 2577-0157. This form includes those clauses required by OMB's common rule on grantee
procurement, implemented at HUD in 2 CFR 200, and those requirements set forth in Section 3 of the Housing and Urban Development Act of 1968 and
its amendment by the Housing and Community Development Act of 1992, implemented by HUD at 24 CFR Part 75. The form is required for construction
contracts awarded by Public Housing Agencies (PHAs). The form is used by Housing Authorities in solicitations to provide necessary contract clauses. If
the form were not used, PHAs would be unable to enforce their contracts. Responses to the collection of information are required to obtain a benefit or to
retain a benefit. The information requested does not lend itself to confidentiality. HUD may not conduct or sponsor, and a person is not required to respond
to a collection of information unless it displays a currently valid OMB number.

T
Clause Page Clause Page
1 Definitions 2 al ative Requireme
2| Contractor’s Responsibility for Work 2 25, Contract Period 9
3.| Architect’s Duties, Responsibilities and Authority 2 26. Order of Precedence 9
4, Other Contracts 3 27. Payments 9
O on Req Eme 28. Contract Modifications 70
5. Preconstruction Conference and Notice to Proceed 3] 29. Changes 10
6.| Construction Progress Schedule 3| 30. Suspension of Work 11
7. Site Investigation and Conditions Affecting the Work 3| 31. Disputes 11
8.| Differing Site Conditions 4| 32. Default 11
9.| Specifications and Drawings for Construction 4 | 33. Liquidated 12
10.| As-Built Drawings 5| 34. Termination of Convenience 12
11.| Material and Workmanship 5| 35. Assignment of Contract 12
12.| Permits and Codes 5| 36. Insurance 12
13.| Health, Safety, and Accident Prevention 6 | 37. Subcontracts 13
- . . Subcontracting with Small and Minority Firms, Women’s

14, 6 | 38. 13
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24 Prohibition Against 9| 48. Procurement of Recovered 19
Liens Materials
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1. Definitions

(a) “Architect” means the person or other entity engaged by
the PHA to perform architectural, engineering, design,
and other services related to the work as provided for in
the contract. When a PHA uses an engineer to act in this
capacity, the terms “architect” and “engineer” shall be
synonymous. The Architect shall serve as a technical
representative of the Contracting Officer. The Architect’s
authority is as set forth elsewhere in this contract.

(b) “Contract” means the contract entered into between the
PHA and the Contractor. It includes the forms of Bid, the
Bid Bond, the Performance and Payment Bond or Bonds
or other assurance of completion, the Certifications,
Representations, and Other Statements of Bidders (form
HUD-5370), these General Conditions of the Contract for
Construction (form HUD-5370), the applicable wage rate
determinations from the U.S. Department of Labor, any
special conditions included elsewhere in the contract, the

specifications, and drawings. It includes all formal
changes to any of those documents by addendum,

change order, or other modification.

(c) “Contracting Officer” means the person delegated the au-
thority by the PHA to enter into, administer, and/or
terminate this contract and designated as such in writing
to the Contractor. The term includes any successor
Contracting Officer and any duly authorized
representative of the Contracting Officer also designated
in writing. The Contracting Officer shall be deemed the
authorized agent of the PHA in all dealings with the
Contractor.

(d) “Contractor” means the person or other entity entering
into the contract with the PHA to perform all of the work
required under the contract.

(e) “Drawings” means the drawings enumerated in the
schedule of drawings contained in the Specifications and
as described in the contract clause entitled Specifications

and Drawings for Construction herein.

(f) “HUD” means the United States of America acting through
the Department of Housing and Urban Development
including the Secretary, or any other person designated to

(a) The Contractor shall furnish all necessary labor,

materials, tools, equipment, and transportation necessary

for performance of the work. The Contractor shall also
furnish all necessary water, heat, light, and power not
made available to the Contractor by the PHA pursuant to
the clause entitled Availability and Use of Utility Services
herein.

(b) The Contractor shall perform on the site, and with its own
organization, work equivalent to at least [
unless otherwise indicated) of the total amount of work to
be performed under the order. This percentage may be
reduced by a supplemental agreement to this order if,
during performing the work, the Contractor requests a
reduction and the Contracting Officer determines that the
reduction would be to the advantage of the PHA.

(c) At all times during performance of this contract and until
the work is completed and accepted, the Contractor shall
directly superintend the work or assign and have on the
work site a competent superintendent who is satisfactory

to the Contracting Officer and has authority to act for the
Contractor.

(d) The Contractor shall be responsible for all damages to
persons or property that occur as a result of the
Contractor’s fault or negligence, and shall take proper
safety and health precautions to protect the work, the
workers, the public, and the property of others. The
Contractor shall hold and save the PHA, its officers and
agents, free and harmless from liability of any nature
occasioned by the Contractor’'s performance. The
Contractor shall also be responsible for all materials
delivered and work performed until completion and
acceptance of the entire work, except for any completed
unit of work which may have been accepted under the
contract.

(e) The Contractor shall lay out the work from base lines and
bench marks indicated on the drawings and be
responsible for all lines, levels, and measurements of all

work executed under the contract. The Contractor shall
verify the figures before laying out the work and will be

held responsible for any error resulting from its failure to
do so.

act on its behalf. HUD has agreed, subject to the provisions of an (f) The Contractor shall confine all operations (including

Annual Contributions Terms and Conditions (ACC), to
provide financial assistance to the PHA, which includes
assistance in financing the work to be performed under
this contract. As defined elsewhere in these General
Conditions or the contract documents, the determination
of HUD may be required to authorize changes in the work
or for release of funds to the PHA for payment to the
Contractor. Notwithstanding HUD'’s role, nothing in this
contract shall be construed to create any contractual

relationship between the Contractor and HUD.
(g) “Project” means the entire project, whether construction

or rehabilitation, the work for which is provided for in
whole or in part under this contract.

(h) “PHA” means the Public Housing Agency organized
under applicable state laws which is a party to this

contract.

(j) “Specifications” means the written description of the
technical requirements for construction and includes the

criteria and tests for determining whether the

requirements are met.
(1) “Work” means materials, workmanship, and manufacture
and fabrication of components.

2. Contractor’'s Responsibility for Work

storage of materials) on PHA premises to areas

authorized or approved by the Contracting Officer.

(g) The Contractor shall at all times keep the work area,
including storage areas, free from accumulations of
waste materials. After completing the work and before
final inspection, the Contractor shall (1) remove from the
premises all scaffolding, equipment, tools, and materials
(including rejected materials) that are not the property of
the PHA and all rubbish caused by its work; (2) leave the

work area in a clean, neat, and orderly condition
satisfactory to the Contracting Officer; (3) perform all

specified tests; and, (4) deliver the installation in
complete and operating condition.

(h) The Contractor’s responsibility will terminate when all
work has been completed, the final inspection made, and

the work accepted by the Contracting Officer. The

Contractor will then be released from further obligation
except as required by the warranties specified elsewhere

in the contract.

3. Architect’s Duties, Responsibilities, and Authority

(a) The Architect for this contract, and any successor, shall
be designated in writing by the Contracting Officer.
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(b) The Architect shall serve as the Contracting Officer's
technical representative with respect to architectural,

6. Construction Progress

Schedule engineering, and design matters related to the work

performed under the contract. The Architect may provide
direction on contract performance. Such direction shall be
within the scope of the contract and may not be of a
nature which: (1) institutes additional work outside the
scope of the contract; (2) constitutes a change as defined
in the Changes clause herein; (3) causes an increase or
decrease in the cost of the contract; (4) alters the
Construction Progress Schedule; or (5) changes any of
the other express terms or conditions of the contract.

(c) The Architect’s duties and responsibilities may include but

shall not be limited to:

(1) Making periodic visits to the work site, and on the
basis of his/her on-site inspections, issuing written
reports to the PHA which shall include all observed
deficiencies. The Architect shall file a copy of the
report with the Contractor’'s designated representative
at the site;

(2) Making maodifications in drawings and technical
specifications and assisting the Contracting Officer in
the preparation of change orders and other contract
modifications for issuance by the Contracting Officer;

(3) Reviewing and making recommendations with respect
to - (i) the Contractor’s construction progress
schedules; (ii) the Contractor’s shop and detailed
drawings; (iii) the machinery, mechanical and other
equipment and materials or other articles proposed
for use by the Contractor; and, (iv) the Contractor’s
price breakdown and progress payment estimates;
and,

(4) Assisting in inspections, signing Certificates of
Completion, and making recommendations with
respect to acceptance of work completed under the
contract.

4. Other Contracts

The PHA may undertake or award other contracts for
additional work at or near the site of the work under this
contract. The Contractor shall fully cooperate with the
other contractors and with PHA employees and shall
carefully adapt scheduling and performing the work under

this contract to accommodate the additional work, heeding
any direction that may be provided by the Contracting

Officer. The Contractor shall not commit or permit any act
that will interfere with the performance of work by any
other contractor or by PHA employees

Construction Requirements

5. Pre-construction Conference and Notice to Proceed

of the work, and that it has investigated and satisfied itself

(a) Within ten calendar days of contract execution, and prior
to the commencement of work, the Contractor shall
attend a preconstruction conference with representatives
of the PHA, its Architect, and other interested parties
convened by the PHA. The conference will serve to
acquaint the participants with the general plan of the
construction operation and all other requirements of the
contract. The PHA will provide the Contractor with the
date, time, and place of the conference.

(b) The contractor shall begin work upon receipt of a written
Notice to Proceed from the Contracting Officer or
designee. The Contractor shall not begin work prior to

receiving such notice.

(a) The Contractor shall, within five days after the work

commences on the contract or another period of time

determined by the Contracting Officer, prepare and
submit to the Contracting Officer for approval three copies

of a practicable schedule showing the order in which the

Contractor proposes to perform the work, and the dates
on which the Contractor contemplates starting and

completing the several salient features of the work

(including acquiring labor, materials, and equipment). The
schedule shall be in the form of a progress chart of

suitable scale to indicate appropriately the percentage of

work scheduled for completion by any given date during
the period. If the Contractor fails to submit a schedule

within the time prescribed, the Contracting Officer may
withhold approval of progress payments or take other
remedies under the contract until the Contractor submits
the required schedule.

(b) The Contractor shall enter the actual progress on the

chart as required by the Contracting Officer, and
immediately deliver three copies of the annotated
schedule to the Contracting Officer. If the Contracting
Officer determines, upon the basis of inspection
conducted pursuant to the clause entitled Inspection and
Acceptance of Construction, herein that the Contractor is
not meeting the approved schedule, the Contractor shall
take steps necessary to improve its progress, including
those that may be required by the Contracting Officer,

without additional cost to the PHA. In this circumstance,
the Contracting Officer may require the Contractor to

increase the number of shifts, overtime operations, days

of work, and/or the amount of construction plant, and to
submit for approval any supplementary schedule or
schedules in chart form as the Contracting Officer deems

necessary to demonstrate how the approved rate of
progress will be regained.

(c) Failure of the Contractor to comply with the requirements

of the Contracting Officer under this clause shall be
grounds for a determination by the Contracting Officer that
the Contractor is not prosecuting the work with sufficient
diligence to ensure completion within the time

specified in the Contract. Upon making this
determination, the Contracting Officer may terminate the
Contractor’s right to proceed with the work, or any
separable part of it, in accordance with the Default clause
of this contract.

7. Site Investigation and Conditions Affecting the Work

(a) The Contractor acknowledges that it has taken steps

reasonably necessary to ascertain the nature and location

as to the general and local conditions which can affect the
work or its cost, including but not limited to, (1) conditions

bearing upon transportation, disposal, handling, and
storage of materials; (2) the availability of labor, water,

electric power, and roads;(3) uncertainties of weather,
river stages, tides, or similar physical conditions at the

site; (4) the conformation and conditions of the ground,;
and (5) the character of equipment and facilities needed

preliminary to and during work performance. The
Contractor also acknowledges that it has satisfied itself as

to the character, quality, and quantity of surface and
subsurface materials or obstacles to be encountered

insofar as this information is
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reasonably ascertainable from an inspection of the site,

including all exploratory work done by the PHA, as well
as from the drawings and specifications made a part of
this contract. Any failure of the Contractor to take the
actions described and acknowledged in this paragraph
will not relieve the Contractor from responsibility for
estimating properly the difficulty and cost of successfully
performing the work, or for proceeding to successfully
perform the work without additional expense to the PHA.

(b) The PHA assumes no responsibility for any conclusions
or interpretations made by the Contractor based on the
information made available by the PHA. Nor does the
PHA assume responsibility for any understanding
reached or representation made concerning conditions
which can affect the work by any of its officers or agents
before the execution of this contract, unless that
understanding or representation is expressly stated in
this contract.

8. Differing Site Conditions

(a) The Contractor shall promptly, and before the conditions
are disturbed, give a written notice to the Contracting Officer
of (1) subsurface or latent physical conditions at the site which
differ materially from those indicated in this contract, or (2)
unknown physical conditions at the site(s), of an unusual
nature, which differ materially from those ordinarily
encountered and generally recognized as inhering in work of
the character provided for in the contract.
(b) The Contracting Officer shall investigate the site
conditions promptly after receiving the notice. Work shall not
proceed at the affected site, except at the
Contractor’s risk, until the Contracting Officer has
provided written instructions to the Contractor. If the
conditions do materially so differ and cause an increase
or decrease in the Contractor’s cost of, or the time
required for, performing any part of the work under this
contract, whether or not changed as a result of the
conditions, the Contractor shall file a claim in writing to
the PHA within ten days after receipt of such instructions
and, in any event, before proceeding with the work. An
equitable adjustment in the contract price, the delivery
schedule, or both shall be made under this clause and
the contract modified in writing accordingly.
(c) No request by the Contractor for an equitable
adjustment to the contract under this clause shall be
allowed, unless the Contractor has given the written notice
required; provided, that the time prescribed in (a) above for
giving written notice may be extended by the Contracting
Officer.
(d) No request by the Contractor for an equitable adjustment
to the contract for differing site conditions shall be allowed if
made after final payment under this contract.

9. Specifications and Drawings for Construction

(a) The Contractor shall keep on the work site a copy of the
drawings and specifications and shall at all times give
the Contracting Officer access thereto. Anything
mentioned in the specifications and not shown on the
drawings, or shown on the drawings and not mentioned
in the specifications, shall be of like effect as if shown or
mentioned in both. In case of difference between
drawings and specifications, the specifications shall
govern. In case of discrepancy in the figures, in the
drawings, or in the specifications, the matter shall be

e
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promptly submitted to the Contracting Officer, who shall

promptly make a determination in writing. Any adjustment
by the Contractor without such a determination shall be at
its own risk and expense. The Contracting Officer shall
furnish from time to time such detailed drawings and other
information as considered necessary, unless
otherwise provided.
(b) Wherever in the specifications or upon the drawings the
words “directed”, “required”, “ordered”, “designated”,
“prescribed”, or words of like import are used, it shall be
understood that the “direction”, “requirement”, “order”,
“designation”, or “prescription”, of the Contracting Officer is
intended and similarly the words “approved”, “acceptable”,
“satisfactory”, or words of like import shall mean “approved
by”, or “acceptable to”, or “satisfactory to” the Contracting
Officer, unless otherwise expressly stated.
(c) Where “as shown” “as indicated”, “as detailed”, or words
of similar import are used, it shall be understood that the
reference is made to the drawings accompanying this
contract unless stated otherwise. The word “provided” as
used herein shall be understood to mean “provide
complete in place” that is “furnished and installed”.
(d) “Shop drawings” means drawings, submitted to the PHA
by the Contractor, subcontractor, or any lower tier
subcontractor, showing in detail (1) the proposed fabrication
and assembly of structural elements and (2) the installation
(i.e., form, fit, and attachment details) of materials of
equipment. It includes drawings, diagrams, layouts,
schematics, descriptive literature, illustrations, schedules,
performance and test data, and similar materials furnished by
the Contractor to explain in detail specific portions of the work
required by the contract. The PHA may duplicate, use, and
disclose in any manner and for any purpose shop drawings
delivered under this contract.
(e) If this contract requires shop drawings, the Contractor
shall coordinate all such drawings, and review them for
accuracy, completeness, and compliance with other contract
requirements and shall indicate its approval thereon as
evidence of such coordination and review. Shop drawings
submitted to the Contracting Officer without evidence of the
Contractor’s approval may be returned for resubmission.
The Contracting Officer will indicate an approval or
disapproval of the shop drawings and if not approved as
submitted shall indicate the PHA'’s reasons therefore. Any
work done before such approval shall be at the Contractor’s
risk. Approval by the Contracting Officer shall not relieve the
Contractor from responsibility for any errors or omissions in
such drawings, nor from responsibility for complying with the
requirements of this contract, except with respect to
variations described and approved in accordance with (f)
below.
(f) If shop drawings show variations from the contract
requirements, the Contractor shall describe such variations in
writing, separate from the drawings, at the time of
submission. If the Architect approves any such variation and
the Contracting Officer concurs, the Contracting Officer shall
issue an appropriate modification to the contract, except that,
if the variation is minor or does not involve a change in price
or in time of performance, a modification need not be issued.
(g) It shall be the responsibility of the Contractor to make
timely requests of the PHA for such large scale and full size
drawings, color schemes, and other additional information,
not already in his possession, which shall be
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(h)

(i)

required in the planning and production of the work. Such

requests may be submitted as the need arises, but each
such request shall be filed in ample time to permit
appropriate action to be taken by all parties involved so
as to avoid delay.

The Contractor shall submit to the Contracting Officer for
approval four copies (unless otherwise indicated) of all

shop drawings as called for under the various headings
of these specifications. Three sets (unless otherwise

indicated) of all shop drawings, will be retained by the

PHA and one set will be returned to the Contractor. As
required by the Contracting Officer, the Contractor, upon

completing the work under this contract, shall furnish a
complete set of all shop drawings as finally approved.
These drawings shall show all changes and revisions
made up to the time the work is completed and accepted.
This clause shall be included in all subcontracts at any tier.
It shall be the responsibility of the Contractor to ensure
that all shop drawings prepared by subcontractors are
submitted to the Contracting Officer.

10. As-Built Drawings

(a)

(b)

(c)

“As-built drawings,” as used in this clause, means
drawings submitted by the Contractor or subcontractor at
any tier to show the construction of a particular structure
or work as actually completed under the contract. “As-built
drawings” shall be synonymous with “Record

drawings.”

As required by the Contracting Officer, the Contractor
shall provide the Contracting Officer accurate information
to be used in the preparation of permanent as-built
drawings. For this purpose, the Contractor shall record on
one set of contract drawings all changes from the
installations originally indicated, and record final locations
of underground lines by depth from finish grade and by
accurate horizontal offset distances to permanent surface
improvements such as buildings, curbs, or edges of
walks.

This clause shall be included in all subcontracts at any
tier. It shall be the responsibility of the Contractor to

ensure that all as-built drawings prepared by
subcontractors are submitted to the Contracting Officer.

11. Material and Workmanship

(a)

(b)

All equipment, material, and articles furnished under this
contract shall be new and of the most suitable grade for
the purpose intended, unless otherwise specifically
provided in this contract. References in the contract to
equipment, material, articles, or patented processes by
trade name, make, or catalog number, shall be regarded
as establishing a standard of quality and shall not be
construed as limiting competition. The Contractor may, at
its option, use any equipment, material, article, or
process that, in the judgment of, and as approved by the
Contracting Officer, is equal to that named in the
specifications, unless otherwise specifically provided in
this contract.

Approval of equipment and materials.

(1) The Contractor shall obtain the Contracting Officer’s

approval of the machinery and mechanical and other
equipment to be incorporated into the work. When
requesting approval, the Contractor shall furnish to the
Contracting Officer the name of the manufacturer, the
model number, and other information concerning the

performance, capacity, nature, and rating of the

machinery and mechanical and other equipment.
When required by this contract or by the Contracting
Officer, the Contractor shall also obtain the
Contracting Officer’'s approval of the material or
articles which the Contractor contemplates
incorporating into the work. When requesting
approval, the Contractor shall provide full information
concerning the material or articles. Machinery,
equipment, material, and articles that do not have the
required approval shall be installed or used at the risk
of subsequent rejection.

(2) When required by the specifications or the
Contracting Officer, the Contractor shall submit
appropriately marked samples (and certificates
related to them) for approval at the Contractor’s
expense, with all shipping charges prepaid. The
Contractor shall label, or otherwise properly mark on
the container, the material or product represented, its
place of origin, the name of the producer, the
Contractor's name, and the identification of the

construction project for which the material or product
is intended to be used.

(3) Certificates shall be submitted in triplicate, describing
each sample submitted for approval and certifying
that the material, equipment or accessory complies
with contract requirements. The certificates shall
include the name and brand of the product, name of
manufacturer, and the location where produced.

(4) Approval of a sample shall not constitute a waiver of
the PHA right to demand full compliance with contract

requirements. Materials, equipment and accessories
may be rejected for cause even though samples have
been approved.

(5) Wherever materials are required to comply with
recognized standards or specifications, such
specifications shall be accepted as establishing the
technical qualities and testing methods, but shall not
govern the number of tests required to be made nor
modify other contract requirements. The Contracting

Officer may require laboratory test reports on items
submitted for approval or may approve materials on

the basis of data submitted in certificates with
samples. Check tests will be made on materials
delivered for use only as frequently as the Contracting
Officer determines necessary to insure compliance of
materials with the specifications. The Contractor will
assume all costs of retesting materials which fail to
meet contract requirements and/or testing materials
offered in substitution for those found deficient.
(6) After approval, samples will be kept in the Project
office until completion of work. They may be built into
the work after a substantial quantity of the materials

they represent has been built in and accepted.

(c) Requirements concerning lead-based paint. The

Contractor shall comply with the requirements concerning

lead-based paint contained in the Lead-Based Paint
Poisoning Prevention Act (42 U.S.C. 4821-4846) as

implemented by 24 CFR Part 35.

12. Permits and Codes

(a) The Contractor shall give all notices and comply with all

applicable laws, ordinances, codes, rules and regulations.
Notwithstanding the requirement of the Contractor to
comply with the drawings and specifications in the
contract, all work installed shall comply with all applicable

codes and regulations as amended by any
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waivers. Before installing the work, the Contractor shall
examine the drawings and the specifications for
compliance with applicable codes and regulations

bearing on the work and shall immediately report any
discrepancy it may discover to the Contracting Officer.
Where the requirements of the drawings and
specifications fail to comply with the applicable code or
regulation, the Contracting Officer shall modify the
contract by change order pursuant to the clause entitled
Changes herein to conform to the code or regulation.

(b) The Contractor shall secure and pay for all permits, fees,

and licenses necessary for the proper execution and
completion of the work. Where the PHA can arrange for
the issuance of all or part of these permits, fees and
licenses, without cost to the Contractor, the contract
amount shall be reduced accordingly.

13. Health, Safety, and Accident Prevention

(a) In performing this contract, the Contractor shall:

Q)

()
(©)

4)

Ensure that no laborer or mechanic shall be required
to work in surroundings or under working conditions
which are unsanitary, hazardous, or dangerous to
his/her health and/or safety as determined under
construction safety and health standards promulgated
by the Secretary of Labor by regulation;

Protect the lives, health, and safety of other persons;
Prevent damage to property, materials, supplies, and
equipment; and,

Avoid work interruptions.

(b) For these purposes, the Contractor shall:

(1

@)

Comply with regulations and standards issued by the
Secretary of Labor at 29 CFR Part 1926. Failure to
comply may result in imposition of sanctions pursuant
to the Contract Work Hours and Safety Standards Act
(Public Law 91-54, 83 Stat. 96), 40 U.S.C. 3701 et
seq.; and

Include the terms of this clause in every subcontract
so that such terms will be binding on each
subcontractor.

(c) The Contractor shall maintain an accurate record of

exposure data on all accidents incident to work performed
under this contract resulting in death, traumatic injury,
occupational disease, or damage to property, materials,
supplies, or equipment, and shall report this data in the

manner prescribed by 29 CFR Part
1904.

(d) The Contracting Officer shall notify the Contractor of any

noncompliance with these requirements and of the
corrective action required. This notice, when delivered to
the Contractor or the Contractor’s representative at the
site of the work, shall be deemed sufficient notice of the
noncompliance and corrective action required. After
receiving the notice, the Contractor shall immediately
take corrective action. If the Contractor fails or refuses to
take corrective action promptly, the Contracting Officer
may issue an order stopping all or part of the work until
satisfactory corrective action has been taken. The
Contractor shall not base any claim or request for

equitable adjustment for additional time or money on any
stop order issued under these circumstances.

(e) The Contractor shall be responsible for its subcontractors’

compliance with the provisions of this clause. The
Contractor shall take such action with respect to any

subcontract as the PHA, the Secretary of Housing and
Urban Development, or the Secretary of Labor shall

direct as a means of enforcing such provisions.

14. Temporary Heating

The Contractor shall provide and pay for temporary
heating, covering, and enclosures necessary to properly
protect all work and materials against damage by
dampness and cold, to dry out the work, and to facilitate
the completion of the work. Any permanent heating
equipment used shall be turned over to the PHA in the
condition and at the time required by the specifications.

15. Availability and Use of Utility Services

(a) The PHA shall make all reasonably required amounts of
utilities available to the Contractor from existing outlets
and supplies, as specified in the contract. Unless
otherwise provided in the contract, the amount of each
utility service consumed shall be charged to or paid for by

the Contractor at prevailing rates charged to the PHA or,
where the utility is produced by the PHA, at reasonable
rates determined by the Contracting Officer. The
Contractor shall carefully conserve any utilities furnished
without charge.

(b) The Contractor, at its expense and in a manner
satisfactory to the Contracting Officer, shall install and
maintain all necessary temporary connections and
distribution lines, and all meters required to measure the
amount of each utility used for the purpose of
determining charges. Before final acceptance of the work
by the PHA, the Contractor shall remove all the
temporary connections, distribution lines, meters, and
associated paraphernalia.

16. Protection of Existing Vegetation, Structures,
Equipment, Utilities, and Improvements

(a) The Contractor shall preserve and protect all structures,
equipment, and vegetation (such as trees, shrubs, and
grass) on or adjacent to the work site, which are not to be
removed under this contract, and which do not
unreasonably interfere with the work required under this
contract.

(b) The Contractor shall only remove trees when specifically
authorized to do so, and shall avoid damaging vegetation
that will remain in place. If any limbs or branches of trees
are broken during performance of this contract, or by the
careless operation of equipment, or by workmen, the
Contractor shall trim those limbs or branches with a clean
cut and paint the cut with a tree-pruning compound as
directed by the Contracting Officer.

(c) The Contractor shall protect from damage all existing
improvements and utilities (1) at or near the work site and
(2) on adjacent property of a third party, the locations of
which are made known to or should be known by the
Contractor. Prior to disturbing the ground at the
construction site, the Contractor shall ensure that all
underground utility lines are clearly marked.

(d) The Contractor shall shore up, brace, underpin, secure,
and protect as necessary all foundations and other parts
of existing structures adjacent to, adjoining, and in the
vicinity of the site, which may be affected by the
excavations or other operations connected with the
construction of the project.

(e) Any equipment temporarily removed as a result of work
under this contract shall be protected, cleaned, and
replaced in the same condition as at the time of award of
this contract.
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(f) New work which connects to existing work shall
correspond in all respects with that to which it connects
and/or be similar to existing work unless otherwise

required by the specifications.
(g9) No structural members shall be altered or in any way
weakened without the written authorization of the

Contracting Officer, unless such work is clearly specified
in the plans or specifications.

(h) If the removal of the existing work exposes discolored or
unfinished surfaces, or work out of alignment, such

surfaces shall be refinished, or the material replaced as

necessary to make the continuous work uniform and
harmonious. This, however, shall not be construed to

require the refinishing or reconstruction of dissimilar
finishes previously exposed, or finished surfaces in good
condition, but in different planes or on different levels

Construction when brought together by the removal of intervening

work, unless such refinishing or reconstruction is
specified in the plans or specifications.

(i) The Contractor shall give all required notices to any
adjoining or adjacent property owner or other party before
the commencement of any work.

(j) The Contractor shall indemnify and save harmless the

PHA from any damages on account of settlement or the

loss of lateral support of adjoining property, any damages

from changes in topography affecting drainage, and from
all loss or expense and all damages for which the PHA
may become liable in consequence of such injury or
damage to adjoining and adjacent structures and their
premises.

The Contractor shall repair any damage to vegetation,

structures, equipment, utilities, or improvements,

including those that are the property of a third party,

resulting from failure to comply with the requirements of

this contract or failure to exercise reasonable care in
performing the work. If the Contractor fails or refuses to
repair the damage promptly, the Contracting Officer may
have the necessary work performed and charge the cost
to the Contractor.

(K

fo%

17. Temporary Buildings and Transportation of Materials

(a) Temporary buildings (e.g., storage sheds, shops, offices,

sanitary facilities) and utilities may be erected by the
Contractor only with the approval of the Contracting
Officer and shall be built with labor and materials

furnished by the Contractor without expense to the PHA.
The temporary buildings and utilities shall remain the
property of the Contractor and shall be removed by the
Contractor at its expense upon completion of the work.
With the written consent of the Contracting Officer, the
buildings and utilities may be abandoned and need not
be removed.

(b) The Contractor shall, as directed by the Contracting
Officer, use only established roadways, or use temporary

roadways constructed by the Contractor when and as
authorized by the Contracting Officer. When materials are

transported in prosecuting the work, vehicles shall not be

loaded beyond the loading capacity recommended by the
manufacturer of the vehicle or prescribed by any federal,

state, or local law or regulation. When it is necessary to

cross curbs or sidewalks, the Contractor shall protect them
from damage. The Contractor shall repair or pay for the

repair of any damaged curbs, sidewalks, or roads.

18. Clean Air and Water

The contactor shall comply with the Clean Air Act, as
amended, 42 USC 7401 et seq., the Federal Water
Pollution Control Water Act, as amended, 33 U.S.C. 1251
et seq., and standards issued pursuant thereto in the
facilities in which this contract is to be performed.

19. Energy Efficiency

The Contractor shall comply with mandatory standards
and policies relating to energy efficiency which are

contained in the energy conservation plan issued in

compliance with the Energy Policy and Conservation Act
(Pub.L. 94-163) for the State in which the work under the

contract is performed.

20. Inspection and Acceptance of

(a) Definitions. As used in this clause -
(1) “Acceptance” means the act of an authorized

representative of the PHA by which the PHA approves

and assumes ownership of the work performed under this
contract. Acceptance may be partial or complete.

(2) “Inspection” means examining and testing the work
performed under the contract (including, when
appropriate, raw materials, equipment, components, and

intermediate assemblies) to determine whether it
conforms to contract requirements.

(3) “Testing” means that element of inspection that
determines the properties or elements, including
functional operation of materials, equipment, or their
components, by the application of established scientific
principles and procedures.

(b) The Contractor shall maintain an adequate inspection
system and perform such inspections as will ensure that
the work performed under the contract conforms to
contract requirements. All work is subject to PHA
inspection and test at all places and at all reasonable
times before acceptance to ensure strict compliance with
the terms of the contract.

(c) PHA inspections and tests are for the sole benefit of the
PHA and do not: (1) relieve the Contractor of

responsibility for providing adequate quality control
measures; (2) relieve the Contractor of responsibility for

loss or damage of the material before acceptance; (3)
constitute or imply acceptance; or, (4) affect the

continuing rights of the PHA after acceptance of the
completed work under paragraph (j) below.

(d) The presence or absence of the PHA inspector does not
relieve the Contractor from any contract requirement, nor

is the inspector authorized to change any term or
condition of the specifications without the Contracting
Officer’s written authorization. All instructions and
approvals with respect to the work shall be given to the

Contractor by the Contracting Officer.
(e) The Contractor shall promptly furnish, without additional

charge, all facilities, labor, and material reasonably
needed for performing such safe and convenient
inspections and tests as may be required by the

Contracting Officer. The PHA may charge to the
Contractor any additional cost of inspection or test when

work is not ready at the time specified by the Contractor

for inspection or test, or when prior rejection makes
reinspection or retest necessary. The PHA shall perform

all inspections and tests in a manner that will not

unnecessarily delay the work. Special, full size, and
performance tests shall be performed as described in the

contract.
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(f) The PHA may conduct routine inspections of the
construction site on a daily basis.
(g) The Contractor shall, without charge, replace or correct

work found by the PHA not to conform to contract
requirements, unless the PHA decides that it is in its

interest to accept the work with an appropriate
adjustment in contract price. The Contractor shall
promptly segregate and remove rejected material from
the premises.

(h) If the Contractor does not promptly replace or correct
rejected work, the PHA may (1) by contract or otherwise,
replace or correct the work and charge the cost to the
Contractor, or (2) terminate for default the Contractor’s
right to proceed.

(i) If any work requiring inspection is covered up without ap-
proval of the PHA, it must, if requested by the Contracting
Officer, be uncovered at the expense of the Contractor. If
at any time before final acceptance of the entire work, the

occupied without proper remuneration therefore. If prior
possession or use by the PHA delays the progress of the
work or causes additional expense to the Contractor, an

equitable adjustment shall be made in the contract price
or the time of completion, and the contract shall be

modified in writing accordingly.
22. Warranty of Title

The Contractor warrants good title to all materials,

supplies, and equipment incorporated in the work and
agrees to deliver the premises together with all

improvements thereon free from any claims, liens or
charges, and agrees further that neither it nor any other

person, firm or corporation shall have any right to a lien
upon the premises or anything appurtenant thereto.

23. Warranty of

Construction PHA considers it necessary or advisable, to examine

work already completed by removing or tearing it out, the
Contractor, shall on request, promptly furnish all
necessary facilities, labor, and material. If such work is
found to be defective or nonconforming in any material
respect due to the fault of the Contractor or its
subcontractors, the Contractor shall defray all the
expenses of the examination and of satisfactory
reconstruction. If, however, such work is found to meet
the requirements of the contract, the Contracting Officer
shall make an equitable adjustment to cover the cost of
the examination and reconstruction, including, if
completion of the work was thereby delayed, an
extension of time.

(i) The Contractor shall notify the Contracting Officer, in
writing, as to the date when in its opinion all or a
designated portion of the work will be substantially
completed and ready for inspection. If the Architect
determines that the state of preparedness is as
represented, the PHA will promptly arrange for the
inspection. Unless otherwise specified in the contract, the
PHA shall accept, as soon as practicable after completion
and inspection, all work required by the contract or that
portion of the work the Contracting Officer determines and

designates can be accepted separately. Acceptance shall

be final and conclusive except for latent defects, fraud,
gross mistakes amounting to fraud, or the PHA's right
under any warranty or guarantee.

21. Use and Possession Prior to Completion

(a) The PHA shall have the right to take possession of or use
any completed or partially completed part of the work.
Before taking possession of or using any work, the
Contracting Officer shall furnish the Contractor a list of
items of work remaining to be performed or corrected on
those portions of the work that the PHA intends to take

possession of or use. However, failure of the Contracting
Officer to list any item of work shall not relieve the

Contractor of responsibility for complying with the terms of
the contract. The PHA’s possession or use shall not be

deemed an acceptance of any work under the contract.
(b) While the PHA has such possession or use, the

Contractor shall be relieved of the responsibility for (1) the
loss of or damage to the work resulting from the PHA’s

possession or use, notwithstanding the terms of the
clause entitled Permits and Codes herein; (2) all

maintenance costs on the areas occupied; and, (3)
furnishing heat, light, power, and water used in the areas

(a) In addition to any other warranties in this contract, the
Contractor warrants, except as provided in paragraph (j)
of this clause, that work performed under this contract
conforms to the contract requirements and is free of any
defect in equipment, material, or workmanship performed
by the Contractor or any subcontractor or supplier at any
tier. This warranty shall continue for a period of
(one year unless otherwise indicated) from the date of final
acceptance of the work. If the PHA takes possession of
any part of the work before final acceptance, this warranty
shall continue for a period of (one year unless otherwise
indicated) from the date that the PHA takes
possession.

(b) The Contractor shall remedy, at the Contractor’s
expense, any failure to conform, or any defect. In
addition, the Contractor shall remedy, at the Contractor’s
expense, any damage to PHA-owned or controlled real or
personal property when the damage is the result of—

(1) The Contractor’s failure to conform to contract require-
merits; or

(2) Any defects of equipment, material, workmanship or
design furnished by the Contractor.

(c) The Contractor shall restore any work damaged in
fulfilling the terms and conditions of this clause. The
Contractor’s warranty with respect to work repaired or
replaced will run for (one year unless otherwise indicated)
from the date of repair or replacement.

(d) The Contracting Officer shall notify the Contractor, in
writing, within a reasonable time after the discovery of

any failure, defect or damage.

(e) If the Contractor fails to remedy any failure, defect, or
damage within a reasonable time after receipt of notice,
the PHA shall have the right to replace, repair or
otherwise remedy the failure, defect, or damage at the
Contractor’s expense.

(f) With respect to all warranties, express or implied, from
subcontractors, manufacturers, or suppliers for work
performed and materials furnished under this contract,
the Contractor shall:

(1) Obtain all warranties that would be given in normal
commercial practice;

(2) Require all warranties to be executed in writing, for the
benefit of the PHA; and,

(3) Enforce all warranties for the benefit of the PHA.

(g) In the event the Contractor’s warranty under paragraph
(a) of this clause has expired, the PHA may bring suit at
its own expense to enforce a subcontractor’s,
manufacturer’s or supplier's warranty.
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(h) Unless a defect is caused by the negligence of the

()

(0

Contractor or subcontractor or supplier at any tier, the
Contractor shall not be liable for the repair of any defect of
material or design furnished by the PHA nor for the repair
of any damage that results from any defect in PHA
furnished material or design.

Notwithstanding any provisions herein to the contrary, the
establishment of the time periods in paragraphs (a) and
(c) above relate only to the specific obligation of the
Contractor to correct the work, and have no relationship
to the time within which its obligation to comply with the
contract may be sought to be enforced, nor to the time
within which proceedings may be commenced to
establish the Contractor’s liability with respect to its
obligation other than specifically to correct the work.

This warranty shall not limit the PHA'’s rights under the
Inspection and Acceptance of Construction clause of this
contract with respect to latent defects, gross mistakes or
fraud.

24. Prohibition Against Liens

The Contractor is prohibited from placing a lien on the

PHA's property. This prohibition shall apply to all
subcontractors at any tier and all materials suppliers.

Administrative Requirements

25. Contract Period

26.

this contract within 284 calendar days of the
effective date of the contract, or within the time schedule

established in the notice to proceed issued by the
Contracting Officer.

Order of Provisions

accordance with the terms and conditions of the

27.

In the event of a conflict between these General
Conditions and the Specifications, the General

Conditions shall prevail. In the event of a conflict between
the contract and any applicable state or local law or
regulation, the state or local law or regulation shall
prevail; provided that such state or local law or regulation

does not conflict with, or is less restrictive than applicable

federal law, regulation, or Executive Order. In the event of

such a conflict, applicable federal law, regulation, and
Executive Order shall prevail.

Payments

retain ten (10) percent of the amount of progress

(a)
(b)

(c)

The PHA shall pay the Contractor the price as provided in
this contract.

The PHA shall make progress payments approximately
every 30 days as the work proceeds, on estimates of

work accomplished which meets the standards of quality
established under the contract, as approved by the

Contracting Officer. The PHA may, subject to written

determination and approval of the Contracting Officer,
make more frequent payments to contractors which are

qualified small businesses.
Before the first progress payment under this contract, the

Contractor shall furnish, in such detail as requested by
the Contracting Officer, a breakdown of the total contract

price showing the amount included therein for each
principal category of the work, which shall substantiate
the payment amount requested in order to provide a

basis for determining progress payments. The breakdown
shall be approved by the Contracting Officer and must be
acceptable to HUD. If the contract covers more than one
project, the Contractor shall furnish a separate

breakdown for each. The values and quantities employed
in making up this breakdown are for determining the
amount of progress payments and shall not be construed
as a basis for additions to or deductions from the contract

price. The Contractor shall prorate its overhead and profit
over the construction period of the contract.

(d) The Contractor shall submit, on forms provided by the

PHA, periodic estimates showing the value of the work
performed during each period based upon the approved

submitted not later than 45 days in advance of

the date set for payment and are subject to correction and
revision as required. The estimates must be approved by

the Contracting Officer with the concurrence of the
Architect prior to payment. If the contract covers more

than one project, the Contractor shall furnish a
separate progress payment estimate for each.

(e) Along with each request for progress payments and the
required estimates, the Contractor shall furnish the

following certification, or payment shall not be made: |
tr21etreby certify, to the best of my knowledge and belief,
at:

(1) The amounts requested are only for performance in

accordance with the specifications, terms, and
conditions of the contract;

(2) Payments to subcontractors and suppliers have been
made from previous payments received under the

contract, and timely payments will be made from the
proceeds of the payment covered by this certification,

in accordance with subcontract agreements; and,
(3) This request for progress payments does not include

any amounts which the prime contractor intends to
withhold or retain from a subcontractor or supplier in

subcontract.
Name:
Title:

Date:

(f) Except as otherwise provided in State law, the PHA shall

payments until completion and acceptance of all work
under the contract; except, that if upon completion of 50
percent of the work, the Contracting Officer, after
consulting with the Architect, determines that the

Contractor’s performance and progress are satisfactory,
the PHA may make the remaining payments in full for the

work subsequently completed. If the Contracting Officer

subsequently determines that the Contractor’s
performance and progress are unsatisfactory, the PHA

shall reinstate the ten (10) percent (or other percentage
as provided in State law) retainage until such time as the

Contracting Officer determines that performance and
progress are satisfactory.

(g) The Contracting Officer may authorize material delivered

on the site and preparatory work done to be taken into
consideration when computing progress payments.
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Material delivered to the Contractor at locations other than
the site may also be taken into consideration if the
Contractor furnishes satisfactory evidence that (1) it has
acquired title to such material; (2) the material is properly
stored in a bonded warehouse, storage yard, or similar
suitable place as may be approved by the Contracting
Officer; (3) the material is insured to cover its full value;
and (4) the material will be used to perform this contract.
Before any progress payment which includes delivered
material is made, the Contractor shall furnish such
documentation as the Contracting Officer may require to
assure the protection of the PHA's interest in such
materials. The Contractor shall remain responsible for
such stored material notwithstanding the transfer of title
to the PHA.

(h) All material and work covered by progress payments
made shall, at the time of payment become the sole
property of the PHA, but this shall not be construed as (1)
relieving the Contractor from the sole responsibility for all

material and work upon which payments have been made
or the restoration of any damaged work; or, (2) waiving the

right of the PHA to require the fulfillment of all of the terms

of the contract. In the event the work of the Contractor has

been damaged by other contractors or persons other than
employees of the PHA in the course of their employment,
the Contractor shall restore such damaged work without
cost to the PHA and to seek redress for its damage only
from those who directly

caused it.

(i) The PHA shall make the final payment due the Contractor
under this contract after (1) completion and final
acceptance of all work; and (2) presentation of release of
all claims against the PHA arising by virtue of this contract,
other than claims, in stated amounts, that the Contractor
has specifically excepted from the operation of the release.
Each such exception shall embrace no more than one
claim, the basis and scope of which shall be clearly
defined. The amounts for such excepted claims shall not

be included in the request for final payment. A release may
also be required of the assignee if the Contractor’s claim to

amounts payable under this contract

has been assigned.

Prior to making any payment, the Contracting Officer may
require the Contractor to furnish receipts or other

evidence of payment from all persons performing work
and supplying material to the Contractor, if the

Contracting Officer determines such evidence is
necessary to substantiate claimed costs.

(k) The PHA shall not; (1) determine or adjust any claims for
payment or disputes arising there under between the
Contractor and its subcontractors or material suppliers;
or, (2) withhold any moneys for the protection of the
subcontractors or material suppliers. The failure or
refusal of the PHA to withhold moneys from the
Contractor shall in nowise impair the obligations of any
surety or sureties under any bonds furnished under this
contract.

@

=

28. Contract Modifications

(a) Only the Contracting Officer has authority to modify any
term or condition of this contract. Any contract
modification shall be authorized in writing.

(b) The Contracting Officer may modify the contract
unilaterally (1) pursuant to a specific authorization stated
in a contract clause (e.g., Changes); or (2) for
administrative matters which do not change the rights or

responsibilities of the parties (e.g., change in the PHA
address). All other contract modifications shall be in the
form of supplemental agreements signed by the
Contractor and the Contracting Officer.

(c) When a proposed modification requires the approval of
HUD prior to its issuance (e.g., a change order that
exceeds the PHA’s approved threshold), such
modification shall not be effective until the required
approval is received by the PHA.

29. Changes

(a) The Contracting Officer may, at any time, without notice
to the sureties, by written order designated or indicated
to be a change order, make changes in the work within
the general scope of the contract including changes:

(1) In the specifications (including drawings and designs);

(2) In the method or manner of performance of the work;

(3) PHA-furnished facilities, equipment, materials,
services, or site; or,

(4) Directing the acceleration in the performance of the
work.

(b) Any other written order or oral order (which, as used in
this paragraph (b), includes direction, instruction,
interpretation, or determination) from the Contracting
Officer that causes a change shall be treated as a
change order under this clause; provided, that the
Contractor gives the Contracting Officer written notice
stating (1) the date, circumstances and source of the
order and (2) that the Contractor regards the order as a
change order.

(c) Except as provided in this clause, no order, statement or
conduct of the Contracting Officer shall be treated as a
change under this clause or entitle the Contractor to an
equitable adjustment.

(d) If any change under this clause causes an increase or
decrease in the Contractor’s cost of, or the time required
for the performance of any part of the work under this
contract, whether or not changed by any such order, the
Contracting Officer shall make an equitable adjustment
and modify the contract in writing. However, except for a
adjustment based on defective specifications, no proposal
for any change under paragraph (b) above shall be
allowed for any costs incurred more than 20 days (5 days

for oral orders) before the Contractor gives written notice
as required. In the case of defective specifications for

which the PHA is responsible, the equitable adjustment
shall include any increased cost reasonably incurred by
the Contractor in attempting to comply with

the defective specifications.

(e) The Contractor must assert its right to an adjustment
under this clause within 30 days after (1) receipt of a
written change order under paragraph (a) of this clause,
or (2) the furnishing of a written notice under paragraph
(b) of this clause, by submitting a written statement
describing the general nature and the amount of the
proposal. If the facts justify it, the Contracting Officer may

extend the period for submission. The proposal may be

included in the notice required under paragraph (b)
above. No proposal by the Contractor for an equitable

adjustment shall be allowed if asserted after final

payment under this contract.

(f) The Contractor’s written proposal for equitable
adjustment shall be submitted in the form of a lump sum
proposal supported with an itemized breakdown of all
increases and decreases in the contract in at least the
following details:
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1) Direct Costs. Materials (list individual items, the

quantity and unit cost of each, and the aggregate
cost); Transportation and delivery costs associated

with materials; Labor breakdowns by hours or unit
costs (identified with specific work to be performed);
Construction equipment exclusively necessary for the

change; Costs of preparation and/ or revision to shop
drawings resulting from the change; Worker’s

Compensation and Public Liability Insurance;
Employment taxes under FICA and FUTA; and, Bond
Costs when size of change warrants revision.

(2) Indirect Costs. Indirect costs may include overhead,
general and administrative expenses, and fringe
benefits not normally treated as direct costs.

3) Profit. The amount of profit shall be negotiated and
may vary according to the nature, extent, and
complexity of the work required by the change. The

allowability of the direct and indirect costs shall be
determined in accordance with the Contract Cost

Principles and Procedures for Commercial Firms in Part
31 of the Federal Acquisition Regulation (48 CFR 1-31),
as implemented by HUD Handbook 2210.18, in effect on
the date of this contract. The Contractor shall not be
allowed a profit on the profit received by any
subcontractor. Equitable adjustments for deleted work

shall include a credit for profit and may include a credit for
indirect costs. On proposals covering both increases and

decreases in the amount of the contract, the application of
indirect costs and profit shall be on the net-change in
direct costs for the Contractor or subcontractor
performing the work.

(g) The Contractor shall include in the proposal its request
for time extension (if any), and shall include sufficient

information and dates to demonstrate whether and to
what extent the change will delay the completion of the
contract in its entirety.

(h) The Contracting Officer shall act on proposals within 30
days after their receipt, or notify the Contractor of the
date when such action will be taken.

(i) Failure to reach an agreement on any proposal shall be a
dispute under the clause entitled Disputes herein.

Nothing in this clause, however, shall excuse the
Contractor from proceeding with the contract as changed.

(j) Except in an emergency endangering life or property, no
change shall be made by the Contractor without a prior
order from the Contracting Officer.

30. Suspension of Work

(a) The Contracting Officer may order the Contractor in
writing to suspend, delay, or interrupt all or any part of the
work of this contract for the period of time that the

Contracting Officer determines appropriate for the
convenience of the PHA.

(b) If the performance of all or any part of the work is, for an
unreasonable period of time, suspended, delayed, or
interrupted (1) by an act of the Contracting Officer in the
administration of this contract, or (2) by the Contracting
Officer’s failure to act within the time specified (or within a
reasonable time if not specified) in this contract an
adjustment shall be made for any increase in the cost of
performance of the contract (excluding profit) necessarily
caused by such unreasonable suspension, delay, or
interruption and the contract modified in writing
accordingly. However, no adjustment shall be made
under this clause for any suspension, delay, or

interruption to the extent that performance would have

been so suspended, delayed, or interrupted by any other

cause, including the fault or negligence of the Contractor
or for which any equitable adjustment is provided for or

excluded under any other provision of this contract.
(c) A claim under this clause shall not be allowed (1) for any
costs incurred more than 20 days before the Contractor

shall have notified the Contracting Officer in writing of
the act or failure to act involved (but this requirement

shall not apply as to a claim resulting from a suspension
order); and, (2) unless the claim, in an amount stated, is
asserted in writing as soon as practicable after the
termination of the suspension, delay, or interruption, but
not later than the date of final payment under the
contract.

31. Disputes

(a) “Claim,” as used in this clause, means a written demand
or written assertion by one of the contracting parties

seeking, as a matter of right, the payment of money in a
sum certain, the adjustment or interpretation of contract
terms, or other relief arising under or relating to the

contract. A claim arising under the contract, unlike a
claim relating to the contract, is a claim that can be

resolved under a contract clause that provides for the

relief sought by the claimant. A voucher, invoice, or other
routine request for payment that is not in dispute when

submitted is not a claim. The submission may be
converted to a claim by complying with the requirements
of this clause, if it is disputed either as to liability or
amount or is not acted upon in a reasonable time.

(b) Except for disputes arising under the clauses entitled
Labor Standards - Davis Bacon and Related Acts, herein,
all disputes arising under or relating to this contract,
including any claims for damages for the alleged breach
thereof which are not disposed of by agreement, shall be
resolved under this clause.

(c) All claims by the Contractor shall be made in writing and
submitted to the Contracting Officer for a written decision.

A claim by the PHA against the Contractor shall be
subject to a written decision by the Contracting Officer.

(d) The Contracting Officer shall, within 60 (unless otherwise
indicated) days after receipt of the request, decide the
claim or notify the Contractor of the date by which the
decision will be made.

(e) The Contracting Officer’s decision shall be final unless

the Contractor (1) appeals in writing to a higher level in
the PHA in accordance with the PHA'’s policy and

procedures, (2) refers the appeal to an independent
mediator or arbitrator, or (3) files suit in a court of
competent jurisdiction. Such appeal must be made within
(30 unless otherwise indicated) days after receipt of the
Contracting Officer’s decision.

(f) The Contractor shall proceed diligently with performance
of this contract, pending final resolution of any request for
relief, claim, appeal, or action arising under or relating to
the contract, and comply with any decision of the
Contracting Officer.

32. Default

(a) If the Contractor refuses or fails to prosecute the work, or
any separable part thereof, with the diligence that will
insure its completion within the time specified in this

contract, or any extension thereof, or fails to complete
said work within this time, the Contracting Officer may, by

written notice to the Contractor, terminate the right to
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proceed with the work (or separable part of the work) that

has been delayed. In this event, the PHA may take over
the work and complete it, by contract or otherwise, and
may take possession of and use any materials,
equipment, and plant on the work site necessary for

completing the work. The Contractor and its sureties shall

be liable for any damage to the PHA resulting from the

the specified time, whether or not the Contractor’s right to
proceed with the work is terminated. This liability includes

any increased costs incurred by the PHA in completing

the work.
(b) The Contractor’s right to proceed shall not be terminated

or the Contractor charged with damages under this
clause if—

(1) The delay in completing the work arises from

unforeseeable causes beyond the control and without
the fault or negligence of the Contractor. Examples of

such causes include (i) acts of God, or of the public

enemy, (ii) acts of the PHA or other governmental
entity in either its sovereign or contractual capacity,

(iii) acts of another contractor in the performance of a

contract with the PHA, (iv) fires, (v) floods, (vi)
epidemics, (vii) quarantine restrictions, (viii) strikes,

(ix) freight embargoes, (x) unusually severe weather,

or (xi) delays of subcontractors or suppliers at any tier
arising from unforeseeable causes beyond the control

and without the fault or negligence of both the
Contractor and the subcontractors or suppliers; and

(2) The Contractor, within days (10 days unless otherwise

indicated) from the beginning of such delay (unless
extended by the Contracting Officer) notifies the

Contracting Officer in writing of the causes of delay.

The Contracting Officer shall ascertain the facts and

the extent of the delay. If, in the judgment of the
Contracting Officer, the findings of fact warrant such

action, time for completing the work shall be extended
by written modification to the contract. The findings of

the Contracting Officer shall be reduced to a written

decision which shall be subject to the provisions of
the Disputes clause of this contract.

(c) If, after termination of the Contractor’s right to proceed, it
is determined that the Contractor was not in default, or
that the delay was excusable, the rights and obligations
of the parties will be the same as if the termination had
been for convenience of the PHA.

33. Liquidated Damages

(a) If the Contractor fails to complete the work within the time
specified in the contract, or any extension, as specified in

the clause entitled Default of this contract, the Contractor

shall pay to the PHA as liquidated damages, the sum of
$ _250.00 Contracting Officer insert amount] for
each day of delay. If different completion dates are

specified in the contract for separate parts or stages of the

work, the amount of liquidated damages shall be
assessed on those parts or stages which are delayed. To

the extent that the Contractor’s delay or nonperformance

is excused under another clause in this contract,
liquidated damages shall not be due the PHA. The
Contractor remains liable for damages caused other than
by delay.

(b) If the PHA terminates the Contractor’s right to proceed,
the resulting damage will consist of liquidated damages
until such reasonable time as may be required for final

completion of the work together with any increased costs
occasioned the PHA in completing the work.

(c) If the PHA does not terminate the Contractor’s right to

proceed, the resulting damage will consist of liquidated
damages until the work is completed or accepted.

34. Termination for
Convenience Contractor’s refusal or failure to complete the work within

(a) The Contracting Officer may terminate this contract in

whole, or in part, whenever the Contracting Officer
determines that such termination is in the best interest of

the PHA. Any such termination shall be effected by
delivery to the Contractor of a Notice of Termination

specifying the extent to which the performance of the
work under the contract is terminated, and the date upon

which such termination becomes effective.

(b) If the performance of the work is terminated, either in

whole or in part, the PHA shall be liable to the Contractor
for reasonable and proper costs resulting from such

termination upon the receipt by the PHA of a properly
presented claim setting out in detail: (1) the total cost of
the work performed to date of termination less the total
amount of contract payments made to the Contractor; (2)
the cost (including reasonable profit) of settling and
paying claims under subcontracts and material orders for

work performed and materials and supplies delivered to
the site, payment for which has not been made by the

PHA to the Contractor or by the Contractor to the
subcontractor or supplier; (3) the cost of preserving and

protecting the work already performed until the PHA or

assignee takes possession thereof or assumes
responsibility therefore; (4) the actual or estimated cost of

legal and accounting services reasonably necessary to
prepare and present the termination claim to the PHA;
and (5) an amount constituting a reasonable profit on the

value of the work performed by the Contractor.

(c) The Contracting Officer will act on the Contractor’s claim

within days (60 days unless otherwise indicated) of
receipt of the Contractor’s claim.

(d) Any disputes with regard to this clause are expressly

made subject to the provisions of the Disputes clause of
this contract.

35. Assignment of Contract

The Contractor shall not assign or transfer any interest in
this contract; except that claims for monies due or to
become due from the PHA under the contract may be
assigned to a bank, trust company, or other financial
institution. Such assignments of claims shall only be
made with the written concurrence of the Contracting
Officer. If the Contractor is a partnership, this contract
shall inure to the benefit of the surviving or remaining
member(s) of such partnership as approved by the
Contracting Officer.

36. Insurance

(a) Before commencing work, the Contractor and each

subcontractor shall furnish the PHA with certificates of
insurance showing the following insurance is in force and

will insure all operations under the Contract:
(1) Workers’ Compensation, in accordance with state or

Territorial Workers’ Compensation laws.

(2) Commercial General Liability with a combined single
limit for bodily injury and property damage of not less
than § _IMILLION [Contracting Officer insert amount]
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per occurrence to protect the Contractor and each
subcontractor against claims for bodily injury or death
and damage to the property of others. This shall cover

the use of all equipment, hoists, and vehicles
on the site(s) not covered by Automobile Liability

under (3) below. If the Contractor has a "claims made”
policy, then the following additional requirements
apply: the policy must provide a “retroactive date”
which must be on or before the
execution date of the Contract; and the extended
reporting period may not be less than five years
following the completion date of the Contract.

(3) Automobile Liability on owned and non -owned motor
vehicles used on the site(s) or in connection therewith

for a combined single limit for bodily injury and
property damage of not less than $ 1MILLION

(2) “Subcontractor” means any supplier, vendor, or firm
that furnishes supplies, materials, equipment, or
services to or for the Contractor or another
subcontractor.

(b) The Contractor shall not enter into any subcontract with
any subcontractor who has been temporarily denied
participation in a HUD program or who has been
suspended or debarred from participating in contracting
programs by any agency of the United States
Government or of the state in which the work under this
contract is to be performed.

(c) The Contractor shall be as fully responsible for the acts or
omissions of its subcontractors, and of persons either
directly or indirectly employed by them as for the acts or

omissions of persons directly employed by the
Contractor.

[Contracting Officer insert amount] per occurrence.
(b) Before commencing work, the Contractor shall furnish the
PHA with a certificate of insurance evidencing that

Builder’s Risk (fire and extended coverage) Insurance on
all work in place and/or materials stored at the building

site(s), including foundations and building equipment, is
in force. The Builder’s Risk Insurance shall be for the
benefit of the Contractor and the PHA as their interests

may appear and each shall be named in the policy or
policies as an insured. The Contractor in installing

equipment supplied by the PHA shall carry insurance on
such equipment from the time the Contractor takes
possession thereof until the Contract work is accepted by
the PHA. The Builder’'s Risk Insurance need not be
carried on excavations, piers, footings, or foundations
until such time as work on the superstructure is started. It
need not be carried on landscape work. Policies shall
furnish coverage at all times for the full cash value of all
completed construction, as well as materials in place
and/or stored at the site(s), whether or not partial
payment has been made by the PHA. The Contractor
may terminate this insurance on buildings as of the date
taken over for occupancy by the PHA. The Contractor is
not required to carry Builder’s Risk Insurance for
modernization work which does not involve structural
alterations or additions and where the PHA'’s existing fire
and extended coverage policy can be endorsed to
include such work.

(c) All insurance shall be carried with companies which are
financially responsible and admitted to do business in the
State in which the project is located. If any such
insurance is due to expire during the construction period,
the Contractor (including subcontractors, as applicable)
shall not permit the coverage to lapse and shall furnish
evidence of coverage to the Contracting Officer. All
certificates of insurance, as evidence of coverage, shall
provide that no coverage may be canceled or non-
renewed by the insurance company until at least 30 days
prior written notice has been given to the Contracting
Officer.

37. Subcontracts

(a) Definitions. As used in this contract -

(1) “Subcontract” means any contract, purchase order, or
other purchase agreement, including modifications and
change orders to the foregoing, entered into by a
subcontractor to furnish supplies, materials,
equipment, and services for the performance of the
prime contract or a subcontract.
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(d) The Contractor shall insert appropriate clauses in all
subcontracts to bind subcontractors to the terms and
conditions of this contract insofar as they are applicable

to the work of subcontractors.
(e) Nothing contained in this contract shall create any

contractual relationship between any subcontractor and
the PHA or between the subcontractor and HUD.

38. Subcontracting with Small and Minority Firms,
Women's Business Enterprise, and Labor Surplus

Area Firms

The Contractor shall take the following steps to ensure

that, whenever possible, subcontracts are awarded to
small business firms, minority firms, women’s business
enterprises, and labor surplus area firms:

(a) Placing qualified small and minority businesses and
women'’s business enterprises on solicitation lists;

(b) Ensuring that small and minority businesses and
women'’s business enterprises are solicited whenever they
are potential sources;

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

(d) Establishing delivery schedules, where the requirements
of the contract permit, which encourage participation by small
and minority businesses and women'’s business enterprises;
and

(e) Using the services and assistance of the U.S. Small
Business Administration, the Minority Business
Development Agency of the U.S. Department of

Commerce, and State and local governmental small
business agencies.

39. Equal Employment Opportunity
During the performance of this contract, the Contractor/
Seller agrees as follows:
(a) The Contractor/Seller shall not discriminate against any
employee or applicant for employment because of of race color,
religion, sex, sexual orientation, gender identity, disability, or
national origin.

(b) The Contractor/Seller shall take affirmative action to
ensure that applicants are employed, and that employees
are treated during employment without regard to their race,
color, religion, sex, sexual orientation, gender identity,
disability, or national origin. Such action shall
include, but not be limited to, (1) employment, (2) upgrading
demotion, (4) transfer, (5) recruitment or
recruitment advertising, (6) layoff or termination, (7)
rates of pay or other forms of compensation, and (8)
selection for training,including apprenticeship
form HUD-5370 (1/2014)




(c) The Contractor/Seller agrees to post in conspicuous places
available to employees and applicants for employment the notices
to be provided by the Contracting Officer setting forth the
provisions of this nondiscrimination clause.
(d) The Contractor/Seller shall, in all solicitations or
advertisements for employees placed by or on behalf of the
Contractor/Seller, state that all qualified applicants will receive
consideration for employment without regard to race, color,
religion, sex, or national origin.
(e) The Contractor/Seller shall send, to each labor union or
representative of workers with which it has a collective
bargaining agreement or other contract or understanding, the
notice to be provided by the Contracting Officer advising the
labor union or workers’ representative of the Contractor’s
commitments under this clause, and post copies of the notice
in conspicuous places available to employees and applicants
for employment.
(f) The Contractor/Seller shall comply with Executive Order
11246, as amended, and the rules, regulations, and orders of
the Secretary of Labor.
(g) The Contractor/Seller shall furnish all information and reports
required by Executive Order 11246, as amended, Section 503 of
the Rehabilitation Act of 1973, as amended, and by rules,
regulations, and orders of the Secretary of Labor, or pursuant
thereto. The Contractor/Seller shall permit
access to its books, records, and accounts by the
Secretary of Labor for purposes of investigation to
ascertain compliance with such rules, regulations, and
orders.
(h) In the event of a that the Contractor/Seller is in noncompliance
with the nondiscrimination clauses of this contract or with any of
such rules, regulations, or orders, this contract may be canceled,
terminated or suspended in whole or in part and the
contractor/seller may be declared ineligible for further
Government contracts in accordance with procedures authorized
in Executive Order 11246 of September 24, 1965, and such other
sanctions may be imposed and remedies invoked as provided in
Executive Order 11246 of September 24, 1965, or by rule,
regulation, or order of the Secretary of Labor, or as otherwise
provided by law.

(i) The contractor/seller will include the provisions of
paragraphs (a) through (h) in every subcontract or purchase
order unless exempted by rules, regulations, or orders of the
Secretary of Labor issued pursuant to section 204 of Executive
Order 11246 of September 24, 1965, so that such provisions
will be binding upon each sub[contractor/seller] or vendor. The
[contractor/seller] will take such action with respect to any
subcontract or purchase order as may be directed by the
Secretary of Labor as a means of enforcing such provisions in
cluding sanctions for noncompliance: Provided, however, that
in the event the [contractor/seller] becomes involved in, or is
threatened with, litigation with a subcontractor or vendor as a
result of such direction, the [contractor/seller] may request the
United States to enter into such litigation to protect the
interests of the United States.

(j) Compliance with the requirements of this clause shall be
to the maximum extent consistent with, but not in
derogation of, compliance with section 7(b) of the Indian
Self-Determination and Education Assistance Act and the
Indian Preference clause of this contract.

40. Employment, Training, and Contracting
Opportunities for Low-Income Persons, Section 3 of the
Housing and Urban Development Act of 1968.

(a) The work to be performed under this contract is subject to
the requirements of Section 3 of the Housing and Urban
Development Act of 1968, as amended, 12 U.S.C. 1701u (section
3). The purpose of section 3 is to ensure that employment and
other economic opportunities generated by HUD assistance or
HUD-assisted projects covered by Section 3, shall, to the greatest
extent feasible, be directed to low- and very low-income persons,
particularly persons who are recipients of HUD assistance for
housing.
(b) The parties to this contract agree to comply with HUD's
regulations in 24 CFR Part 75, which implement Section 3. As
evidenced by their execution of this contract, the parties to this
contract certify that they are under no contractual or other
impediment that would prevent them from complying with the
Part 75 regulations.
(c) The contractor agrees to send to each labor organization
or representative of workers with which the contractor has a
collective bargaining agreement or other understanding, if any,
a notice advising the labor organization or workers'
representative of the contractor's commitments under this
section 3 clause and will post copies of the notice in
conspicuous places at the work site where both employees and
applicants for training and employment positions can see the
notice. The notice shall describe the Section 3 prioritization
requirements and shall state the minimum percentages of labor
hour requirements established in the Benchmark Notice (FR-
6085-N-04).
(d) The contractor agrees to include this section 3 clause in
every subcontract subject to compliance with regulations in 24
CFR Part 75, and agrees to take appropriate action, as
provided in an applicable provision of the subcontract or in this
section 3 clause, upon a finding that the subcontractor is in
violation of the regulations in 24 CFR Part 75. The contractor
will not subcontract with any subcontractor where the
contractor has notice or knowledge that the subcontractor has
been found in violation of the regulations in 24 CFR Part 75.
(e) Noncompliance with HUD's regulations in 24 CFR Part 75
may result in sanctions, termination of this contract for default,
and debarment or suspension from future HUD assisted
contracts.
(f)  Contracts, subcontracts, grants, or subgrants subject to
Section 7(b) of the Indian Self-Determination and Education
Assistance Act (25 U.S.C. 5307(b)) or subject to tribal
preference requirements as authorized under 101(k) of the
Native American Housing Assistance and Self-Determination
Act (25 U.S.C. 4111(k)) must provide preferences in
employment, training, and business opportunities to Indians and
Indian organizations, and are therefore not subject to the
requirements of 24 CFR Part 75.
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41.

42.

43.

(a

=

(b

-

44.

45.

Interest of Members of Congress

No member of or delegate to the Congress of the United

States of America shall be admitted to any share or part of

this contract or to any benefit that may arise therefrom.

Interest of Members, Officers, or Employees and
Former Members, Officers, or Employees

No member, officer, or employee of the PHA, no member
of the governing body of the locality in which the project
is situated, no member of the governing body of the
locality in which the PHA was activated, and no other
public official of such locality or localities who exercises

any functions or responsibilities with respect to the
project, shall, during his or her tenure, or for one year
thereafter, have any interest, direct or indirect, in this

contract or the proceeds thereof.

Limitations on Payments made to Influence Certain
Federal Financial Transactions

The Contractor agrees to comply with Section 1352 of
Title 31, United States Code which prohibits the use of
Acts Federal appropriated funds to pay any person for
influencing or attempting to influence an officer or
employee of any agency, a Member of Congress, and
officer or employee of Congress, or an employee of a
Member of Congress in connection with any of the
following covered Federal actions: the awarding of any
Federal contract; the making of any Federal grant; the
making of any Federal loan; the entering into of any
cooperative agreement; or the modification of any
Federal contract, grant, loan, or cooperative agreement.
The Contractor further agrees to comply with the
requirement of the Act to furnish a disclosure (OMB
Standard Form LLL, Disclosure of Lobbying Activities) if
any funds other than Federal appropriated funds
(including profit or fee received under a covered Federal
transaction) 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 a Federal
contract, grant, loan, or cooperative agreement.

Royalties and Patents

The Contractor shall pay all royalties and license fees. It
shall defend all suits or claims for infringement of any
patent rights and shall save the PHA harmless from loss
on account thereof; except that the PHA shall be
responsible for all such loss when a particular design,
process or the product of a particular manufacturer or
manufacturers is specified and the Contractor has no
reason to believe that the specified design, process, or
product is an infringement. If, however, the Contractor
has reason to believe that any design, process or product

specified is an infringement of a patent, the Contractor
shall promptly notify the Contracting Officer. Failure to
give such notice shall make the Contractor responsible
for resultant loss.

Examination and Retention of Contractor's Records

(a) The PHA, HUD, or Comptroller General of the United

States, or any of their duly authorized representatives
shall, until 3 years after final payment under this contract,

have access to and the right to examine any of the
Contractor’s directly pertinent books, documents, papers,

or other records involving transactions related to this

contract for the purpose of making audit, examination,
excerpts, and transcriptions.

(b) The Contractor agrees to include in first-tier subcontracts

under this contract a clause substantially the same as
paragraph (a) above. “Subcontract,” as used in this

clause, excludes purchase orders not exceeding
$10,000.

(c) The periods of access and examination in paragraphs (a)

and (b) above for records relating to (1) appeals under the
Disputes clause of this contract, (2) litigation or settlement
of claims arising from the performance of this contract, or
(3) costs and expenses of this contract to which the PHA,

HUD, or Comptroller General or any of their duly
authorized representatives has taken exception shall
continue until disposition of such appeals, litigation,

claims, or exceptions.

46. Labor Standards - Davis-Bacon and Related

If the total amount of this contract exceeds $2,000, the
Federal labor standards set forth in the clause below shall
apply to the development or construction work to be
performed under the contract.

(a) Minimum Wages.

(1) All laborers and mechanics employed under this
contract in the development or construction of the
project(s) involved 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 29 CFR
5.5(a)(1)(iv); 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 regular 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 in the wage
determination for the classification of work actually
performed, without regard to skill, except as provided in
29 CFR 5.5(a)(4). Laborers or mechanics performing
work in more than one classification may be
compensated at the rate specified for each classification
for the time actually worked therein; provided, that the
employer’s payroll records accurately set forth the time
spent in each classification in which work is performed. The
wage determination (including any additional classification
and wage rates conformed under 29 CFR 5.5(a)(1)(ii) and
the Davis-Bacon poster (WH-1321) shall
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(i)

(iii)

(iv)

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.

(2) (i) 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. HUD shall approve an
additional classification and wage rate and fringe
benefits therefor only when all the following criteria
have been met: (A) The work to be performed by
the classification requested is not performed by a
classification in the wage determination; and (B)
The classification is utilized in the area by the
construction industry; and (C) The proposed wage
rate, including any bona fide fringe benefits, bears
a reasonable relationship to the wage rates
contained in the wage
determination.

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

In the event the Contractor, the laborers or
mechanics to be employed in the classification or
their representatives, and HUD or its designee do
not agree on the proposed classification and wage
rate (including the amount designated for fringe
benefits, where appropriate), HUD or its designee
shall refer the questions, including the views of all

interested parties and the recommendation of HUD

or its designee, to the Administrator of the Wage
and Hour Division for determination. The

Administrator, or an authorized representative, will

issue a determination within 30 days of receipt and
so advise HUD or its designee or will notify HUD or

its designee within the 30-day period that

additional time is necessary.
The wage rate (including fringe benefits where

appropriate) determined pursuant to
subparagraphs (a)(2)(ii) or (iii) of this clause shall
be paid to all workers performing work in the
classification under this contract from the first day

on which work is performed in classification.
(3) 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.

(4) 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.

(b) Withholding of funds. HUD or its designee shall, upon its

own action or upon written request of an authorized
representative of the Department of Labor, withhold or
cause to be withheld from 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 in the construction or development
of the project, all or part of the wages required by the
contract, HUD or its designee may, after written notice to
the Contractor, 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.
HUD or its designee may, after written notice to the
Contractor, disburse such amounts withheld for and on
account of the Contractor or subcontractor to the

respective employees to whom they are due.

(c) Payrolls and basic records.

(1) 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 in

the construction or development of the project. 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 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.
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(2) (i) The Contractor shall submit weekly for each week
in which any contract work is performed a copy of
all payrolls to the Contracting Officer for
transmission to HUD or its designee. The payrolls
submitted shall set out accurately and completely
all of the information required to be maintained
under subparagraph (c)(1) of this clause. This
information may be submitted in any form desired.
Optional Form WH-347 (Federal Stock Number
029-005-00014-1) is available for this purpose and
may be purchased from the Superintendent of
Documents, U.S. Government Printing Office,
Washington, D.C. 20402. The Contractor is
responsible for the submission of copies of
payrolls by all subcontractors. (Approved by the
Office of Management and Budget under OMB
Control Number 1214-0149.)

(if) 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:

That the payroll for the payroll period contains
the information required to be maintained
under paragraph (c) (1) of this clause and that
such information is correct and complete;
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 29
CFR Part 3; and

That each laborer or mechanic has been paid
not less than the applicable wage rates and
fringe benefits or cash equivalents for the
classification of work performed, as specified
in the applicable wage determination
incorporated into the contract.

(iii) The weekly submission of a properly executed
certification set forth on the reverse side of

Optional Form WH-347 shall satisfy the
requirements for submission of the “Statement of

(A)

(B)

(©)

Compliance” required by subparagraph (c)(2)(ii) of

this clause.
(iv) 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 3729 of Title 31 of the United

States Code.

(3) The Contractor or subcontractor shall make the
records required under subparagraph (c)(1) available
for inspection, copying, or transcription by authorized
representatives of HUD or its designee, the
Contracting Officer, 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, HUD or
its designee may, after written notice to the
Contractor, 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.

(d) (1) 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 and Training, Employer and
Labor Services (OATELS), or with a State
Apprenticeship Agency recognized by OATELS, 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 OATELS or a State Apprenticeship Agency (where
appropriate) to be eligible for probationary
employment as an apprentice. The allowable ratio of
apprentices to journeymen on the job site in any craft
classification shall not be greater than the ratio
permitted to the Contractor as to the entire work force
under the registered program. Any worker listed on a
payroll at an apprentice wage rate, who is not
registered or otherwise employed as stated in this
paragraph, 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
journeyman 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 of the Wage and Hour Division
determines that a different practice prevails for the
applicable apprentice classification, fringes shall be
paid in accordance with that determination. In the
event OATELS, or a State Apprenticeship Agency
recognized by OATELS, 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.

(2) 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
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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 in the wage

(2) No part of this contract shall be subcontracted to any
person or firm ineligible for award of a United States

Government contract by virtue of section 3(a) of the
Davis-Bacon Act or 29 CFR 5.12(a)(1).

(3) The penalty for making false statements is prescribed
in the U. S. Criminal Code, 18 U.S.C. 1001.

(j) Contract Work Hours and Safety Standards Act. As used

in this paragraph, the terms “laborers” and “mechanics”
include watchmen and guards.
(1) Overtime requirements. No contractor or

determination unless the Administrator of the Wage
and Hour Division determines that there is an
apprenticeship program associated with the
corresponding journeyman wage rate in 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 in 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 in 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.

(3) Equal employment opportunity. The utilization of
apprentices, trainees, and journeymen under this
clause shall be in conformity with the equal
employment opportunity requirements of Executive
Order 11246, as amended, and 29 CFR Part 30.

(e) Compliance with Copeland Act requirements. The
Contractor shall comply with the requirements of 29 CFR
Part 3, which are hereby incorporated by reference in this
contract.

(f) Contract termination; debarment. A breach of this contract
clause may be grounds for termination of the contract and
for debarment as a Contractor and a subcontractor as
provided in 29 CFR 5.12.

(g) 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.

(h) Disputes concerning labor standards. Disputes arising out
of the labor standards provisions of this clause 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 the PHA, HUD, the U.S.
Department of Labor, or the employees or their

subcontractor contracting for any part of the contract
work which may require or involve the employment of
laborers or mechanics, including watchmen and
guards, shall require or permit any such laborer or
mechanic in any workweek in which the individual is

employed on such work to work in excess of 40 hours
in such workweek unless such laborer or mechanic

receives compensation at a rate not less than one and
one-half times the basic rate of pay for all hours

worked in excess of 40 hours in such workweek.

(2) Violation; liability for unpaid wages; liquidated

damages. In the event of any violation of the
provisions set forth in subparagraph (j)(1) of this
clause, the Contractor and any subcontractor
responsible therefor 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 provisions
set forth in subparagraph (j)(1) of this clause, in the
sum of $27 for each calendar day on which such
individual was required or permitted to work in excess
of the standard workweek of 40 hours without

payment of the overtime wages required by

provisions set forth in subparagraph (j)(1) of this
clause. DOL posts current fines at: https://www.dol.gov/whd/
govcontracts/cwhssa.htm#cmp

(3) Withholding for unpaid wages and liquidated

damages. HUD or its designee shall upon its own
action or upon written request of an authorized
representative of the Department of Labor withhold or
cause to be withheld, from any moneys payable on
account of work performed by the Contractor or
subcontractor under any such contract or any 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 provisions

set forth in subparagraph (j)(2) of this clause.

(k) Subcontracts. The Contractor or subcontractor shall insert

Previous editions are obsolete

representatives.
Certification of eligibility.
(1) 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 contracts by

the United States Government by virtue of section
3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

Replaces form HUD-5370-A

Page 18 of 19

in any subcontracts all the provisions contained in this
clause, and such other clauses as HUD or its designee

may by appropriate instructions require, and also a

clause requiring the subcontractors to include these
provisions in any lower tier subcontracts. The prime

Contractor shall be responsible for the compliance by any

subcontractor or lower tier subcontractor with all these
provisions.

form HUD-5370 (1/2014)



47. Non-Federal Prevailing Wage Rates

(a) Any prevailing wage rate (including basic hourly rate and
any fringe benefits), determined under State or tribal law
to be prevailing, with respect to any employee in any
trade or position employed under the contract, is
inapplicable to the contract and shall not be enforced
against the Contractor or any subcontractor, with respect
to employees engaged under the contract whenever
such non-Federal prevailing wage rate exceeds:
(1) The applicable wage rate determined by the Secretary
of Labor pursuant to the Davis-Bacon Act (40 U.S.C.

3141 et seq.) to be prevailing in the locality with
respect to such trade;

(b) An applicable apprentice wage rate based thereon
specified in an apprenticeship program registered with

the U.S. Department of Labor (DOL) or a DOL-

recognized State Apprenticeship Agency; or

(c) An applicable trainee wage rate based thereon specified
in a DOL-certified trainee program.

48. Procurement of Recovered Materials.

(a) In accordance with Section 6002 of the Solid Waste
Disposal Act, as amended by the Resource Conservation
and Recovery Act, the Contractor shall procure items
designated in guidelines of the Environmental Protection
Agency (EPA) at 40 CFR Part 247 that contain the highest
percentage of recovered materials practicable, consistent
with maintaining a satisfactory level of competition. The
Contractor shall procure items designated in the EPA
guidelines that contain the highest percentage of
recovered materials practicable unless the Contractor
determines that such items: (1) are not reasonably
available in a reasonable period of time; (2) fail to meet
reasonable performance standards, which shall be
determined on the basis of the guidelines of the National
Institute of Standards and Technology, if applicable to the
item; or (3) are only available at an
unreasonable price.
() Paragraph (a) of this clause shall apply to items
purchased under this contract where: (1) the
Contractor purchases in excess of $10,000 of the item
under this contract; or (2) during the preceding
Federal fiscal year, the Contractor: (i) purchased any
amount of the items for use under a contract that was
funded with Federal appropriations and was with a
Federal agency or a State agency or agency of a
political subdivision of a State; and (ii) purchased a
total of in excess of $10,000 of the item both under
and outside that contract.

Previous editions are obsolete Page 19 of 19
Replaces form HUD-5370-A
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WHACP

Family Recreational Area at Northview Heights, AMP-09

HACP Contract No. 600-11-26 Rebid

SUPPLEMENTAL GENERAL CONDITIONS

SUPPLEMENTAL GENERAL CONDITIONS

To the extent that there is a conflict between the terms of the General Conditions and the terms of the Supplemental
General Conditions, the terms of the Supplemental General Conditions shall govern to the extent of such conflict.

If HUD 5370 applies:
Section 31(e) of the General Conditions shall be deleted in its entirety and replaced by the following:

31(e). Forum. The Contracting Officer’s decision shall be final unless, within thirty (30) days of receipt of the
Contracting Officer’s decision, the Contractor files suit in a court of competent jurisdiction.

If HUD 5370-EZ applies:
Section 3(d) of the General Conditions shall be deleted in its entirety and replaced by the following:

31(d). Forum. The Contracting Officer’s decision shall be final unless, within thirty (30) days of receipt of the
Contracting Officer’s decision, the Contractor files suit in a court of competent jurisdiction.

If HUD 5370-C applies:
Section 1 Item 7(d) of the General Conditions shall be deleted in its entirety and replaced by the following:

Section 1 Item 7(d). Forum. The Contracting Officer’s decision shall be final unless, within thirty (30) days of
receipt of the Contracting Officer’s decision, the Contractor files suit in a court of competent jurisdiction.

HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Date: Signature:

Contracting Officer

Vendor Name(Insert vendor company name above)

Date: Signature:

Title:




THE HOUSING AUTHORITY OF THE CITY OF PITTSBURGH

Family Recreational Area at Northview Heights, AMP-09

HACP Contract No. 600-11-26 Rebid

WAGE DETERMINATION SCHEDULE

The construction covered by this contract is subject to the requirements of Clause 46 Labor Standards -
Davis-Bacon and Related Acts of the General Conditions of the Contract for Construction. In accordance with 46 (a)(1) the
wage determination of the Secretary of Labor is attached.

Wage Determination
00830-1
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"General Decision Number: PA20260002 07/30/2026

State: Pennsylvania

Construction Types: Heavy and Highway

Counties: Pennsylvania Counties of
Allegheny, Armstrong, Beaver, Bedford,
Blair, Butler, Cambria, Cameron, Centre,
Clarion, Clearfield, Clinton, Crawford,
Elk, Erie, Fayette, Forest, Franklin,
Fulton, Greene, Huntingdon, Indiana,
Jefferson, Lawrence, McKean, Mercer,
Mifflin, Potter, Somerset, Venango,
Warren, Washington and Westmoreland

Excluding Sewer Grouting Projects and Excluding Sewage and Water Treatment Plant Projects

Modification Number Publication Date
3 01/30/2026
4 05/18/2026
5 07/30/2026

BOIL@@13-005 01/01/2025

Rates
BOILERMAKER (CENTRE, FRANKLIN, POTTER, CLINTON,
FULTON, HUNTINDON AND MIFFLIN COUNTIES)......c000v.. $ 55.00
BOILO154-004 01/01/2025
Rates
BOILERMAKER (ALLEGHENY, ARMSTRONG, BEAVER, BEDFORD,
BLAIR, BUTLER, CAMBRIA, CAMERON, CLARION,
CLEARFIELD, CRAWFORD, ELK, FAYETTE, FOREST, GREENE,
INDIANA, JEFFERSON, LAWRENCE, MCKEAN, MERCER,
SOMERSET, VENANGO, WARREN, WASHINGTON AND
WESTMORELAND COUNTIES) .. eerrerrononnnonnnnnas $ 48.28
BOILO744-003 07/01/2008
Rates
BOILERMAKER (ERIE COUNTY) e i vivvenennnoeeennennnnnns $ 35.34
BRPAOOO5-033 05/01/2022
Rates
BRICKLAYER, STONEMASON (MIFFLIN COUNTY)........c.... $ 32.66
BRPAPOO5-046 05/03/2020
Rates
BRICKLAYER, STONEMASON (FRANKLIN COUNTY).......evu.. $ 33.99

BRPAQ0O5-071 05/03/2020

https://sam.gov/wage-determination/PA20260002/5

Fringes

35.48

Fringes

33.17

Fringes
18.48

Fringes
21.58

Fringes
16.87

17M7
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Rates
BRICKLAYER (CLINTON COUNTY) e evvvennnoeeenennaannns $ 34.17
BRPAGOO9-004 12/01/2022
Rates
BRICKLAYER, STONEMASON & MARBLE SETTER (BEDFORD,
BLAIR,CAMBRIA, CENTRE COUNTY (HALFMOON, HOUSTON,
PATTON, RUSH,TAYLOR AND WORTH TOWNSHIPS),FULTON,
HUNTINGDON, AND SOMERSET COUNTIES)......eeeeeeeeeennn $ 34.14
BRPA©OOO9-006 12/01/2022
Rates

BRICKLAYER, STONEMASON (CLEARFIELD, FOREST,

JEFFERSON, VENANGO, AND CLARION (EXCEPT BRADY,

MADISON, PERRY, PORTER, REDBANK, AND TOBY

TOWNSHIPS) COUNTIES) ..t tintnnninnennennneenennnnnn $ 34.14
MARBLE MASON (CLEARFIELD, FOREST, JEFFERSON,

VENANGO, AND CLARION (EXCEPT BRADY, MADISON, PERRY,

PORTER, REDBANK, AND TOBY TOWNSHIPS) COUNTIES)...... $ 34.14

Rates
BRICKLAYER (BEAVER COUNTY) . vvvvvvennneeeennanaannns $ 35.28
BRPAGOO9-025 12/01/2022

Rates

BRICKLAYER (BUTLER, LAWRENCE, AND MERCER COUNTIES)..$ 34.73

BRPAQOO9-032 06/01/2017

Rates
BRICKLAYER (FAYETTE (JEFFERSON & WASHINGTON TWPS),
GREENE (EXCEPT CUMBERLAND, DUNKIRK, GREENE,
MONONGAHELIA TWPS), INDIANA, AND WESTMORELAND
(ROSTRAVER TWP) COUNTIES) .. ervvunerennnesonnnnnnns $ 31.00
BRPAQ0O9-033 12/01/2022
Rates
BRICKLAYER (ARMSTRONG, CLARION (BRADY, MADISON,
PERRY, TOBE, PORTER, REDBANK TWPS), FAYETTE (EXCEPT
JEFFERSON & WASHINGTON TWPS), GREENE (CUMBERLAND,
DUNKIRK, GREENE, MONONGAHELIA TWPS), INDIANA, AND
WESTMORELAND (EXCEPT ROSTRAVE TWP) COUNTIES)........ $ 36.55
BRPAGOO9-034 11/01/2019
Rates
BRICKLAYER (ERIE COUNTY) i vetinvnerennneoononnnannns $ 28.64
BRPAQOO9-058 06/01/2020
Rates
BRICKLAYER (ALLEGHENY, WASHINGTON (CROSS CREEK,
HANOVER, JEFFERSON, MT PLEASANT, NOTTINGHAM,
PETERS, ROBINSON, SMITH, UNION TWPS) COUNTIES)...... $ 34.05
BRPAQQO9-059 12/01/2022
Rates

BRICKLAYER (CAMERON, ELK, MCKEAN, POTTER AND

https://sam.gov/wage-determination/PA20260002/5

Fringes
17.20

Fringes

22.00

Fringes

22.77

22.77

Fringes
24.49

Fringes
24.14

Fringes

20.66

Fringes

24.46

Fringes
21.86

Fringes

22.81

Fringes

2117
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WARREN COUNTIES) .. it iiitinnnnnennennneenennnnnn $ 31.62 22.81

CARPO274-001 01/01/2026

Rates Fringes

PILEDRIVERMAN (PILEDRIVERMAN (WELDER))...eveeivennnn $ 44.63 23.42

PILEDRIVERMAN (PILEDRIVERMAN) . ...t ivvuuerononnnnnnns $ 43.13 23.42
CARPO274-002 01/01/2026

Rates Fringes

N $ 64.70 23.42

TENDER .« i ittt ittt ittt eeeenensenenncosensnnenns $ 43.13 23.42
CARPO443-004 06/01/2024

Rates Fringes

I I 8 N $ 43.00 23.44
CARP2274-001 01/01/2026

Rates Fringes

CARPENTERS (ALLEGHENY, ARMSTRONG, BEAVER, BUTLER,

ERIE, FAYETTE, GREENE, LAWRENCE, MERCER,

WASHINGTON, AND WESTMORELAND COUNTIES)....uvveeuvnnn. $ 42.60 22.84
CARPENTERS (BEDFORD, BLAIR, CAMBRIA, CAMERON,

CENTRE, CLARION, CLINTON, CLEARFIELD, CRAWFORD,

ELK, FOREST, FRANKLIN, FULTON, HUNTINGDON, INDIANA,

JEFFERSON, MCKEAN, MIFFLIN, POTTER, SOMERSET,

VENANGO, AND WARREN COUNTIES)......eevveeeennnnnnnns $ 42.35 22.84
CARPENTERS (WELDERS) (ALLEGHENY, ARMSTRONG, BEAVER,

BUTLER, ERIE, FAYETTE, GREENE, LAWRENCE, MERCER,

WASHINGTON, AND WESTMORELAND COUNTIES)....uveeennnn. $ 44.10 22.84
CARPENTERS (WELDERS) (BEDFORD, BLAIR, CAMBRIA,

CAMERON, CENTRE, CLARION, CLINTON, CLEARFIELD,

CRAWFORD, ELK, FOREST, FRANKLIN, FULTON,

HUNTINGDON, INDIANA, JEFFERSON, MCKEAN, MIFFLIN,

POTTER, SOMERSET, VENANGO, AND WARREN COUNTIES)..... $ 43.85 22.84

ELECO0O5-006 12/26/2025

Rates Fringes
ELECTRICIAN (ALLEGHENY, ARMSTRONG, BEDFORD, BLAIR,
BUTLER CAMBRIA, CAMERON, CENTRE (REMAINDER),
CLARION, CLEARFIELD, ELK, FAYETTE, FULTON, GREENE,
HUNTINGDON, INDIANA, JEFFERSON, MCKEAN, SOMERSET,
VENANGO, WASHINGTON, AND WESTMORELAND COUNTIES)..... $ 49.11 36.79
ELECO056-004 06/01/2025
Rates Fringes
ELECTRICIAN (ERIE, FOREST AND WARREN COUNTIES)...... $ 43.25 26.56
ELECO126-005 06/03/2024
Rates Fringes

LINE CONSTRUCTION: CABLE SPLICER (ALLEGHENY,

ARMSTRONG, BEAVER, BEDFORD, BLAIR, CAMBRIA, CENTRE,

CLARION, CLEARFIELD, FAYETTE, FULTON, GREENE,

HUNTINGDON, INDIANA, JEFFERSON, SOMERSET,

WASHINGTON AND WESTMORELAND) .....cvvetiinueennnnennn $ 54.38 30.13
LINE CONSTRUCTION: GROUNDMAN (ALLEGHENY, ARMSTRONG,

BEAVER, BEDFORD, BLAIR, CAMBRIA, CENTRE, CLARION,

CLEARFIELD, FAYETTE, FULTON, GREENE, HUNTINGDON,

INDIANA, JEFFERSON, SOMERSET, WASHINGTON AND

https://sam.gov/wage-determination/PA20260002/5 3117
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WESTMORELAND) « + v e v ettt e eeeee e eeneeeennnneeennns
LINE CONSTRUCTION: LINEMAN (ALLEGHENY, ARMSTRONG,
BEAVER, BEDFORD, BLAIR, CAMBRIA, CENTRE, CLARION,
CLEARFIELD, FAYETTE, FULTON, GREENE, HUNTINGDON,
INDIANA, JEFFERSON, SOMERSET, WASHINGTON AND
WESTMORELAND) « « « e v e ettt eeeeee e emeeeeenineeeennns
LINE CONSTRUCTION: TRUCK DRIVER (ALLEGHENY,
ARMSTRONG, BEAVER, BEDFORD, BLAIR, CAMBRIA, CENTRE,
CLARION, CLEARFIELD, FAYETTE, FULTON, GREENE,
HUNTINGDON, INDIANA, JEFFERSON, SOMERSET,

WASHINGTON AND WESTMORELAND) ... vvuuvvvevnnnnneennnns
LINE CONSTRUCTION: WINCH TRUCK OPERATOR (ALLEGHENY,
ARMSTRONG, BEAVER, BEDFORD, BLAIR, CAMBRIA, CENTRE,
CLARION, CLEARFIELD, FAYETTE, FULTON, GREENE,
HUNTINGDON, INDIANA, JEFFERSON, SOMERSET,

WASHINGTON AND WESTMORELAND) .« @ vvvvvvvvvnneennneenns.

ELEC0126-007 06/03/2024

LINE CONSTRUCTION: CABLE SPLICER (FRANKLIN AND
MIFFLIN COUNTIES) .t iiitiniennnenneennenncnnnnnn
LINE CONSTRUCTION: GROUNDMAN (FRANKLIN AND MIFFLIN
COUNTIES ) ettt tieteieiniienennaenncenesnneenennannns
LINE CONSTRUCTION: LINEMAN (FRANKLIN AND MIFFLIN
COUNTIES ) ettt iiet it iinienenneeeneenesnneenennannns
LINE CONSTRUCTION: TRUCK DRIVER (FRANKLIN AND
MIFFLIN COUNTIES) ..t tviinetnneennnnnennnnneeennesns
LINE CONSTRUCTION: WINCH TRUCK OPERATOR (FRANKLIN
AND MIFFLIN COUNTIES) .. utiieinnennennennnennennnnnn

ELECO712-003 12/29/2025

ELECTRICIAN (CRAWFORD, BEAVER, LAWRENCE AND MERCER
COUNTIES ) ettt itettie it ienenneenneenesnncnnennannns

ELEC0812-011 06/01/2025

ELECTRICIAN (CENTRE COUNTY (BURNSIDE, CURTIN,
LIBERTY, HOWARD, MARION, WALKER, MILES, HAINES
TOWNSHIPS) ) e vttt eeeee et eeeee et eeneeeeennneeeennns

ELEC1319-004 09/01/2025

LINE CONSTRUCTION: EQUIPMENT OPERATOR (BUTLER,
CAMERON, CLINTON, CRAWFORD, ELK, ERIE, FOREST,
LAWRENCE, MCKEAN, MERCER, VENANGO, WARREN AND

https://sam.gov/wage-determination/PA20260002/5

$ 35.35

Rates

Rates

22.68

30.13

23.61

24.54

Fringes
29.72
22.43
29.72
23.34

24.25

Fringes
27.42

Fringes

29.77

Fringes
26.51

Fringes
26.54

Fringes

26.51

Fringes

417
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POTTER COUNTIES) s vt v tvennneeeeennneeeennnneeeennnns. $ 68.06 31.43
LINE CONSTRUCTION: GROUNDMEN (BUTLER, CAMERON,

CLINTON, CRAWFORD, ELK, ERIE, FOREST, LAWRENCE,

MCKEAN, MERCER, VENANGO, WARREN AND POTTER

COUNTIES) & v vttt ettt et eeeteee et eaie e aneeeennns $ 42.20 16.02
LINE CONSTRUCTION: LINEMEN (BUTLER, CAMERON,

CLINTON, CRAWFORD, ELK, ERIE, FOREST, LAWRENCE,

MCKEAN, MERCER, VENANGO, WARREN AND POTTER

COUNTIES) v vt et teeee e eenee e eeaeeeennnneeeennns $ 68.06 31.43
LINE CONSTRUCTION: TRUCK DRIVER (BUTLER, CAMERON,

CLINTON, CRAWFORD, ELK, ERIE, FOREST, LAWRENCE,

MCKEAN, MERCER, VENANGO, WARREN AND POTTER

COUNTIES) & v v vttt ettt eeeee e et eeie e eaneeeennns $ 44.24 16.21

ENGIO066-016 01/01/2026
Rates Fringes

POWER EQUIPMENT OPERATORS: GROUP 1- ASPHALT PAVING
MACHINE (SPREADER), AUTOGRADE (C.M.I. AND SIMILAR);
BACKFILLER, COMPACTOR WITH BLADE, BACKHOE-360 AND
180 DEGREE SWING; CABLEWAY; CAISSON DRILL (SIMILAR
TO HUGH WILLIAMS), CENTRAL MIX PLANT; COOLING
PLANT; CONCRETE PAVING MIXER, CONCRETE PUMP
(SELF-PROPELLED); CRANES; CRANES (BOOM OR MAST OVER
101', $0.50 PER EACH ADDITIONAL 50 FEET INCLUSIVE
OF JIB), CRANES (TOWER STATIONARY- CLIMING TOWER
CRANE); DERRICK; DERRICK BOAT; DOZER (GREATER THEN
25,000 LBS); DRAGLINE; DREDGE; DREDGE HYDRAULIC;
ELEVATING GRADER; FRANKI PILE MACHINE; GRADALL
(REMOTE CONTROL OR OTHERWISE), GRADER (POWER-FINE
GRADE); HLLIFT (4 CY. AND OVER); HOIST 2 DRUMS OR
MORE (IN ONE UNIT); HYDRO-PNEUMATIC EXCACATION
EQUIPMENT (OR SIMILAR); BOOM AND MAST OVER 101’
WILL BE PAID AN ADDITTIONAL 50 FEET INCLUSIVE OF
JIB IF USED); KOCAL; MECHANIC, LOCOMOTIVE (STD.
GAUGE); METRO-CHIP HARVESTER OR SIMILAR; MILLING
MACHINE (ROTO MILL OR SIMILAR); MIX MOBILE; MIX
MOBILE (WITH SELF LOADING ATTACHMENT); MUCKING
MACHINE (TUNNEL; PILE DRIVER MACHINE; PIPE
EXTRUSION MACHINE; PRESPLITER DRILL (SELF
CONTAINED); REFRIGERATION PLANT (SOIL
STABILIZATION) ROUGH TERRAIN CRANE (25 TON OVER)
(BOOM AND MAST OVER 101 FEET WILL BE PAID AN
ADDITIONAL 50 FEET INCLUSIVE OF JIB IF USED); ROUGH
TERRAIN CRANE (UNDER 25 TON), SCRAPERS;
SHOVEL-POWER; SLIP FROM PAVER (C.M.I. AND SIMILAR);
TRENCHING MACHINE (30,000 LB.), TUNNEL MACHINE
(MARK XXI JARVA OR SIMILAR), VERMEER SAW, WHIRLEY,
MECANIC, COMPACTOR WITH BLADE. (ALLEGHENY,
ARMSTRONG, BEAVER, BLAIR, BUTLER, CAMBRIA, CENTRE,
CLARION, CLEARFIELD, CRAWFORD, ERIE, ELK, FAYETTE,
GREENE, INDIANA, JEFFERSON, LAWRENCE, MCKEAN,
MERCER, SOMERSET, VENANGO, WARREN, WASHINGTON, AND
WESTMORELAND COUNTIES) ..o eerrenronsnnnonnnnnans $ 41.96 24.66
POWER EQUIPMENT OPERATORS: GROUP 1- ASPHALT PAVING
MACHINE (SPREADER), AUTOGRADE (C.M.I. AND SIMILAR);
BACKFILLER, COMPACTOR WITH BLADE, BACKHOE-360 AND
180 DEGREE SWING; CABLEWAY; CAISSON DRILL (SIMILAR
TO HUGH WILLIAMS), CENTRAL MIX PLANT; COOLING
PLANT; CONCRETE PAVING MIXER, CONCRETE PUMP
(SELF-PROPELLED); CRANES; CRANES (BOOM OR MAST OVER
101', $0.50 PER EACH ADDITIONAL 50 FEET INCLUSIVE
OF JIB), CRANES (TOWER STATIONARY- CLIMING TOWER
CRANE); DERRICK; DERRICK BOAT; DOZER (GREATER THEN
25,000 LBS); DRAGLINE; DREDGE; DREDGE HYDRAULIC;

https://sam.gov/wage-determination/PA20260002/5 5117
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ELEVATING GRADER; FRANKI PILE MACHINE; GRADALL
(REMOTE CONTROL OR OTHERWISE), GRADER (POWER-FINE
GRADE); HLLIFT (4 CY. AND OVER); HOIST 2 DRUMS OR
MORE (IN ONE UNIT); HYDRO-PNEUMATIC EXCACATION
EQUIPMENT (OR SIMILAR); BOOM AND MAST OVER 101'
WILL BE PAID AN ADDITTIONAL 50 FEET INCLUSIVE OF
JIB IF USED); KOCAL; MECHANIC, LOCOMOTIVE (STD.
GAUGE); METRO-CHIP HARVESTER OR SIMILAR; MILLING
MACHINE (ROTO MILL OR SIMILAR); MIX MOBILE; MIX
MOBILE (WITH SELF LOADING ATTACHMENT); MUCKING
MACHINE (TUNNEL; PILE DRIVER MACHINE; PIPE
EXTRUSION MACHINE; PRESPLITER DRILL (SELF
CONTAINED); REFRIGERATION PLANT (SOIL
STABILIZATION) ROUGH TERRAIN CRANE (25 TON OVER)
(BOOM AND MAST OVER 101 FEET WILL BE PAID AN
ADDITIONAL 50 FEET INCLUSIVE OF JIB IF USED); ROUGH
TERRAIN CRANE (UNDER 25 TON), SCRAPERS;
SHOVEL-POWER; SLIP FROM PAVER (C.M.I. AND SIMILAR);
TRENCHING MACHINE (30,000 LB.), TUNNEL MACHINE
(MARK XXI JARVA OR SIMILAR), VERMEER SAW, WHIRLEY,
MECANIC, COMPACTOR WITH BLADE. (BEDFORD, CAMERON,
CLINTON, FOREST, FRANKLIN, FULTON, HUNTINGDON,
MIFFLIN, AND POTTER COUNTIES)....uuuveeeennnneeennns $ 41.67 24.66
POWER EQUIPMENT OPERATORS: GROUP 1-A- BACKHOES-360
DEGREE SWING (ABOVE 120,000 LBS. GROSS WEIGHT);
CRANES (OVER 100 TONS), CRANES-ROUGH TERRAIN (OVER
100 TON); TUG BOAT PILOT (ON BOATS OVER 800
HORSEPOWER). (ALLEGHENY, ARMSTRONG, BEAVER, BLAIR,
BUTLER, CAMBRIA, CENTRE, CLARION, CLEARFIELD,
CRAWFORD, ERIE, ELK, FAYETTE, GREENE, INDIANA,
JEFFERSON, LAWRENCE, MCKEAN, MERCER, SOMERSET,
VENANGO, WARREN, WASHINGTON, AND WESTMORELAND
COUNTIES) v vt et eeeee e eeeee e eeneeeannneeeennns $ 44.96 24.66
POWER EQUIPMENT OPERATORS: GROUP 1-A- BACKHOES-360
DEGREE SWING (ABOVE 120,000 LBS. GROSS WEIGHT);
CRANES (OVER 100 TONS), CRANES-ROUGH TERRAIN (OVER
100 TON); TUG BOAT PILOT (ON BOATS OVER 800
HORSEPOWER). (BEDFORD, CAMERON, CLINTON, FOREST,
FRANKLIN, FULTON, HUNTINGDON, MIFFLIN, AND POTTER
COUNTIES) v v v et ettt e eeeee e eennneeeannneeeennns $ 44.67 24.66
POWER EQUIPMENT OPERATORS: GROUP 1-B- BACKHOES-360
DEGRESS SWING (ABOVE 70,000 LBS. TO 120,000 LBS.
GROSS WEIGHT); CRANES (UP TO 100 TON), CRANES@ROUGH
TERRAIN (65 TON - 100 TON), TOWER CRANE.
(ALLEGHENY, ARMSTRONG, BEAVER, BLAIR, BUTLER,
CAMBRIA, CENTRE, CLARION, CLEARFIELD, CRAWFORD,
ERIE, ELK, FAYETTE, GREENE, INDIANA, JEFFERSON,
LAWRENCE, MCKEAN, MERCER, SOMERSET, VENANGO,
WARREN, WASHINGTON, AND WESTMORELAND COUNTIES)...... $ 43.96 24.66
POWER EQUIPMENT OPERATORS: GROUP 1-B- BACKHOES-360
DEGRESS SWING (ABOVE 70,000 LBS. TO 120,000 LBS.
GROSS WEIGHT); CRANES (UP TO 100 TON), CRANES@ROUGH
TERRAIN (65 TON - 100 TON), TOWER CRANE. (BEDFORD,
CAMERON, CLINTON, FOREST, FRANKLIN, FULTON,
HUNTINGDON, MIFFLIN, AND POTTER COUNTIES)........... $ 43.67 24.66
POWER EQUIPMENT OPERATORS: GROUP 2- ASPHALT PLANT
OPERATOR; AUGER (TRACTOR MTD.); AUGER (TRUCK MTD.);
BELT LOADER (EUCLID OR SIMILAR); BORING MACHINE;
CABLE PLACER OR LAYER; DIRECTIONAL DRILL OVER 3,000
LBS THRUST; CONCRETE BATCH PLANT (ELECTRONICALLY
SYNCHRONIZED); CONCRETE BELT PLACER (C.M.I. AND
SIMILAR); CONCRETE FINISHING MACHINE AND SPREADER,
CONCRETE MIXER (OVER 1 CY.) CONCRETE PUMP
(STATIONARY); CORE DRILL (TRUCK OR SKID MTD. -
SIMILAR TO PENN DRILL), DOZER (25,000 LBS OR LESS);
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DITCH WITCH SAW, FORCE FEEDLOADER; FORK LIFT (LULL
OR SIMILAR); GRADER-POWER; GREASE UNIT OPERATOR
(HEAD); GUARD RAIL POST DRIVER (TRUCK MOUNTED)
GUARD RAIL POST DRIVER (SKID TYPE); HILIFT (UNDER 4
CY.); SKID STEER LOADER; HYDRAULIC BOOM TRUCK
(NON-PIVOTAL CAB); JOB WORK BOAT (POWERED), JUMBO
OPERATOR; LOCOMOTIVE (NARROW GUAGE); MINOR
EQUIPMENT OPERATOR (ACCUMULATIVE FOUR UNITS);
MUCKING MACHINE; MULTI-HEAD SAW (GROOVER); OVERHEAD
CRANE; ROLLER -POWER- ASPHALT; ROSS CARRIER; SIDE
BOOM OR TRACTOR MOUNTED BOOM; SHUTTLE BUGGY
(ASPHALT), STONE CRUSHER (SCREENING-WASHING
PLANTS); STONE PSREADER (SELF PROPELLED) TRUCK
MOUNTED DRILL (DAVEY OR SIMILAR); WELDER AND
REPAIRMAN; WELL POINT PUMP OPERATOR; BIDWELL
CONCRETE FINISHING MACHINE (OR SIMILAR).
(ALLEGHENY, ARMSTRONG, BEAVER, BLAIR, BUTLER,
CAMBRIA, CENTRE, CLARION, CLEARFIELD, CRAWFORD,
ERIE, ELK, FAYETTE, GREENE, INDIANA, JEFFERSON,
LAWRENCE, MCKEAN, MERCER, SOMERSET, VENANGO,
WARREN, WASHINGTON, AND WESTMORELAND COUNTIES)...... $ 41.70 24.66
POWER EQUIPMENT OPERATORS: GROUP 2- ASPHALT PLANT
OPERATOR; AUGER (TRACTOR MTD.); AUGER (TRUCK MTD.);
BELT LOADER (EUCLID OR SIMILAR); BORING MACHINE;
CABLE PLACER OR LAYER; DIRECTIONAL DRILL OVER 3,000
LBS THRUST; CONCRETE BATCH PLANT (ELECTRONICALLY
SYNCHRONIZED); CONCRETE BELT PLACER (C.M.I. AND
SIMILAR); CONCRETE FINISHING MACHINE AND SPREADER,
CONCRETE MIXER (OVER 1 CY.) CONCRETE PUMP
(STATIONARY); CORE DRILL (TRUCK OR SKID MTD. -
SIMILAR TO PENN DRILL), DOZER (25,000 LBS OR LESS);
DITCH WITCH SAW, FORCE FEEDLOADER; FORK LIFT (LULL
OR SIMILAR); GRADER-POWER; GREASE UNIT OPERATOR
(HEAD); GUARD RAIL POST DRIVER (TRUCK MOUNTED)
GUARD RAIL POST DRIVER (SKID TYPE); HILIFT (UNDER 4
CY.); SKID STEER LOADER; HYDRAULIC BOOM TRUCK
(NON-PIVOTAL CAB); JOB WORK BOAT (POWERED), JUMBO
OPERATOR; LOCOMOTIVE (NARROW GUAGE); MINOR
EQUIPMENT OPERATOR (ACCUMULATIVE FOUR UNITS);
MUCKING MACHINE; MULTI-HEAD SAW (GROOVER); OVERHEAD
CRANE; ROLLER -POWER- ASPHALT; ROSS CARRIER; SIDE
BOOM OR TRACTOR MOUNTED BOOM; SHUTTLE BUGGY
(ASPHALT), STONE CRUSHER (SCREENING-WASHING
PLANTS); STONE PSREADER (SELF PROPELLED) TRUCK
MOUNTED DRILL (DAVEY OR SIMILAR); WELDER AND
REPAIRMAN; WELL POINT PUMP OPERATOR; BIDWELL
CONCRETE FINISHING MACHINE (OR SIMILAR). (BEDFORD,
CAMERON, CLINTON, FOREST, FRANKLIN, FULTON,
HUNTINGDON, MIFFLIN, AND POTTER COUNTIES)........... $ 41.39 24.66
POWER EQUIPMENT OPERATORS: GROUP 3- BROOM FINISHER
(C.M.I. OR SIMILAR); COMPACTORS/ROLLERS (STATIC OR
VIBRATORY (SELF-PROPELLED) ON DIRT OF STONE); CURB
BUILDER; MINOR EQUIPMENT OPERATOR (TWO OR THREE
UNITS); MULTI-HEAD TIE TAMPER; PAVEMENT BREAKER
(SELF-PROPELLED OR RIDDEN); SOIL STABILIZER
MACHINE; TIRE REPAIRMAN; TRACTOR (SNAKING AND
HAULING); WELL DRILLER AND HORIZONTAL: WINCH OR
A-FRAME TRUCK (WHEN HOISTING AND LOWERING).
(ALLEGHENY, ARMSTRONG, BEAVER, BLAIR, BUTLER,
CAMBRIA, CENTRE, CLARION, CLEARFIELD, CRAWFORD,
ERIE, ELK, FAYETTE, GREENE, INDIANA, JEFFERSON,
LAWRENCE, MCKEAN, MERCER, SOMERSET, VENANGO,
WARREN, WASHINGTON, AND WESTMORELAND COUNTIES)...... $ 38.05 24.66
POWER EQUIPMENT OPERATORS: GROUP 3- BROOM FINISHER
(C.M.I. OR SIMILAR); COMPACTORS/ROLLERS (STATIC OR
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VIBRATORY (SELF-PROPELLED) ON DIRT OF STONE); CURB
BUILDER; MINOR EQUIPMENT OPERATOR (TWO OR THREE
UNITS); MULTI-HEAD TIE TAMPER; PAVEMENT BREAKER
(SELF-PROPELLED OR RIDDEN); SOIL STABILIZER
MACHINE; TIRE REPAIRMAN; TRACTOR (SNAKING AND
HAULING); WELL DRILLER AND HORIZONTAL: WINCH OR
A-FRAME TRUCK (WHEN HOISTING AND LOWERING).
(BEDFORD, CAMERON, CLINTON, FOREST, FRANKLIN,
FULTON, HUNTINGDON, MIFFLIN, AND POTTER COUNTIES)...$ 37.75
POWER EQUIPMENT OPERATORS: GROUP 4- BALLAST
REGULATOR; COMPRESSOR; CONCRETE MIXER (1 CY. &
UNDER WITH SKIP); CONCRETE SAW (RIDDEN OR
SELF-PROPELLED); CONVERYOR; ELEVATOR (MATERIAL
HAULING ONLY); FORK-LIFT (RIDDEN OR
SELF-PROPELLED); FORM LINE MACHINE; GENERATOR;
GROUT PUMP; HEATER (MECHANICAL); HOIST (SINGLE
DRUM); LADAVATOR, LIGHT PLANT; MULCHING MACHINE;
PERSONNEL BOAT (POWERED), PULVERIZER, PUMPS,
SEEDING MACHINE, SPRAY CURE MACHINE (POWERED
DRIVEN); SUBGRADER; TIE PULLER; TUGGER; WELDING
MACHINE (GAS OR DIESEL). (ALLEGHENY, ARMSTRONG,
BEAVER, BLAIR, BUTLER, CAMBRIA, CENTRE, CLARION,
CLEARFIELD, CRAWFORD, ERIE, ELK, FAYETTE, GREENE,
INDIANA, JEFFERSON, LAWRENCE, MCKEAN, MERCER,
SOMERSET, VENANGO, WARREN, WASHINGTON, AND
WESTMORELAND COUNTIES) et uuvvvevemneeeennnneeeennns $ 37.59
POWER EQUIPMENT OPERATORS: GROUP 4- BALLAST
REGULATOR; COMPRESSOR; CONCRETE MIXER (1 CY. &
UNDER WITH SKIP); CONCRETE SAW (RIDDEN OR
SELF-PROPELLED); CONVERYOR; ELEVATOR (MATERIAL
HAULING ONLY); FORK-LIFT (RIDDEN OR
SELF-PROPELLED); FORM LINE MACHINE; GENERATOR;
GROUT PUMP; HEATER (MECHANICAL); HOIST (SINGLE
DRUM); LADAVATOR, LIGHT PLANT; MULCHING MACHINE;
PERSONNEL BOAT (POWERED), PULVERIZER, PUMPS,
SEEDING MACHINE, SPRAY CURE MACHINE (POWERED
DRIVEN); SUBGRADER; TIE PULLER; TUGGER; WELDING
MACHINE (GAS OR DIESEL). (BEDFORD, CAMERON,
CLINTON, FOREST, FRANKLIN, FULTON, HUNTINGDON,
MIFFLIN, AND POTTER COUNTIES).uv'vuvrivnneennneenns. $ 37.26
POWER EQUIPMENT OPERATORS: GROUP 5- DECK HAND; FARM
TRACTOR; FIREMAN ON BOILER; OILER; POWER BROOM;
SIDE DELIVERY SHOULDER SPREADER (ATTACHMENT).
(ALLEGHENY, ARMSTRONG, BEAVER, BLAIR, BUTLER,
CAMBRIA, CENTRE, CLARION, CLEARFIELD, CRAWFORD,
ERIE, ELK, FAYETTE, GREENE, INDIANA, JEFFERSON,
LAWRENCE, MCKEAN, MERCER, SOMERSET, VENANGO,
WARREN, WASHINGTON, AND WESTMORELAND COUNTIES)...... $ 37.34
POWER EQUIPMENT OPERATORS: GROUP 5- DECK HAND; FARM
TRACTOR; FIREMAN ON BOILER; OILER; POWER BROOM;
SIDE DELIVERY SHOULDER SPREADER (ATTACHMENT).
(BEDFORD, CAMERON, CLINTON, FOREST, FRANKLIN,
FULTON, HUNTINGDON, MIFFLIN, AND POTTER COUNTIES)...$ 37.05

TIRONO0O3-001 06/01/2023

Rates
IRONWORKER (ALLEGHENY, FAYETTE, WESTMORELAND,
CAMBRIA, INDIANA, ARMSTRONG, BUTLER, BEAVER,
CLARION, AND WASHINGTON COUNTIES) ... uneneeenns $ 38.89
IRONOQO3-007 06/01/2023
Rates

TRONWORKER (BLAIR, CAMERON, CENTRE, CLEARFIELD,
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CLINTON, ELK, JEFFERSON, MCKEAN, AND POTTER
COUNTIES ) e ettt tietiteiinienenneeeneeneenneenennannns $ 32.29 32.41

IRONOOO3-011 06/01/2023

Rates Fringes
IRONWORKER (CRAWFORD, ERIE, FOREST, AND WARREN
COUNTIES ) ettt itttieinnienenneenncenesnneanennannns $ 33.57 32.23
IRONO207-002 06/01/2025
Rates Fringes
IRONWORKER (LAWRENCE, MERCER, AND VENANGO COUNTIES).$ 36.26 28.16
IRONO404-008 07/01/2024
Rates Fringes
IRONWORKER, STRUCTURAL (FRANKLIN (REMAINDER),
HUNTINGDON (REMAINDER), AND MIFFLIN COUNTIES)....... $ 37.26 32.63
IRON@549-002 12/01/2022
Rates Fringes
TRONWORKER (GREENE COUNTY) .. oviiitnnenneenneenennnns $ 35.19 25.66
IRONO568-004 ©5/01/2025
Rates Fringes
IRONWORKER: STRUCTURAL, ORNAMENTAL, REINFORCING,
MACHINERY MOVER, RIGGER & MACHINERY ERECTOR,
WELDER, FENCE ERECTOR (BEDFORD, FRANKLIN (SOUTHWEST
1/3), FULTON, HUNTINGDON (WESTERN 2/3), AND
SOMERSET COUNTIES) .. vviiiiennernneenennnennennannns $ 31.65 24.50
LABO1058-001 01/01/2026
Rates Fringes

LABORER: GROUP 1 ASPHALT CURB SEALER; ASPHALT
TAMPER; BATCHERMAN (WEIGH) BLASTER,BOATMAN,
BRAKEMAN, CHANGE HOUSE ATTENDANT, COFFER DAM,
CONCRETE CURING PITMAN, PUDDLER, DRILL RUNNER'S
HELPER (INCLUDES DRILL MOUNTED ON TRUCK, TRACK, OR
SIMILAR AND DAVEY DRILL SPOTS, CLEAN UP, HELPS TO
MAINTAIN), ELECTRIC BRUSH AND OR GRINDER, FENCE
CONSTRUCTION (INCLUDING FENCE MACHINE OPERATOR)
FORM STRIPPER AND MOVER, GABION (ERECTORS AND
PLACERS) HYDRO JET BLASTER NOZZLEMAN; LANDSCAPE
LABORER, MANUALLY MOVED EMULUSION SPRAYER, RADIO
ACTUATED TRAFFIC CONTROL OPERATOR RIP RAP WORK,
SCAFFOLDS AND RUNWAYS, SHEETERS AND SHORERS
(INCLUDES LAGGING) STRUCTURAL CONCRETE TOP
SURFACER, WALK BEHIND STREET SWEEPER, AND WOOD
CHIPPER; WATER BOY (BEDFORD, CAMERON, CENTRE,
CLINTON, CRAWFORD, FOREST, FRANKLIN, FULTON,
HUNTINGDON, JEFFERSON, MIFFLIN, AND POTTER
COUNTIES ) et ti ettt ieieiniienennacnneenesnnennennannns $ 34.60 27.00
LABORER: GROUP 2 AIR TOOL OPERATOR (ALL TYPES);
ASPHALT, BATCH & CONCRETE PLANT OPERATOR (MANUALLY
OPERATED) BURNER, CAISSON; MEN (OPEN AIR);
CARRYABLE PUMPS; CHAIN SAW OPERATOR INCLUDING
ATTACHMENTS, CRIBBING, (CONCRETE OR STEEL); CURB
MACHINE OPERATOR (ASPHALT OR CONCRETE WALK BEHIND);
DIAMOND HEAD CORE DRLLER, DRILL RUNNER'S HELPER
(TUNNEL) FORK LIFT, (WALK BEHIND), FORM SETTER
(ROAD FORMS LINE MAN) HIGHWAY SLAB REINFORCEMENT
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PLACERS (INCLUDING JOINT AND BASKET SETTERS)
HYDRAULIC PIPE PUSHER; LINER PLATES (TILE OR
VITRIFIED CLAY) MECHANICAL COMPACTING EQUIPMENT
OPERATORS, MECHANICAL JOINT SEALER, DOPE POT AND
TAR KETTLE, MORTAR MIXER (HAND OR MACHINE) MUCKERS,
BRAKEMEN & ALL OTHER LABOR, (INCLUDES INSTALLATION
OF UTILITY LINES) PIPE LAYERS /FUSION /HEATING IRON
(REGARDLESS OF MATERIALS) PORTABLE SINGLE UNIT
CONVEYOR, POST HOLE AUGER, (2 OR 4 CYCLE HAND
OPERATED) POWER WHEELBARROWS AND BUGGIES, RAIL
PORTER OR SIMILAR; SAND BLASTER;SIGNAL MAN,VIBRATOR
OPERATOR, ALL RAILROAD TRACK WORK TO INCLUDE THE
FOLLOWING: ADZING MACHINE, BALLAST ROUTER, BOLTING
MACHINE, POWER JACKS, RAIL DRILLS, RAILROAD
BRAKEMAN, RAIL SAWS, SPIKE DRIVERS (MANUALLY OR HAND
HELD TOOL) SPIKE PULLERS TAMPING MACHINE,
THERMITWELD (BEDFORD, CAMERON, CENTRE, CLINTON,
CRAWFORD, FOREST, FRANKLIN, FULTON, HUNTINGDON,
JEFFERSON, MIFFLIN, AND POTTER COUNTIES)............
LABORER: GROUP 3 ASPHALT LUTEMAN/RAKER,BLACKSMITH,
BLASTER, BRICK, STONE AND BLOCK PAVERS AND BLOCK
CUTTERS (WOOD, BELGIAN AND ASPHALT); CEMENT MORTAR
LINING CAR PUSHER; CEMENT MORTAR MIXER (PIPE
RELINING); CEMENT MORTAR PIPE RELINERS; CONCRETE
SAW OPERATOR (WALK BEHIND); CURB CUTTERS AND
SETTERS; ELEVATED ROADWAY DRAINAGE CONSTRUCTION;
ERECTOR OF OVERHEAD SIGNS, FORM SETTER (ROAD
FORMS-LEAD MAN); GROUT MACHINE OPERATOR; GUNITE OR
DRY PACK GUN (NOZZLE AND MACHINE MAN); MANHOLE OR
CATCH BASIN BUILDER (BRICK BLOCK CONCRETE OR ANY
PREFABRICATION) MINERS AND DRILLERS (INCLUDING
LINING, SUPPORTING AND FORM WORKMEN, SETTING OF
SHIELDS, MISCELLANEOUS EQUIPMENT AND JUMBOS);
MULTI-PLATE PIPE (ALIGNING AND SECURING); PLACING
WIRE MESH ON GUNITE PROJECTS; WAGON DRILL OPERATORS
(AIR TRACK OR SIMILAR); WALK BEHIND DITCHING
MACHINE (TRENCHER OR SIMILAR);CROWN SCREED ADJUSTER
AND WELDER (BEDFORD, CAMERON, CENTRE, CLINTON,
CRAWFORD, FOREST, FRANKLIN, FULTON, HUNTINGDON,
JEFFERSON, MIFFLIN, AND POTTER COUNTIES)............
LABORER: GROUP 4 REINFORCING STEEL PLACER (BENDING,
ALIGNING, AND SECURING, CADWELD) (BEDFORD,
CAMERON, CENTRE, CLINTON, CRAWFORD, FOREST,
FRANKLIN, FULTON, HUNTINGDON, JEFFERSON, MIFFLIN,
AND POTTER COUNTIES) ..t iiiieiinnnennennnennennnnnn
LABORER: GROUP 5 HIGH BURNER, (ANY BURNING NOT DONE
FROM DECK), WELDER (PIPELINE) (BEDFORD, CAMERON,
CENTRE, CLINTON, CRAWFORD, FOREST, FRANKLIN,
FULTON, HUNTINGDON, JEFFERSON, MIFFLIN, AND POTTER
COUNTIES ) ettt iiitite it iennneeeneeneenneenennannns
LABORER: GROUP 6 UNIFORMED FLAGPERSON, WATCHMAN
(BEDFORD, CAMERON, CENTRE, CLINTON, CRAWFORD,
FOREST, FRANKLIN, FULTON, HUNTINGDON, JEFFERSON,
MIFFLIN, AND POTTER COUNTIES).....eciuiernuennennnnnn
LABORERS: GROUP 1 ASPHALT CURB SEALER; ASPHALT
TAMPER; BATCHERMAN (WEIGH) BLASTER,BOATMAN,
BRAKEMAN, CHANGE HOUSE ATTENDANT, COFFER DAM,
CONCRETE CURING PITMAN, PUDDLER, DRILL RUNNER'S
HELPER (INCLUDES DRILL MOUNTED ON TRUCK, TRACK, OR
SIMILAR AND DAVEY DRILL SPOTS, CLEAN UP, HELPS TO
MAINTAIN), ELECTRIC BRUSH AND OR GRINDER, FENCE
CONSTRUCTION (INCLUDING FENCE MACHINE OPERATOR)
FORM STRIPPER AND MOVER, GABION (ERECTORS AND
PLACERS) HYDRO JET BLASTER NOZZLEMAN; LANDSCAPE
LABORER, MANUALLY MOVED EMULUSION SPRAYER, RADIO
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ACTUATED TRAFFIC CONTROL OPERATOR RIP RAP WORK,
SCAFFOLDS AND RUNWAYS, SHEETERS AND SHORERS
(INCLUDES LAGGING) STRUCTURAL CONCRETE TOP
SURFACER, WALK BEHIND STREET SWEEPER, AND WOOD
CHIPPER; WATER BOY (ALLEGHENY, ARMSTRONG, BEAVER,
BLAIR, BUTLER, CAMBRIA, CLARION, CLEARFIELD, ELK,
ERIE, FAYETTE, GREENE, INDIANA, LAWRENCE, MCKEAN,
MERCER, SOMERSET, VENANGO, WARREN, WASHINGTON, AND
WESTMORELAND COUNTIES) . ' vvvvvnrevnneeenneennneenns. $ 34.70 27.00
LABORERS: GROUP 2 AIR TOOL OPERATOR (ALL TYPES);
ASPHALT, BATCH & CONCRETE PLANT OPERATOR (MANUALLY
OPERATED) BURNER, CAISSON; MEN (OPEN AIR);
CARRYABLE PUMPS; CHAIN SAW OPERATOR INCLUDING
ATTACHMENTS, CRIBBING, (CONCRETE OR STEEL); CURB
MACHINE OPERATOR (ASPHALT OR CONCRETE WALK BEHIND);
DIAMOND HEAD CORE DRLLER, DRILL RUNNER'S HELPER
(TUNNEL) FORK LIFT, (WALK BEHIND), FORM SETTER
(ROAD FORMS LINE MAN) HIGHWAY SLAB REINFORCEMENT
PLACERS (INCLUDING JOINT AND BASKET SETTERS)
HYDRAULIC PIPE PUSHER; LINER PLATES (TILE OR
VITRIFIED CLAY) MECHANICAL COMPACTING EQUIPMENT
OPERATORS, MECHANICAL JOINT SEALER, DOPE POT AND
TAR KETTLE, MORTAR MIXER (HAND OR MACHINE) MUCKERS,
BRAKEMEN & ALL OTHER LABOR, (INCLUDES INSTALLATION
OF UTILITY LINES) PIPE LAYERS /FUSION /HEATING IRON
(REGARDLESS OF MATERIALS) PORTABLE SINGLE UNIT
CONVEYOR, POST HOLE AUGER, (2 OR 4 CYCLE HAND
OPERATED) POWER WHEELBARROWS AND BUGGIES, RAIL
PORTER OR SIMILAR; SAND BLASTER;SIGNAL MAN,VIBRATOR
OPERATOR, ALL RAILROAD TRACK WORK TO INCLUDE THE
FOLLOWING: ADZING MACHINE, BALLAST ROUTER, BOLTING
MACHINE, POWER JACKS, RAIL DRILLS, RAILROAD
BRAKEMAN,RAIL SAWS, SPIKE DRIVERS (MANUALLY OR HAND
HELD TOOL) SPIKE PULLERS TAMPING MACHINE,
THERMITWELD (ALLEGHENY, ARMSTRONG, BEAVER, BLAIR,
BUTLER, CAMBRIA, CLARION, CLEARFIELD, ELK, ERIE,
FAYETTE, GREENE, INDIANA, LAWRENCE, MCKEAN, MERCER,
SOMERSET, VENANGO, WARREN, WASHINGTON, AND
WESTMORELAND COUNTIES) .t vuuvvveeinnreeennnnneeennns $ 34.86 27.00
LABORERS: GROUP 3 ASPHALT LUTEMAN/RAKER,BLACKSMITH,
BLASTER, BRICK, STONE AND BLOCK PAVERS AND BLOCK
CUTTERS (WOOD, BELGIAN AND ASPHALT); CEMENT MORTAR
LINING CAR PUSHER; CEMENT MORTAR MIXER (PIPE
RELINING); CEMENT MORTAR PIPE RELINERS; CONCRETE
SAW OPERATOR (WALK BEHIND); CURB CUTTERS AND
SETTERS; ELEVATED ROADWAY DRAINAGE CONSTRUCTION;
ERECTOR OF OVERHEAD SIGNS, FORM SETTER (ROAD
FORMS-LEAD MAN); GROUT MACHINE OPERATOR; GUNITE OR
DRY PACK GUN (NOZZLE AND MACHINE MAN); MANHOLE OR
CATCH BASIN BUILDER (BRICK BLOCK CONCRETE OR ANY
PREFABRICATION) MINERS AND DRILLERS (INCLUDING
LINING, SUPPORTING AND FORM WORKMEN, SETTING OF
SHIELDS, MISCELLANEOUS EQUIPMENT AND JUMBOS);
MULTI-PLATE PIPE (ALIGNING AND SECURING); PLACING
WIRE MESH ON GUNITE PROJECTS; WAGON DRILL OPERATORS
(AIR TRACK OR SIMILAR); WALK BEHIND DITCHING
MACHINE (TRENCHER OR SIMILAR);CROWN SCREED ADJUSTER
AND WELDER (ALLEGHENY, ARMSTRONG, BEAVER, BLAIR,
BUTLER, CAMBRIA, CLARION, CLEARFIELD, ELK, ERIE,
FAYETTE, GREENE, INDIANA, LAWRENCE, MCKEAN, MERCER,
SOMERSET, VENANGO, WARREN, WASHINGTON, AND
WESTMORELAND COUNTIES) .t uuvvveevnnnneeennnnneeennns $ 35.25 27.00
LABORERS: GROUP 4 REINFORCING STEEL PLACER
(BENDING, ALIGNING, AND SECURING, CADWELD)
(ALLEGHENY, ARMSTRONG, BEAVER, BLAIR, BUTLER,
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CAMBRIA, CLARION, CLEARFIELD, ELK, ERIE, FAYETTE,
GREENE, INDIANA, LAWRENCE, MCKEAN, MERCER,

SOMERSET, VENANGO, WARREN, WASHINGTON, AND

WESTMORELAND COUNTIES) .t uvvvettnnneeennnnneeennns $ 35.70 27.00
LABORERS: GROUP 5 HIGH BURNER, (ANY BURNING NOT

DONE FROM DECK), WELDER (PIPELINE) (ALLEGHENY,

ARMSTRONG, BEAVER, BLAIR, BUTLER, CAMBRIA, CLARION,

CLEARFIELD, ELK, ERIE, FAYETTE, GREENE, INDIANA,

LAWRENCE, MCKEAN, MERCER, SOMERSET, VENANGO,

WARREN, WASHINGTON, AND WESTMORELAND COUNTIES)...... $ 36.11 27.00
LABORERS: GROUP 6 UNIFORMED FLAGPERSON, WATCHMAN

(ALLEGHENY, ARMSTRONG, BEAVER, BLAIR, BUTLER,

CAMBRIA, CLARION, CLEARFIELD, ELK, ERIE, FAYETTE,

GREENE, INDIANA, LAWRENCE, MCKEAN, MERCER,

SOMERSET, VENANGO, WARREN, WASHINGTON, AND

WESTMORELAND COUNTIES) .\ uvvvvnrevnneeenneennneennn. $ 32.95 27.00

PAINGO21-019 ©5/01/2021

Rates Fringes
PAINTER: BRUSH & ROLLER (CLINTON COUNTY)......e00v.. $ 29.02 21.14
PAINTER: SPRAY (CLINTON COUNTY)..'ivvuueronennnnnnns $ 30.02 21.14
PAINTER: BRIDGE (CLINTON COUNTY).:'ievuurrononnnnnnns $ 36.67 18.80
PAINGO21-024 ©5/01/2021
Rates Fringes
PAINTER: BRUSH (FRANKLIN COUNTY)...eeveeeerrenonnnns $ 25.84 16.30
PAINOO57-014 06/01/2023
Rates Fringes
PAINTER: BRIDGE (ALLEGHENY, FAYETTE, GREENE,
WASHINGTON COUNTIES) . it tvnunernnnneonnneconnnnsos $ 38.33 23.72
PAINTER: BRUSH & ROLLER (ALLEGHENY, FAYETTE,
GREENE, WASHINGTON COUNTIES)....etttreenennnonnennns $ 30.56 23.72
PAINTER: SPRAY (ALLEGHENY, FAYETTE, GREENE,
WASHINGTON COUNTIES) . it ivnenerenensosnnnsonnnnsos $ 30.56 23.72
PAIN@O57-015 06/01/2023
Rates Fringes

PAINTER: BRIDGE (ARMSTRONG, BEAVER, BEDFORD, BLAIR,

BUTLER,CAMBRIA, CENTRE, CLARION, CLEARFIELD, ELK,

FULTON, HUNTINGTON, INDIANA, JEFFERSON, LAWRENCE,

MERCER, MIFFLIN, SOMERSET, VENANGO AND WESTMORELAND

COUNTIES ) ettt ee ittt nntenenneenncenesnneaneanannns $ 38.33 23.72
PAINTER: BRUSH AND ROLLER (ARMSTRONG, BEAVER,

BEDFORD, BLAIR, BUTLER,CAMBRIA, CENTRE, CLARION,

CLEARFIELD, ELK, FULTON, HUNTINGTON, INDIANA,

JEFFERSON, LAWRENCE, MERCER, MIFFLIN, SOMERSET,

VENANGO AND WESTMORELAND COUNTIES)......vvvueennnnnn $ 30.56 23.72
PAINTER: SPRAY (ARMSTRONG, BEAVER, BEDFORD, BLAIR,

BUTLER,CAMBRIA, CENTRE, CLARION, CLEARFIELD, ELK,

FULTON, HUNTINGTON, INDIANA, JEFFERSON, LAWRENCE,

MERCER, MIFFLIN, SOMERSET, VENANGO AND WESTMORELAND

COUNTIES ) ettt itettie it ienenneenneeneennennennannns $ 30.56 23.72

PAIN@GO57-022 05/01/2024
Rates Fringes
PAINTER: BRIDGES, STACKS, TOWERS (ERIE, MCKEAN, AND
WARREN (INCLUDING COLUMBUS AND FREEHOLD TWPS)
COUNTIES ) et ti ettt ieieiniienennacnneenesnnennennannns $ 28.87 24.89
PAINTER: BRUSH AND ROLLER (ERIE, MCKEAN, AND WARREN
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(INCLUDING COLUMBUS AND FREEHOLD TWPS) COUNTIES)....$ 26.37 24.89
PAINTER: SPRAY AND SANDBLASTING (ERIE, MCKEAN, AND

WARREN (INCLUDING COLUMBUS AND FREEHOLD TWPS)

COUNTIES ) e et ttiietitnneteenneeennnesennnessnnnennns $ 27.12 24.89

PAIN@GO57-027 06/01/2023

Rates Fringes
PAINTER: BRUSH AND ROLLER (CAMERON, CRAWFORD,
POTTER, WARREN, (EXCLUDING COLUMBUS AND FREEHOLD
TIPS ) ) e vt ettt ettt ettt ettt e e $ 30.56 23.72
PLAS@526-002 01/01/2026
Rates Fringes
CEMENT MASON/CONCRETE FINISHER.....eiviiiieennnnnnnn $ 37.44 28.00
PLUM@O27-001 06/01/2023
Rates Fringes
PLUMBERS AND PIPEFITTERS: BRIDGE DRAIN PIPE
(ALLEGHENY, ARMSTRONG, BEAVER, BUTLER, CLARION,
GREENE (EXCEPT EXTREME EASTERN PORTION), LAWRENCE,
WASHINGTON (EXCEPT EXTREME EASTERN PORTION) AND
WESTMORELAND (CITY OF ARNOLD AND CITY OF NEW
KENSINGTON ONLY) COUNTIES) e vieneneeeennannnnnns $ 48.65 25.47
PLUM@O27-009 06/01/2023
Rates Fringes
PLUMBERS AND PIPEFITTERS: BRIDGE DRAIN PIPE
(CRAWFORD, ERIE, FOREST, MCKEAN, MERCER, VENANGO
AND WARREN COUNTIES) ... v tiiniintnnenneennennennnnnn $ 46.98 25.47
PLUM@354-005 06/01/2012
Rates Fringes
PLUMBERS AND PIPEFITTERS: BRIDGE DRAIN PIPE
(BEDFORD, BLAIR, CAMBRIA, CAMERON, CLEARFIELD, ELK,
FAYETTE, GREENE (EXTREME EASTERN PORTION),
HUNTINGDON, INDIANA, JEFFERSON, SOMERSE, WASHINGTON
(EXTREME EASTERN PORTION), AND WESTMORELAND
COUNTIES ) et et veeeenennneeeessessosssssssnnnnnnnnnnns $ 35.54 19.97
TEAMOO40-006 01/01/2026
Rates Fringes

TRUCK DRIVER: GROUP 1- SINGLE AXLE (2 AXLES
INCLUDING STEERING AXLE); INCLUDES PARTSMAN AND
WAREHOUEMAN. TANDEM - TRI-AXLE - SEMI-TRACTOR
TRAILER (COMBINATION) (3 AXLES OR MORE INCLUDING
STEERING AXLE). FOOTNOTES: A. HAZARDOUS/TOXIC
WASTE MATERIAL/WORK LEVEL A & B RECEIVE ADDITIONAL
$2.50 PER HOUR ABOVE CLASSIFICATION RATE B.
HAZARDOUS/TOXIC WASTE MATERIALS/WORK LEVEL C & D
RECEIVE $1.00 PER HOUR ABOVE CLASSIFICATION
(ALLEGHENY, ARMSTRONG, BEAVER, BLAIR, BUTLER,
CAMBRIA, CENTRE, CLARFIELD, CRAWFORD, ERIE,
FAYETTE, GREENE, INDIANA, JEFFERSON, LAWRENCE,
MCKEAN, MERCER, SOMERSET, VENANGO, WARREN,
WASHINGTON, AND WESTMORELAND) . .....civeinuennennennn $ 37.93 23.71
TRUCK DRIVER: GROUP 2- SPECIALTY VEHICLES; HEAVY
EQUIPMENT WHOSE CAPACITY EXCEEDS THAT FOR WHICH
STATE LICENSES ARE ISSUED SPECIFICALLY REFERS TO
UNITS IN EXCESS OF EIGHT (8) FEET WIDTH (SUCH AS
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EUCLIDS, ATLEY WAGON, PAYLODER, TOURNAWAGONS, AND
SIMILAR EQUIPMENT WHEN NOT SELF LOADED); TAR AND
ASPHALT DISTRIBUTORS TRUCKS, HEAVY DUTY TRAILER,
SUCH AS LOW BOY, HIGH BOY. FOOTNOTES: A.
HAZARDOUS/TOXIC WASTE MATERIAL/WORK LEVEL A & B
RECEIVE ADDITIONAL $2.50 PER HOUR ABOVE
CLASSIFICATION RATE B. HAZARDOUS/TOXIC WASTE
MATERIALS/WORK LEVEL C & D RECEIVE $1.00 PER HOUR
ABOVE CLASSIFICATION. (ALLEGHENY, ARMSTRONG,
BEAVER, BLAIR, BUTLER, CAMBRIA, CENTRE, CLARFIELD,
CRAWFORD, ERIE, FAYETTE, GREENE, INDIANA,
JEFFERSON, LAWRENCE, MCKEAN, MERCER, SOMERSET,
VENANGO, WARREN, WASHINGTON, AND WESTMORELAND) ....$ 38.39 24.02
TRUCK DRIVERS: GROUP 1 SINGLE AXLE (2 AXLES
INCLUDING STEERING AXLE); INCLUDES PARTSMAN AND
WAREHOUEMAN. TANDEM - TRI-AXLE - SEMI-TRACTOR
TRAILER (COMBINATION) (3 AXLES OR MORE INCLUDING
STEERING AXLE). FOOTNOTES: A. HAZARDOUS/TOXIC
WASTE MATERIAL/WORK LEVEL A & B RECEIVE ADDITIONAL
$2.50 PER HOUR ABOVE CLASSIFICATION RATE B.
HAZARDOUS/TOXIC WASTE MATERIALS/WORK LEVEL C & D
RECEIVE $1.00 PER HOUR ABOVE CLASSIFICATION.
(BEDFORD, CAMERON, CLAIRON, CLINTON, ELK, FOREST,
FRANKLIN, FULTON, HUNTINGDON, MIFFLIN, AND POTTER
COUNTIES ) ettt it ttieiniieneenernneenesnneanennannns $ 37.79 23.63
TRUCK DRIVERS: GROUP 2 SPECIALTY VEHICLES; HEAVY
EQUIPMENT WHOSE CAPACITY EXCEEDS THAT FOR WHICH
STATE LICENSES ARE ISSUED SPECIFICALLY REFERS TO
UNITS IN EXCESS OF EIGHT (8) FEET WIDTH (SUCH AS
EUCLIDS, ATLEY WAGON, PAYLODER, TOURNAWAGONS, AND
SIMILAR EQUIPMENT WHEN NOT SELF LOADED); TAR AND
ASPHALT DISTRIBUTORS TRUCKS, HEAVY DUTY TRAILER,
SUCH AS LOW BOY, HIGH BOY. FOOTNOTES: A.
HAZARDOUS/TOXIC WASTE MATERIAL/WORK LEVEL A & B
RECEIVE ADDITIONAL $2.50 PER HOUR ABOVE
CLASSIFICATION RATE B. HAZARDOUS/TOXIC WASTE
MATERIALS/WORK LEVEL C & D RECEIVE $1.00 PER HOUR
ABOVE CLASSIFICATION. (BEDFORD, CAMERON, CLAIRON,
CLINTON, ELK, FOREST, FRANKLIN, FULTON, HUNTINGDON,
MIFFLIN, AND POTTER COUNTIES).....eciuvernuennennnnnn $ 38.25 23.93

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

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

Note: Executive Order 13658 generally applies to contracts subject
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to the Davis-Bacon Act that were awarded on or between January 1,

2015 and January 29, 2022, and that have not been renewed or

extended on or after January 30, 2022. Executive Order 13658 does

not apply to contracts subject only to the Davis-Bacon Related Acts
regardless of when they were awarded. If a contract is subject to
Executive Order 13658, the contractor must pay all covered workers

at least $13.65 per hour (or the applicable wage rate listed on this
wage determination, if it is higher) for all hours spent performing on
the contract from May 11, 2026, through December 31, 2026. The
applicable Executive Order minimum wage rate will be adjusted annually.
Additional information on contractor requirements and worker
protections under Executive Order 13658 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) (iii)).

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

Union Rate Identifiers

A four-letter identifier beginning with characters other than
OSU@, QUAVGY, @SAQ, or @SCO denotes that a union rate was
prevailing for that classification in the survey. Example:
PLUMO198-005 07/01/2024. PLUM is an identifier of the union
whose collectively bargained rate 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. The date, 07/01/2024 in the
example, is the effective date of the most current negotiated
rate.

Union prevailing wage rates are updated to reflect all changes
over time that are reported to WHD in the rates

in the collective bargaining agreement (CBA) governing the
classification.

Union Average Rate Identifiers

The UAVG identifier indicates that no single rate prevailed for
those classifications, but that 100% of the data reported for
the classifications reflected union rates. EXAMPLE:
UAVG-0OH-0010 01/01/2024. UAVG indicates that the rate is a
weighted union average rate. OH indicates the State of Ohio.
The next number, 0010 in the example, is an internal number
used in producing the wage determination. The date, 01/01/2024
in the example, indicates the date the wage determination was
updated to reflect the most current union average rate.

A UAVG rate will be updated once a year, usually in January, to
reflect a weighted average of the current rates in the
collective bargaining agreements on which the rate is based.
Survey Rate Identifiers
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The @SU€ identifier indicates that either a single non-union
rate prevailed (as defined in 29 CFR 1.2) for this
classification in the survey or that the rate was derived by
computing a weighted average rate based on all the rates
reported in the survey for that classification. As a weighted
average rate includes all rates reported in the survey, it may
include both union and non-union rates. Example: SUFL2022-007
6/27/2024. SU indicates the rate is a single non-union
prevailing rate or a weighted average of survey data for that
classification. FL indicates the State of Florida. 2022 is the
year of the 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. The date,
6/27/2024 in the example, indicates the survey completion date
for the classifications and rates under that identifier.

©SU@ wage rates typically remain in effect until a new survey
is conducted. However, the Wage and Hour Division (WHD) has the
discretion to update such rates under 29 CFR 1.6(c)(1).

State Adopted Rate Identifiers

The @SA€Q identifier indicates that the classifications and
prevailing wage rates set by a state (or local) government were
adopted under 29 C.F.R 1.3(g)-(h). Example: SAME2023-007
01/03/2024. SA reflects that the rates are state adopted. ME
refers to the State of Maine. 2023 is the year during which the
state completed the survey on which the listed classifications
and rates are based. The next number, 007 in the example, is an
internal number used in producing the wage determination.
The date, 01/03/2024 in the example, reflects the date on which
the classifications and rates under the €@SA€ identifier took
effect under state law in the state from which the rates were
adopted.
WAGE DETERMINATION APPEALS PROCESS
1) Has there been an initial decision in the matter? This can
be:

a) a survey underlying a wage determination

b) an existing published wage determination

c) an initial WHD letter setting forth a position on

a wage determination matter
d) an initial conformance (additional classification
and rate) determination

On survey related matters, initial contact, including requests
for summaries of surveys, should be directed to the WHD Branch
of Wage Surveys. Requests can be submitted via email to
davisbaconinfo@dol.gov or by mail to:

Branch of Wage Surveys

Wage and Hour Division

U.S. Department of Labor

200 Constitution Avenue, N.W.

Washington, DC 20210
Regarding any other wage determination matter such as
conformance decisions, requests for initial decisions should be
directed to the WHD Branch of Construction Wage Determinations.
Requests can be submitted via email to BCWD-Office@dol.gov or
by mail 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 an initial decision has been issued, then any interested
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party (those affected by the action) that disagrees with the
decision can request review and reconsideration from the Wage
and Hour Administrator (See 29 CFR Part 1.8 and 29 CFR Part 7).
Requests for review and reconsideration can be submitted via
email to dba.reconsideration@dol.gov or by mail 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 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.

END OF GENERAL DECISION
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	01 4000. NVH Rec. Park - Quality Requirements
	01 4500. NVH Rec. Park - Quality Control.
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-assurance and -control requirements for individual construction activities are specified in the Sections that specify those activities.  Requirements in those Sections may also cover production of standard products.


	1.2 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...

	1.3 SUBMITTALS
	A. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.4 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	E. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.5 QUALITY CONTROL
	A. Contractor’s Responsibilities: Where quality-control services are indicated as Contractor's responsibility, Contractor will engage a qualified testing agency to perform these services.
	1. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor.

	B. Provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified or not.
	C. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.


	3.2 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	DIVISION 02
	02 4120. NVH Rec. Park - Demolition...

	DIVISION 03
	03 3000. NVH Rec. Park - Cast-in-place Concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Concrete Stairs.

	B. Related Sections include the following:
	1. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	D. Welding certificates.
	E. Qualification Data:  For Installer.
	F. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates.

	G. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Curing compounds.
	6. Floor and slab treatments.
	7. Semirigid joint filler.
	8. Joint-filler strips.
	9. Repair materials.

	H. Floor surface flatness and levelness measurements to determine compliance with specified tolerances.
	I. Field quality-control reports.
	J. Minutes of preinstallation conference.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tech...

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through one source from a single manufacturer.
	E. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding Code--Reinforcing Steel."
	F. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	G. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials.  Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the fol...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete subcontractor.



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.

	1.7 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents.
	1. ACI 301
	2. ACI 117


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.


	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	D. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	E. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	F. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.


	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	B. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60, deformed bars, assembled with clips.
	C. Plain-Steel Wire:  ASTM A 82, as drawn.
	D. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel wire into flat sheets.

	2.4 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut bars true to length with ends square and free of burrs.
	B. Epoxy-Coated Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, ASTM A 775/A 775M epoxy coated.
	C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.5 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I, Type II, or Type I/II, gray.  Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class F.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar applications and service condition...
	1. Maximum Coarse-Aggregate Size:  1 inch nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.


	2.6 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260/C 260M.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

	C. Water:  ASTM C 94/C 94M and potable.

	2.7 VAPOR RETARDERS
	A. Sheet Vapor Retarder:  Polyethylene sheet ASTM D 4397, not less than 10 mils thick cross linked.

	2.8 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	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. BASF Corporation-Construction Systems
	b. Bon Tool Co.
	c. Dayton Superior.
	d. Euclid Chemical Company (The); an RPM company.
	e. Sika Corporation.
	f. W.R. Meadows, Inc.
	g. Approved equal.


	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, dissipating.
	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. BASF Corporation-Construction Systems
	b. Dayton Superior.
	c. Euclid Chemical Company (The); an RPM company.
	d. W.R. Meadows, Inc.
	e. Approved equal.



	2.9 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Epoxy Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Type A shore durometer hardness of 80 per ASTM D 2240.
	C. Elastomeric Joint Filler: ASTM C 920.

	2.10 CONCRETE MIXTURES
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash:  25 percent.
	2. Ground Granulated Blast-Furnace Slag:  50 percent.
	3. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and Silica Fume:  50 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent.

	C. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.

	D. Proportion normal-weight concrete mixture for exterior exposed elements as follows:
	1. Minimum Compressive Strength:  4000 psi at 28 days.
	2. Cement Type I/II; Minimum cementations materials: 520 lbs/cuyd.
	3. Maximum Water-Cementitious Materials Ratio: 0.45.
	4. Slump Limit:  4 inches plus or minus 1 inch.
	5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery.


	2.11 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.12 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Do not chamfer exterior corners and edges of permanently exposed concrete.
	D. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	E. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...

	3.3 VAPOR RETARDERS
	A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches and seal with manufacturer's recommended tape.


	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

	B. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	C. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.5 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover tool marks on concrete ...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch-wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before concrete ...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	E. Waterstops:  Install in construction joints and at other locations indicated, according to manufacturer's written instructions.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

	C. Cold-Weather Placement:  Comply with ACI 306.1.
	D. Hot-Weather Placement:  Comply with ACI 301.

	3.7 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces exposed to public view.

	C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated:
	1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.  Do not apply cement grout other than that created by the ru...
	2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-half parts fine sand with a 1:1 mixture of bonding admixture and water....
	3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white portland cement in amounts determined by trial patches so color of d...

	D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.8 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect before application.


	3.9 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written i...
	C. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days.
	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	a. After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer.

	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.10 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Concrete where samples do not achieve specified 28 day strength or material where same day test strengths vary by 20% is subject to more extensive field testing by core sampling performed and paid for by the contractor.
	C. Concrete with strength below the specified strength is subject to removal and replacement by the contractor at no expense to the Owner.

	3.11 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
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	DIVISION 04
	04 0513. NVH Rec. Park - Masonry Mortaring...
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to this Section, unless otherwise defined in this Section or in referenced standards.
	B. Standard Free Area:  Free area of a louver 48-inches wide by 48-inches high, identical to that provided.
	C. Maximum Standard Airflow:  Airflow at point of beginning water penetration through a louver 48-inches wide by 48-inches high, identical to that provided.
	D. Drainable-Blade Louver:  Louver designed to collect and drain water to exterior at sill by means of gutters in front edges of blades and channels in jambs and mullions.

	1.4 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide exterior metal louvers capable of withstanding the effects of loads and stresses from wind and normal thermal movement without evidencing permanent deformation of louver components including blades, frames, and supports; noise or metal fatigue caused by louver blade rattle or flutter; or permanent damage to fasteners and anchors.
	B. Air Performance, Water-Penetration, and Air Leakage Ratings:  Provide louvers complying with performance requirements indicated, as demonstrated by testing manufacturer's stock units 48-inches wide by 48-inches high.  Test units according to AMCA 500.

	1.5 SUBMITTALS
	A. Product Data:  For each type of product specified; include plans; elevations; sections; and details showing profiles, angles, and spacing of louver blades.  Show unit dimensions related to wall openings and construction; free area for each size indicated; profiles of frames at jambs, heads, and sills; and anchorage details and locations.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain louvers and vents through one source from a single manufacturer where alike in one or more respects regarding type, design, or factory applied color finish.
	B. SMACNA Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" recommendations for fabrication, construction details, and installation procedures.


	PART 2 -  PRODUCTS
	2.1 MANFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:

	2.2 EXTRUDED ALUMINUM STATIONARY WALL LOUVERS
	A. Fabrication:  Hidden Support Style.
	B. Performance Data
	C. Accessories
	D. Finishes


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and openings, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Coordinate Setting Drawings, diagrams, templates, instructions, and directions for installation of anchorages that are to be embedded in concrete or masonry construction.  Coordinate delivery of such items to Project site.

	3.3 INSTALLATION
	A. Locate and place louver units level, plumb, and at indicated alignment with adjacent work.
	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. Form closely fitted joints with exposed connections accurately located and secured.
	D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no evidence remains of corrective work.  Return items that cannot be refinished in the field to the factory, make required alterations, and refinish entire unit or provide new units.
	F. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying a heavy coating of bituminous paint on surfaces that will be in contact with concrete, masonry, or dissimilar metals.
	G. Install concealed gaskets, flashings, joint fillers, and insulation, as louver installation progresses, where weathertight louver joints are required.  Comply with Division 7 Section "Joint Sealants" for sealants applied during louver installation.

	3.4 ADJUSTING, CLEANING, AND PROTECTING
	A. Periodically clean exposed surfaces of louvers that are not protected by temporary covering to remove fingerprints and soil during construction period.  Do not let soil accumulate until final cleaning.
	B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not harmful to finishes.  Thoroughly rinse surfaces and dry.
	C. Protect louvers from damage during construction.  Use temporary protective coverings where needed and approved by louver manufacturer.  Remove protective covering at the time of Substantial Completion.
	D. Restore louvers damaged during installation and construction so no evidence remains of corrective work.  If results of restoration are unsuccessful, as determined by Architect, remove damaged units and replace with new units.


	04 0516. NVH Rec. Park - Grouting.
	04 2000. NVH Rec. Park - Unit Masonry...
	23-02-14 color-chart
	WCB-SpectraGlaze-Colors - Masory
	04 2300. NVH Rec. Park - Glass Unit Masonry.

	DIVISION 05
	05 5213. NVH Rec. Park - Pipe and Tube Railings
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Aluminum pipe and tube railings.


	1.3 REFERENCES
	A. Aluminum Association (AA)
	1. ABH-21 Aluminum Brazing Handbook
	2. ASD-1 Aluminum Standards and Data
	3. DAF-45 Designation System for Aluminum Finishes
	4. SAA-46 Standards for Anodized Architectural Aluminum

	B. American Architectural Manufacturers Association (AAMA)
	1. AAMA 605.1 Specification for High Performance Organic Coatings on Architectural Extrusions and Panels.
	2. AAMA 606.1 Voluntary Guide Specifications and Inspection Methods of Integral Color Anodic Finishes for Architectural Aluminum.
	3. AAMA 607.1 Voluntary Guide Specifications and Inspection Methods for Clear Anodic Finishes for Architectural Aluminum.
	4. AAMA 608.1 Voluntary Guide Specifications and Inspection Methods for Electrolytically Deposited Color Anodic Finishes for Architectural Aluminum.

	C. American Society for Testing and Materials (ASTM)
	1. B 209 Specification for Aluminum and Aluminum Alloy Sheet and Plate.
	2. B 210 Specification for Aluminum and Aluminum Alloy Drawn Seamless Tubes.
	3. B 211 Aluminum and Aluminum Alloy Bar, Rod and Wire
	4. B 221 Specification for Aluminum-Alloy Bars, Rods, Wires, Shapes and Tubes
	5. B 241 Specification for Aluminum and Aluminum Alloy Seamless Pipe and Seamless Extruded Tube.
	6. B 429 Specification for Aluminum-Alloy Extruded Structural Pipe and Tube.
	7. B 483 Specification for Aluminum and Aluminum-Alloy Drawn Tubes for General Purpose Applications.
	8. D 1730 Recommended Practices for Preparation of Aluminum and Aluminum Alloy Surfaces for Painting.
	9. E 894 Standard Test Methods for Anchorage of Permanent Metal Railing Systems and Rails for Buildings.
	10. E 935 Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings.
	11. E 985 Specification for Permanent Metal Railing Systems and Rails for Buildings.

	D. National Association of Architectural Metal Manufacturers (NAAMM) and National Ornamental and Miscellaneous Metals Association (NOMMA)
	1. Metal Finishes Manual


	1.4 PERFORMANCE REQUIREMENTS
	A. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	1. Aluminum: The lesser of minimum yield strength divided by 1.65 or minimum ultimate tensile strength divided by 1.95.

	B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails:
	a. Concentrated load of 200 lbf applied in any direction.

	2. Top Rails of Guards:
	a. Uniform load of 50 lbf/ ft. applied horizontally and concurrently with 100 lbf/ ft. applied vertically downward.

	3. Infill of Guards:
	a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft. (0.093 sq. m).


	C. Thermal Movements:  Provide exterior railings that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure o...
	1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

	D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Manufacturer's product lines of mechanically connected railings.
	2. Grout, anchoring cement, and paint products.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	a. Show sections and plans of stairs, dimensions and assembly of components.
	1) Railings
	2) Handrail
	3) Brackets
	4) Reinforcements
	5) Anchors
	6) Welded and bolted connections

	b. Show all field connections
	c. Provide setting diagrams for installation of anchors, location of pockets, weld plates for attachment of rails to structure, and blocking for attachment of wall rail.
	d. Specify adequate back up support for anchoring handrail bracket.
	e. Indicate all required field measurements.


	C. Samples for Initial Selection:  For products involving selection of color, texture, or design, including mechanical finishes on stainless steel.
	D. Samples for Verification:  For each type of exposed finish required.
	1. Sections of each distinctly different linear railing member, including handrails, top rails, posts, and balusters.
	2. Fittings and brackets.
	3. Assembled Sample of railing system, made from full-size components, including top rail, post, handrail, and infill.  Sample need not be full height.
	a. Show method of finishing members at intersections.


	E. Welding certificates.
	F. Qualification Data:  For testing agency.
	G. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, according to ASTM E 894 and ASTM E 935.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer.
	B. Welding:  Qualify procedures and personnel according to the following:
	1. AWS D1.2, "Structural Welding Code—Aluminum.


	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with railings by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating railings without field measurements.  Coordinate wall and other contiguous construction to ensure that act...
	2. Provide allowance for trimming and fitting at site.


	1.8 COORDINATION AND SCHEDULING
	A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concr...
	B. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by any means that do not satisfy structural performance requirements.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. 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:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Aluminum Pipe and Tube Railings:
	a. AlumaGuard Corp.
	b. ATR Technologies, Inc.
	c. Blum, Julius & Co., Inc.
	d. Braun, J. G., Company; a division of the Wagner Companies.
	e. CraneVeyor Corp.
	f. Hollaender Manufacturing Company.
	g. Moultrie Manufacturing Company.
	h. Pisor Industries, Inc.
	i. Sterling Dula Architectural Products, Inc.
	j. Superior Aluminum Products, Inc.
	k. Thompson Fabricating, LLC.
	l. Tubular Specialties Manufacturing, Inc.
	m. Tuttle Aluminum & Bronze.
	n. Wagner, R & B, Inc.; a division of the Wagner Companies.
	o. Approved Equal



	2.2 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails, unless otherwise indicated.

	2.3 ALUMINUM
	A. Aluminum, General:  Provide alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than the strength and durability properties of alloy and temper designated below for each aluminum fo...
	B. Extruded Bars:  ASTM B 221 (ASTM B 221M), Alloy 6063-T52.
	C. Extruded Structural Pipe and Round Tubing:  ASTM B 429, Alloy 6063-T6.
	1. Provide Standard Weight (Schedule 40) pipe, unless otherwise indicated.

	D. Drawn Seamless Tubing:  ASTM B 210 (ASTM B 210M), Alloy 6063-T832.
	E. Plate and Sheet:  ASTM B 209 (ASTM B 209M), Alloy 6061-T6.
	F. Die and Hand Forgings:  ASTM B 247 (ASTM B 247M), Alloy 6061-T6.
	G. Castings:  ASTM B 26/B 26M, Alloy A356.0-T6.
	H. Woven-Wire Mesh:  Intermediate-crimp, diamond pattern, 2-inch (50-mm) woven-wire mesh, made from 0.162-inch (4.1-mm) nominal diameter wire complying with ASTM B 211 (ASTM B 211M), Alloy 6061-T94.

	2.4 FASTENERS
	A. General:  Provide the following:
	1. Aluminum Railings:  Type 304 stainless-steel fasteners.

	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless otherwise indicated.
	2. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
	3. Provide square or hex socket flat-head machine screws for exposed fasteners, unless otherwise indicated.

	D. Anchors:  Provide cast-in-place chemical or [torque-controlled expansion anchors, fabricated from corrosion-resistant materials with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry a...

	2.5 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	1. For aluminum railings, provide type and alloy as recommended by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated items.

	B. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	C. Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound.
	1. Water-Resistant Product:  At exterior locations provide formulation that is resistant to erosion from water exposure without needing protection by a sealer or waterproof coating and that is recommended by manufacturer for exterior use.


	2.6 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use con...
	C. Form rail-to-end post connections and all changes in rail direction by miter elbows.
	D. Cut material square and remove burrs from all exposed edges, with no chamfer.
	E. Make exposed joints butt tight and flush.
	F. Close exposed ends of handrail by use of appropriate end cap.
	G. For posts set in concrete, furnish matching sleeves or inserts not less than 5 inches long.
	H. Locate intermediate rails equally spaced between top rail and finished floor or center line of tread.
	I. Verify dimensions on site prior to shop fabrication.

	2.7 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...
	D. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

	2.8 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that locations of concealed reinforcements have been clearly marked for Installer.  Locate reinforcements and mark locations if not already done.

	3.2 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
	3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

	C. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.
	D. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.3 RAILING CONNECTIONS
	A. Nonwelded Connections:  Use mechanical or adhesive joints for permanently connecting railing components.  Use wood blocks and padding to prevent damage to railing members and fittings.  Seal recessed holes of exposed locking screws using plastic ce...
	B. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in Part 2 "Fabrication" Article whether welding is performed in the shop or in the field.
	C. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 inches beyond joint on either side, fasten internal sleeve secur...

	3.4 ANCHORING POSTS
	A. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) larger than OD of post for installing posts in concrete.  Clean holes of loose material, insert posts, and fill annular space between post and concrete with nonshrin...
	B. Cover anchorage joint with flange of same metal as post, attached to post with set screws.
	C. Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 1/8-inch (3-mm) buildup, sloped away from post.
	D. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by conditions, connected to posts and to metal supporting members as follows:
	1. For aluminum pipe railings, attach posts using fittings designed and engineered for this purpose.


	3.5 ANCHORING RAILING ENDS
	A. Anchor railing ends to concrete and masonry with round flanges connected to railing ends and anchored to wall construction with anchors and bolts.

	3.6 ATTACHING HANDRAILS TO WALLS
	A. Attach handrails to wall with wall brackets.  Provide brackets with 1-1/2-inch (38-mm) clearance from inside face of handrail and finished wall surface.
	1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
	2. Use type of bracket with predrilled hole for exposed bolt anchorage.

	B. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.
	C. Secure wall brackets to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	2. For hollow masonry anchorage, use toggle bolts.


	3.7 ADJUSTING AND CLEANING
	A. Clean aluminum and stainless steel by washing thoroughly with clean water and soap and rinsing with clean water.

	3.8 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
	B. Restore finishes damaged during installation and construction period so no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit or provide new units.



	23-08-22 NVH Family Recreational Area-Specifications_Architectural
	DIVISION 06
	06 1000. NVH Rec. Park - Miscellaneous Carpentry...
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Prefinished interior / exterior standing and running trim (White).
	2. At Contractor’s option Simulated Wood Trim specified as exterior trim may be used on the interior if volume of material order provides greater cost efficiency.

	B. Related Sections include the following:
	1. Division 06 Section "Miscellaneous Carpentry – Sill and Ledger Framing" for wood furring, blocking, shims, and hanging strips required for installing woodwork and concealed within other construction before woodwork installation.
	2. Division 06 Section “Simulated Wood Trim” for installation of exterior trim.


	1.2 DEFINITIONS
	A. Interior finish carpentry includes wood furring, blocking, shims, and hanging strips for installing woodwork items unless concealed within other construction before woodwork installation.

	1.3 SUBMITTALS
	1. Trim Board: Pre-finish in standard white factory applied paint.

	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who fabricate products similar to those required for this Project and whose products have 5 years, record of successful in-service performance.
	B. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.  If woodwork must be stored in other than installation areas, store only in areas where environmental conditions com...

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the remainder of the construc...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that comply with requirements of AWI's quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Wood Products:  Comply with the following:
	1. Hardboard:  AHA A135.4.
	2. Provide species and grades listed for materials to be paint finished.
	a. Grade:  Comply with WWPA G-5 standard grading rules.
	b. Species:  Aspen, Douglas Fir-Larch, Douglas Fir South, Engelmann Spruce-Lodgepole, Pine, Engelmann Spruce, Hem-Fir, Idaho White Pine, Lodgepole Pine, Mountain Hemlock, Mountain Hemlock-Hem-Fir, or Ponderosa Pine-Sugar Pine, (Ponderosa Pine-Lodgepol...


	C. Style:  General: as required.
	D. Adhesive:  Liquid Nails or equal and 23 gauge headless.
	E. Corners:  Square with top rail and bottom sill extending over side trim.

	2.2 MISCELLANEOUS MATERIALS
	A. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere as required for corrosion resista...
	B. Adhesives, General:  Do not use adhesives that contain urea formaldehyde.
	C. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Wood Glues:  30 g/L.
	2. Contact Adhesive:  250 g/L.


	2.3 FABRICATION, GENERAL
	A. Interior Woodwork Grade:  Unless otherwise indicated, provide Premium-grade interior woodwork fabrication methods complying with referenced quality standard.




	23-08-22 NVH Family Recreational Area-Specifications_Architectural
	06 1000. NVH Rec. Park - Miscellaneous Carpentry...
	PART 2 -  PRODUCTS
	2.3 FABRICATION, GENERAL
	B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood moisture content in relation to ambient relative humidity during fabrication and in installation areas.
	C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius indicated for the following:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.
	B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.

	3.2 INSTALLATION
	A. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches.
	B. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, repair damaged finish at cuts.
	C. Anchor woodwork to blocking built in or directly attached to substrates.  Secure with countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails for exposed fastening, countersunk and filled ...
	D. Standing and Running Trim:  Install with minimum number of joints possible, using full-length pieces (from maximum length available) to greatest extent possible.  Do not use pieces less than 48 inches long, except where window is shorter than 48 in...
	1. Install standing and running trim with no more variation from a straight line than 1/8 inch in 96 inches.


	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled areas.
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	DIVISION 07
	07 9200.  NVH Rec. Park - Joint Sealers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes joint sealants for the following applications:
	1. Exterior joints in vertical surfaces and horizontal non-traffic surfaces.
	2. Interior joints in the following vertical surfaces and horizontal non-traffic surfaces:
	a. Perimeter joints of exterior openings.
	b. Perimeter joints between interior wall surfaces and frames of windows.
	c. Other joints as indicated.



	1.2 DEFINITIONS
	A. Agencies and the abbreviations used to reference them include the following:
	1. ASTM - American Standards for Testing Materials.
	2. FS - Federal Specification. '
	3. UL - Underwriters Laboratory.


	1.3 SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. Warranties: Special warranties specified in this Section.

	1.4 QUALITY ASSURANCE
	A. Source Limitations: Obtain each type of joint sealant through one source from a single manufacturer.
	B. Codes, Standards & Regulations: Work, including materials and installation, shall be in strict accordance with the following codes.
	1. FS TT-S-00230C: Sealing Compound; Elastomeric Type, Single Component.
	2. FS TT-S-001543A: Sealing Compound; Silicone Rubber Base.
	3. UL 263: Fire Tests of Building Construction and Materials.


	1.5 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint sealant manufacturer or are below 40 degrees F.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.6 WARRANTY
	A. Special Installer's Warranty: Installer's standard form in which Installer agrees to repair or replace elastomeric joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: Two years from date of acceptance of complete project by the authority.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer, based on testing and f...
	B. Colors of Exposed Joint Sealants: As selected by The Authority from manufacturer's full range.

	2.2 ELASTOMERIC JOINT SEALANTS
	A. Elastomeric Sealants: Comply with ASTM C920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C920 classifications for type, grade, class, and uses related to exposure and...
	B. Type: Single-component, low-modulus, neutral-cure silicone sealant for general glazing and above-grade weathersealing for joints between Masonry or Siding to Fiberglass Window Frames.
	1. Type and Grade: S (single component) and NS (non-sag).
	2. Class: 50.
	3. NST:  Non-staining technology.
	4. Uses Related to exposure: T (traffic) and NT (non-traffic)
	5. Uses Related to Joint Substrates: G, M, A, and O.
	6. Federal Specification TT-S001543 A, TT-S00230C Class A.
	7. Mold and mildew resistant.
	8. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; 898NST.
	b. Dow Corning 991 Silicone.
	c. GE SCS9000 SilPruf NB non-staining silicone.



	2.3 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic terpolymer latex solvent-based, thermo-plastic, solids not less than 95 percent acrylic, paintable.  Comply with performance requirements of either ASTM C-920 Type S, Class 12-1/2, Grade NS; or FS TT-S-0023C, Class B, ...
	1. Location:  Interior vertical and horizontal joints.  Do NOT use for traffic joints.
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems.
	b. Pecora Corporation, AC-20.
	c. Tremco Incorporated, Tremplex 834.



	2.4 JOINT-SEALANT BACKING
	A. General: Provide sealant backings of material and type that are non-staining, are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field exper...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type O, open-cell material and non-off-gassing as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and otherwise contribu...

	2.5 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from pre-construction joint-sealant-substrate tests and field tests.
	1. Provide primer at locations where PVC simulated wood trim is installed.

	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in a...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles r...
	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following: Metal.

	B. Joint Priming: Prime joint substrates were recommended in writing by joint-sealant manufacturer. Apply primer to comply with manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or migration ont...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between edges of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Non-sag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint configuration per Figure SA in ASTM C1193, unless otherwise indicated.




	DIVISION 08
	08 1113. NVH Rec. Park - Hollow Metal Doors and Frames
	08 7100. NVH Rec. Park - Door Hardware.
	DIVISION 09
	09 2900. NVH Rec. Park - Gypsum Board.
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:  Interior gypsum board.
	B. Related Sections include the following:
	1. Section 061053 "Miscellaneous Carpentry" for non-structural framing and suspension systems that support gypsum board panels.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 QUALITY ASSURANCE
	A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	1.4 STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against damage from weather, condensation, direct sunlight, construction traffic, and other causes.  Stack panels flat to prevent sagging.

	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install interior products until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. CertainTeed Gypsum, Inc.
	2. G-P Gypsum.
	3. Lafarge North America Inc.
	4. National Gypsum Company.
	5. USG Corporation.

	B. Abuse-Resistant Type:  ASTM C 1629/C 1629M, Level 2.  Manufactured to produce greater resistance to surface indentation, through-penetration (impact resistance), and abrasion than standard, regular-type and Type X gypsum board.
	1. Thickness:  5/8 inch (12.7 mm).
	2. Long Edges:  Tapered.


	2.2 TRIM ACCESSORIES
	A. Trim:  ASTM C 1047.
	1. Material:  Hot-dip galvanized steel sheet or rolled zinc.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	c. Expansion (Control) Joint:  One-piece, rolled zinc with V-shaped slot and removable strip covering slot opening.



	2.3 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape For Interior Gypsum Wallboard:  Paper.
	C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	2. Fill Coat:  For second coat, use setting-type, sandable topping compound.
	3. Finish Coat:  For third coat, use setting-type, sandable topping compound.
	4. Skim Coat:  For final coat of Level 5 finish, use setting-type, sandable topping compound or high-build interior coating product designed for application by airless sprayer and to be used instead of skim coat to produce Level 5 finish.


	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 inch thick.



	PART 3 -  EXECUTION
	3.1 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place.
	C. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	D. Form control and expansion joints with space between edges of adjoining gypsum panels.
	E. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch-wide joints to install sealant.

	F. Attachment to Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.

	3.2 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Abuse-Resistant Type:  Vertical surfaces, unless otherwise indicated.
	2. Type X:  Where required for fire-resistance-rated assembly.

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels vertically (parallel to framing), horizontally (perpendicular to framing), or required by fire-resistance-rated assembly, and minimize end joints.
	2. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.


	3.3 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations approved by Architect for visual effect.  Install joints on both sides above framed door openings at locations where ceiling height is greater than 8-feet.
	C. Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners, unless otherwise indicated.
	2. Bullnose Bead:  Use at outside corners where indicated.
	3. LC-Bead:  Use at exposed panel edges.
	4. L-Bead:  Use where indicated.


	3.4 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:
	1. Level 4:  At panel surfaces that will be exposed to view, unless otherwise indicated.  Including surfaces scheduled to receive ceiling to wall covering.
	a. Primer and its application to surfaces are specified in other Division 09 Sections.

	2. Level 5:  Not used unless indicated on Drawings.




	09 9100. NVH Rec. Park - Painting.
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes surface preparation and field painting of, but not limited to, the following exposed interior items and surfaces.
	1. Gypsum surfaces surrounding windows.
	2. Pre-primed surfaces.

	B. Surface preparation, priming, and finish coats specified in this Section are in addition to shop priming and surface treatment specified in other Sections.
	C. Paint exposed surfaces, except where these Specifications indicate that the surface or material is not to be painted or is to remain natural. If an item or a surface is not specifically mentioned, paint the item, or surface the same as similar adja...
	1. Painting includes field painting of exposed bare and covered pipes and ducts (including color coding), hangers, exposed steel and iron supports, and surfaces of mechanical and electrical equipment that do not have a factory-applied final finish.

	D. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.
	1. Prefinished items include the following factory-finished components:
	a. Finished mechanical and electrical equipment.
	b. Light fixtures.

	2. Finished metal surfaces include the following:
	a. Anodized aluminum.
	b. Stainless steel.
	c. Chromium plate.
	d. Copper and copper alloys.
	e. Bronze and brass.

	3. Operating parts include moving parts of operating equipment
	4. Labels: Do not paint over UL, FMG, or other code-required labels or equipment name, identification, performance rating, or nomenclature plates.


	1.2 DEFINITIONS
	A. Agencies, and the abbreviations used to reference them, include the following:
	1. ASTM - American Standards for Testing Materials.
	2. FM - Factory Mutual.
	3. SSPC - Steel Structures Painting Council.

	B. Standard coating terms defined in ASTM D 16 apply to this Section.
	1. Flat: A lusterless or matte finish with a gloss range below 15 when measured at an 85-degree meter.
	2. Eggshell: Low-sheen finish with a gloss range between 20 and 35 when measured at a 60-degree meter.
	3. Semi Gloss: Medium-sheen finish with a gloss range between 35 and 70 when measured at a 60-degree meter.
	4. Gloss: High-sheen finish with a gloss range more than 70 when measured at a 60-degree meter.


	1.3 SUBMITTALS
	A. Product Data:
	1. Material List: Indicate each material and cross-reference specific coating, finish system, and application. Identify each material by highlighting the manufacturer's catalog number and general classification.
	2. Manufacturer's Information: Manufacturer's technical information, including MSDS label analysis and instructions for handling, storing, and applying each coating material.
	3. Color chart with manufacturer’s full range of standard colors


	1.4 QUALITY ASSURANCE
	A. Applicator Qualifications: A firm or individual experienced in applying paints and coatings similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-service ...
	B. Source Limitations: Obtain block fillers and primers for each coating system from the same manufacturer as the finish coats. Products shall not contain TCLP metals and PCB's.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing manufacturer's name and label and the following information:
	1. Product name or title of material.
	2. Product description (generic classification or binder type).
	3. Manufacturer's stock number and date of manufacture.
	4. Contents by volume, for pigment and vehicle constituents.
	5. Thinning instructions.
	6. Application instructions.
	7. Color name and number.
	8. VOC content.

	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 degrees F. Maintain storage containers in a clean condition, free of foreign materials and residue. The Authority requires add...
	1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and waste daily.


	1.6 PROJECT CONDITIONS
	A. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are between 50 and 90 degrees F.
	B. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at temperatures less than 5 degrees F above the dew point; or to damp or wet surfaces.
	1. Painting may continue during inclement weather if surfaces and areas to be painted are enclosed and heated within temperature limits specified by manufacturer during application and drying periods.



	PART 2 -  PRODUCTS
	2.1 PAINT MATERIALS, GENERAL
	A. Material Compatibility: Provide block fillers, primers, and finish-coat materials that are compatible with one another and with the substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing-a...
	B. Material Quality: Provide manufacturer's best-quality paint material of the various coating types specified that are factory formulated and recommended by manufacturer for application indicated. Paint-material containers not displaying manufacturer...
	1. Proprietary Names: Use of manufacturer's proprietary product names to designate colors or materials is intended to imply that products named are required to be used to the exclusion of equivalent products of other manufacturers unless an approval r...

	C. Colors: As selected by Architect from manufacturer's full range of color chips.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for paint application. Comply with procedures specified in PDCA P4.
	1. Proceed with paint application only after unsatisfactory conditions have been corrected and surfaces receiving paint are thoroughly dry.
	2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions within a particular area.

	B. Coordination of Work: Review other Sections in which primers are provided to ensure compatibility of the total system for various substrates. On request, furnish information on characteristics of finish materials to ensure use of compatible primers.
	1. Notify the Authority about anticipated problems when using the materials specified over substrates primed by others.


	3.2 PREPARATION
	A. General: Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and similar items already installed that are not to be painted. If removal is impractical or impossible because of size or weight of the item, provide ...
	1. After completing painting operations in each space or area, reinstall items removed using workers skilled in the trades involved.

	B. Cleaning: Before applying paint or other surface treatments, clean substrates of substances that could impair bond of the various coatings. Remove oil and grease before cleaning.
	1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not fall on wet, newly painted surfaces.

	C. Surface Preparation: Clean and prepare surfaces to be painted according to manufacturers written instructions for each particular substrate condition and as specified.
	1. Provide barrier coats over incompatible primers or remove and reprime.
	2. Ferrous Metals: Clean unga1vanized ferrous-metal surfaces that have not been shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances. Use solvent or mechanical cleaning methods that comply with SSPC's recommendations.
	a. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before priming.
	b. Touch up bare areas and shop-applied prime coats that have been damaged. Wire-brush; clean with solvents recommended by paint manufacturer, and touch up with same primer as the shop coat.


	D. Material Preparation: Mix and prepare paint materials according to manufacturers written instructions.
	1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign materials and residue.
	2. Stir material before application to produce a mixture of uniform density. Stir as required during application. Do not stir surface film into material. If necessary, remove surface film and strain material before using.
	3. Use only thinners approved by paint manufacturer and only within recommended limits.

	E. Surface Preparation Schedule:

	3.3 APPLICATION
	A. General: Apply paint according to manufacturer's written instructions. Use applicators and techniques best suited for substrate and type of material being applied.
	1. Paint colors, surface treatments, and finishes are indicated in the paint schedules.
	2. Do not paint over dirt, rust, scale; grease, moisture, scuffed surfaces, or conditions detrimental to formation of a durable paint film.
	3. Provide finish coats that are compatible with primers used.
	4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, grilles, convector covers, covers for finned-tube radiation, and similar components are in place. Extend coatings in these areas, as required, to maintain syste...
	5. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
	6. Sand lightly between each succeeding enamel or varnish coat.

	B. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.
	1. The number of coats and film thickness required are the same regardless of application method. Do not apply succeeding coats until previous coat has cured as recommended by manufacturer. If sanding is required to produce a smooth, even surface acco...
	2. Omit primer over metal surfaces that have been shop primed and touchup painted.
	3. If undercoats, stains, or other conditions show through final coat of paint, apply additional coats until paint film is of uniform finish, color, and appearance. Give special attention to ensure that edges, comers, crevices, welds, and exposed fast...
	4. Allow sufficient time between successive coats to permit proper drying. Do not recoat surfaces until paint has dried to where it feels firm, and does not deform or feel sticky under moderate thumb pressure, and until application of another coat of ...

	C. Application Procedures: Apply paints and coatings by brush, roller, spray, or other applicators according to manufacturer's written instructions.
	D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's recommended spreading rate to achieve dry film thickness indicated. Provide total dry film thickness of the entire system as recommended by manufacturer.
	E. Electrical items to be painted include, but are not limited to, the following:
	1. Panelboards.
	2. Electrical equipment that is indicated to have a factory-primed finish for field painting.

	F. Prime Coats: Before applying finish coats, apply a prime coat, as recommended by manufacturer, to material that is required to be painted or finished and that has not been prime coated by others. Recoat primed and sealed surfaces where evidence of ...
	G. Pigmented (Opaque) Finishes: Completely cover surfaces as necessary to provide a smooth, opaque surface of uniform (mish, color, appearance, and coverage. Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imp...
	H. Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, or repaint work not complying with requirements.

	3.4 PAINTING & COATING SYSTEMS
	A. General: Work with Painting Schedule for number of coats.

	3.5 CLEANING
	A. Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials from Project site.

	3.6 PROTECTION
	A. Protect work of other trades, whether being painted or not, against damage from painting. Correct damage by cleaning, repairing or replacing, and repainting, as approved by The Authority.
	B. Provide "Wet Paint" signs to protect newly painted finishes. After completing painting operations, remove temporary protective wrappings provided by others to protect their work.
	1. After work of other trades is complete, touch up and restore damaged or defaced painted surfaces. Comply with procedures specified in PDCA Pl.




	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	C. Samples:

	1.5 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Fixture manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Each fixture type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among fixtures.
	C. Fixtures must meet the following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver lighting fixtures and accessories in factory fabricated containers or wrappings that properly protect fixtures from debris and physical damage.
	B. Handle lighting fixtures carefully to prevent damage, breaking, and scoring.  Do not install damaged fixtures or components; replace with new.
	C. Store lighting fixtures in clean dry place.  Protect from weather, dirt, fumes, water, construction debris, and physical damage.
	D. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.
	E. Support poles to prevent distortion and arrange to provide free air circulation.
	F. Retain factory applied pole wrappings on poles until right before pole installation.

	1.7 WARRANTY
	A. Manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within specified warranty period.  Warranty shall include repair or replacement of products that fail in materials or workmanship, that corrode, fade, stain, perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty period.  Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or unauthorized repairs or alterations from warranty coverage.
	B. Warranty Period: Five year(s) from date of Substantial Completion.



	DIVISION 10
	23-08-22 NVH Family Recreational Area-Specifications_Architectural
	10 2813. NVH Rec. Park - Toilet Accessories
	PART 2 -  PRODUCTS
	2.1 LIGHTING FIXTURES
	A. Manufacturers
	B. General
	C. Listings
	D. Fixture Construction
	E. Light Engines

	2.2 DRIVERS
	A. Manufacturers
	B. General
	C. Emergency Battery Driver

	2.3 FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section 260529 “Hangers and Supports for Electrical Systems” for additional support components not specified below.
	B. Comply with luminaire manufacturers' mounting requirements.
	C. Use stainless steel fasteners and mounting bolts unless otherwise indicated.

	2.4 POLES
	A. Pole Construction:
	B. Mounting Components:
	C. Pole Accessories



	DIVISION 12
	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Inspection
	B. General
	C. Supports
	D. Flush Mounted Fixtures in Drywall Ceilings
	E. Wall Mounted Fixtures
	F. Surface Mounted Fixtures
	G. Poles

	3.2 COORDINATION
	A. Sequence lighting fixture installation with other work to reduce the possibility of damage to fixtures during remainder of construction period.
	B. Coordinate exact location of all light fixtures with architect, civil engineer, and site contractor prior to installation.  Fixture locations shall be installed relative to other site features installed by site contractor and should not be scaled off of drawings.

	3.3 FIELD QUALITY CONTROL
	A. Inspect each installed fixture and pole for damage or corrosion.  Replace damaged fixtures, poles, and components.
	B. Verify normal operation of each fixture after fixtures have been installed and circuits have been energized.  Replace or repair malfunctioning fixtures and components.
	C. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify normal transfer to battery power source and retransfer to normal.
	D. Verify operation of photoelectric controls.

	3.4 ADJUSTING AND CLEANING
	A. Remove protective wrapping on fixtures.
	B. Clean fixtures upon completion of installation.  Use methods and materials recommended by manufacturer.  Lenses and louvers with dust, dirt, scratches, or fingerprints shall not be acceptable.

	3.5 STARTUP SERVICE
	A. Burn-in LED fixtures prior to occupancy by Owner for a minimum of 100 hours at full light output.

	3.6 GROUNDING
	A. Provide equipment grounding connections for all lighting fixtures.  Tighten connections to comply with tightening torques specified in UL Standard 486A to assure permanent and effective grounds.
	B. Ground metal poles and support structures according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."



	12 9300. NVH Rec. Park - Site Furnishings
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following site and street furnishings:
	1. Benches
	2. Trash Receptacles
	3. Tables
	4. Sun Shades

	B. Products furnished, but not installed under this Section, include pipe sleeves or anchor bolts to be cast in concrete footings.

	1.3 SUBMITTALS
	A. Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.
	B. Product data:
	1. Manufacturer’s standard product literature.
	2. Shop drawings.
	3. Installation instructions.
	4. Maintenance instructions.

	C. Submit powdercoat finish samples for approval.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	1. Minimum 15 years experience in the manufacture of site seating.
	2. Forest Stewardship Council (“FSC”) Certified Supplier. Provide manufacturer’s FSC certification number.
	3. Provide reference list of at least ten major transportation authorities, municipalities, universities, or
	4. other high-use public environments currently using site seating fabricated by the manufacturer.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Handle products in accordance with manufacturer’s instructions.
	B. Store products in manufacturer’s original packaging until ready for installation.
	C. Protect products from impacts and abrasion during storage.

	1.6 WARRANTY
	A. Provide manufacturer’s standard warranty:
	1. Warranty terms: three years from date of invoice against defects in materials and workmanship.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Provide the following site furnishings on the products named:
	Manufacturer: Landscape Forms; 7800 E. Mighigan Avenue Kalamazoo, MI 49048 phone: 800-430-6209
	email: comments@landscapeforms.com
	website: www.landscapeforms.com
	1. Approved Equal

	B. Benches
	1. Model: Stay
	2. Style: Length 68-1/2”
	a. Backed

	3. Mounting
	a. Embedded

	4. Divider Option:
	a. No divider

	5. Arm Option:
	a. End Arms

	6. Color:
	a. Flambe Orange


	C. Trash Receptacles
	1. Model: Pitch
	2. Style:
	a. Side Opening litter receptacle
	1) Height: 34 inches
	2) Top: 25 inches square
	3) Base: 17-1/2 inches square
	4) Capacity: 28 gallon
	5) Opening: Two 5 inch x 13 inch rectangular openings in the aluminum side panels


	3. Mounting:
	a. Free standing

	4. Liner color:
	a. Black

	5. Arm Option:
	a. End Arms

	6. Color:
	a. Flambe Orange

	7. Installation:
	a. Freestanding: levelers included.


	D. Tables:
	1. Model: Mingle
	2. Style: Perforated metal seats
	a. Backed

	3. Number of seats:
	a. 4
	b. 5, spaced to allow 1 open seat for wheelchair access
	c. 6

	4. Tabletop:
	a. Style:
	1) Catena

	b. Size:
	1) Diameter: 42 inches

	c. Umbrella Hole: 2” dia hole, with grommet installed for use with 1-1/2” dia pole.  Stainless steel hardware for securing the umbrella to the table is included.

	5. Mounting
	a. Freestanding with glides

	6. Color
	a. Flambe Orange


	E. Umbrella
	1. Model: Shade
	2. Mounting:
	a. Table Mount

	3. Number of seats
	a. Flambe Orange




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that substrates are stable and capable of supporting the weight of items covered under this section.
	B. Verify that substrates have been adequately prepared to securely anchor those items that will be surface mounted.

	3.2 INSTALLATION
	A. Install according to the manufacturer’s installation instructions. Stainless steel mounting hardware sold separately
	B. Install in conformance to applicable ADA guidelines and End User’s established Accessibility policies.
	END OF SECTION 12 9300
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section and other sections of Division 22.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	G. The following are industry abbreviations for rubber materials:
	H. The term "as indicated" means as shown on drawings by notes, graphics or schedules, or written into other portions of contract documents.  Terms such as "shown", "noted", "scheduled" and "specified" have same meaning as "indicated", and are used to assist the reader in locating particular information.
	I. It is the intention of these Contract Documents to call for finished work, tested and ready for operation.
	J. References made to Plumbing Contractor throughout Division 22 is intended to refer to the contractor or subcontractor who will furnish and install Plumbing materials and equipment.

	1.4 QUALIFICATIONS FOR BIDDERS
	A. The Plumbing Contractor shall be experienced in work similar to that indicated for this Project and shall have a record of successful in-service performance.
	B. Upon request, the Plumbing Contractor shall provide a listing of similar jobs with references.
	C. Before submitting bid, the Plumbing Contractor shall visit the site and examine existing conditions on which his work is in any way dependent.  The Plumbing Contractor shall immediately report to the Architect any condition which might prevent him from installing his equipment in the manner intended.

	1.5 BID SUBMISSION REQUIREMENTS
	A. The Plumbing Contractor shall submit his bid, including the Base Bid and all Alternate Bids, in accordance with the General Provisions of the Contract, including General, Supplementary and Special Conditions.
	B. Only one manufacturer shall be listed for each equipment item.

	1.6 LAWS, CODES, AND REGULATIONS
	A. All work shall be installed in accordance with accepted trade standards or practices.  Accepted trade standards or practices shall be documented and shall be based on sound engineering design principles.  Accepted trade standards or practices must include a statement indicating that the specific application in question is included within its scope.  Accepted trade standards and practices must be documented through an engineering society or trade organization.
	B. Failure to follow laws, codes, public regulations and accepted trade standards or practices will result in rejection of the work.  All rejected work shall be removed and replaced at no additional cost to the Owner.
	C. Nothing contained in these Specifications or shown on the Drawings shall be construed to be in conflict with state or local codes, ordinances or regulations governing the installation of the work specified herein.  Should any change in the Drawings and/or Specifications be required in order to conform to the applicable codes, ordinances, regulations or laws, the Plumbing Contractor shall notify the engineer immediately upon discovery of the violation.
	D. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in each section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.

	1.7 REGULATORY REQUIREMENTS
	A. Conform to applicable Building Codes.
	B. Plumbing:  Conform to the 2018 International Plumbing Code and the Allegheny County Health Department - Current Addition & Amendments.
	C. Energy conservation shall be provided for plumbing systems as described in the Pennsylvania Building Energy Conservation Act 222.

	1.8 PERMITS, FEES, AND NOTICES
	A. The Plumbing Contractor shall give all requisite notices, obtain and pay all deposits and fees necessary for the installation, tests connections to the utility company service lines, street openings, repairs and inspection of all work provided under this Specification.  These tests shall be conducted in the presence of the Architect.

	1.9 APPLICABLE PUBLICATIONS
	A. The publications listed in each section form a part of that Section to the extent referenced.
	B. The publication date is the publication in effect as of the bid date, except when a specific publication date is specified.
	C. Obtain copies of referenced standards direct from publication source when needed for proper performance of work, or when required for submittal by Contract Documents.

	1.10 SCOPE OF WORK
	A. The work to be performed consists of the satisfactory completion of all Plumbing work, as indicated in the Contract Documents.
	B. The work to be performed under these specifications shall include providing all labor, materials and equipment necessary to furnish and install, complete, properly and fully, all Plumbing Work as shown on drawings, herein specified and/or necessary thereto, whether or not specified herein in detail, and/or reasonably implied, and leaving the same in satisfactory operating condition.  It is the intent of these specifications that a complete and operating system shall be installed and this Contractor shall carefully examine the site, plans, and specifications, and shall include all items necessary to accomplish this purpose.

	1.11 SCHEDULING OF WORK
	A. This project consists of new construction and renovation work.  Due to the size, scope and time required to complete this work, it may be necessary to perform the work in phases in order to allow the owner to continue with their business operations with a minimum amount of disruption.
	B. The Contractor shall thoroughly review the plumbing drawings, along with the architectural drawings, for the phasing sequence and shall incorporate into his bid the impact the phasing sequence and the construction schedule has on the Plumbing work in this project.
	C. Initially, upon award of all construction contracts, work shall begin on new construction.  Early in this portion of the work, and so as to avoid or minimize disruption to the owner.

	1.12 DESCRIPTION OF SYSTEMS
	A. Without intending to limit or restrict the volume of work required by this Specification and the applicable drawings, the work generally consists of:

	1.13 EQUIPMENT FURNISHED UNDER OTHER CONTRACTS
	A. Unless otherwise specified or shown on the drawings, this Contractor shall make final plumbing connections to all equipment furnished under General and Electrical Contracts.  For HVAC equipment, this Contractor shall provide a capped water outlet within two (2) feet of the HVAC equipment, and the HVAC Contractor shall make and be responsible for the final connections.  For HVAC gas fired equipment, this Contractor shall make the final gas connections to the equipment.
	B. Unless otherwise specified or shown on drawings, the equipment furnished under the concurrent contracts will be furnished with their operating controls.  This Contractor shall provide valves on water and gas, and unless otherwise shown or specified traps on waste outlets, and shall furnish all labor and materials required to connect the equipment and make it operative.  Unless otherwise shown or specified valves on lines to equipment shall be ball valves.
	C. Equipment furnished under other contracts will be set in place by the Contractor for that equipment.  Controlling devices for this equipment will be furnished with the equipment, but were supplied detached, they shall be installed into the plumbing work piping assemblies by the Plumbing Contractor.
	D. This Contractor shall refer to the shop drawings of equipment furnished under other contracts to obtain the locations of connections and arrangements of piping assemblies to which he is required to connect.  All the required pipe, fittings, adapters, couplings and other accessories required to make the equipment operative shall be provided by this Contractor.
	E. Products furnished to the site and paid for by the Owner.

	1.14 SPACE PRIORITY
	A. Ensure equitable use of available space for materials and equipment installed above ceilings.  Allocate space in the order of priority as listed below.  Items are listed in the order of priority, with items of equal importance listed under a single priority number.
	B. Order of priority does not dictate installation sequence.  Installation sequence shall be as mutually agreed by all affected trades.
	C. Change in order of priority is permissible by mutual agreement of all affected trades.
	D. The work of a particular trade shall not infringe upon the allocated space of another trade without permission of the contractor for the affected trade.
	E. The work of a particular trade shall not obstruct access for installation, operation and maintenance of the Work, materials and equipment of another trade.
	F. This Contractor shall verify roughing-in dimensions for all fixtures and equipment prior to his roughing-in for such fixtures and equipment.

	1.15 CUTTING AND PATCHING
	A. Cutting and patching shall be in accordance with Division 1 Section “Execution”.
	B. The Plumbing Contractor shall seal all openings he has utilized in fire-rated floors, ceilings or partitions after his work has been installed.  The material used for sealing the openings shall have a fire-rating equal to or greater than the rating of the floor, ceiling or partition material.
	C. The Plumbing Contractor shall be responsible for providing all cutting, patching, and finishing of existing construction which is not specifically shown on the Architectural Drawings and which is required for the proper installation of his equipment and materials which are to be installed in the existing portion of this project.  This work shall also be provided when removing existing equipment and materials.  All cutting shall be kept to an absolute minimum consistent with the requirements of the project.
	D. Cutting, patching and finishing shall be performed by workmen skilled in this type of work.  All patching shall be done utilizing materials of the same quality and texture as the adjacent undisturbed areas.  All finishing shall match the undisturbed adjacent areas.  Painting of the final finished areas, where general construction work occurs, will be the responsibility of the General Contractor.  Painting of the final finished areas, where no general construction work occurs, shall be the responsibility of the Plumbing Contractor.  The Plumbing Contractor shall paint entire plane in which damage occurs whether the surface is a wall or a ceiling.
	E. No cutting shall be done which may affect the building structurally or architecturally without first consulting with the General Contractor and then securing the approval of the Architect.  Cutting shall be accomplished in such a manner as not to cause damage to the building or leave unsightly surfaces which cannot be concealed by plates, escutcheons or other construction.  Where such unsightly conditions are caused, the Plumbing Contractor shall be required, at his own expense, to repair the damaged areas.  Note all holes or openings in existing concrete or masonry shall be drilled, core bored or saw cut.
	F. Where present equipment or material is removed and unused openings remain in walls, floors, partitions, etc., the Plumbing Contractor shall properly patch all such openings.

	1.16 RECORD DRAWINGS
	A. Provide in accordance with Division 01 Section PROJECT RECORD DOCUMENTS and as stated below.
	B. The Plumbing Contractor shall:

	1.17 INTENT OF DRAWINGS AND SPECIFICATIONS
	A. The implied and stated intent of the drawings and specifications is to establish minimum acceptable quality standards for materials, equipment and workmanship, and to provide operable plumbing systems complete in every respect.
	B. Any apparatus, appliance, material or work not shown as standard industry practice on drawings, but mentioned in the specifications, or vice versa, shall be provided by the Plumbing Contractor without additional expense to the Owner.
	C. The drawings are diagrammatic, intending to show general arrangement and location of system components, and are not intended to be rigid in detail.
	D. Due to the small scale of the drawings, all required offsets and fittings may not be shown but shall be provided at no change in Contract price.
	E. As many of the small lines required for the complete installation are shown on the drawings as is practicable, but some may have been omitted.  The Contractor shall do all such piping that may be required or directed to effect proper connections to all apparatus, equipment, and fixtures in accordance with the manufacturer's detailed drawings and instructions.
	F. The equipment schedules shown on the drawings list the manufacturer used as the basis of design in the preparation of the Bid Drawings.  The equipment specifications list that manufacturer as well as other manufacturers the Engineer, Architect and/or Owner find acceptable from a performance and product quality standpoint.  Listing these other manufacturers in no way implies that the Engineer or Architect has exhaustively researched the products available by these manufacturers to determine whether they have a positive or negative monetary impact on the design shown on the Bid Drawings.  In addition, listing these other manufacturers in no way implies that the Engineer or Architect has exhaustively researched the products available by these manufacturers to determine whether the dimensions of these products will have a negative impact on the space allotted for this equipment.  If the Contractor or his Subcontractors decide to use a product or manufacturer that is listed as acceptable in the specifications but is different from the product or manufacturer scheduled on the drawings, it will be the responsibility of the Contractor or his Subcontractors to fully explore the product to ensure that it can be installed in the space allotted and shall pay any and all costs (including additional professional design fees) associated with the use of these products or manufacturers that impact the structure, the electrical system(s), the HVAC system(s) and/or the Plumbing system(s) due to an increase in weight, electrical load, drain and vent requirements, connection sizes, etc., between the scheduled item and the equipment item used.

	1.18 SUBMITTALS
	A. Provide in accordance with Division 01 Section SUBMITTAL PROCEDURES and as stated below.
	B. Submit plans to the Pennsylvania Department of Labor and Industry (L&I) Boiler Division.  Install water heaters, fired and unfired pressure vessels in conformance with approved drawings providing all required valves, platforms, ladders, exits and clearances.  Submit approved L&I drawings to Architect before construction.
	C. Submit Product Data, shop drawings, and samples in accordance with the General Conditions and Supplementary Conditions, within 60 days of award of contract for every item of material, etc. used.
	D. Designate in the construction schedule, or in a separate coordinated schedule, the dates for submission and the dates that reviewed shop drawings, product data and samples will be needed.
	E. Shop Drawings shall be presented in a clear and thorough manner.  Details shall be identified by reference to sheet and detail, schedule or room numbers shown on Contract Drawings.
	F. The following is a list of some important material, equipment and systems that require shop drawing approval, refer to each section of this specification for additional submittal requirements:
	G. All drawings prepared by the Plumbing Contractor, for the Plumbing Contractor's use, shall be submitted for approval.  Such drawings include, but are not limited to, pipe fabrication and layout drawings, Plumbing piping and layout drawings, equipment layout drawings, coordination drawings, and drawings of miscellaneous details.
	H. Office samples shall be of sufficient size and quantity to clearly illustrate functional characteristics of the product, with integrally related parts and attachment devices, and full range of color, texture and pattern.
	I. The Plumbing Contractor shall be responsible for reviewing shop drawings, product data and samples prior to submission.  The Plumbing Contractor shall clearly mark or highlight the submittal to indicate all pertinent information such as model number, dimensions, capacities, clearances, performance characteristics, etc., and shall delete any data which is not relevant to the work.  The Plumbing Contractor shall also determine and verify field measurements, field construction criteria, catalog numbers and similar data, and conformance with specifications.
	J. The Plumbing Contractor shall coordinate each submittal with requirements of the work and of the Contract Documents.
	K. The Plumbing Contractor shall notify the Architect in writing, at time of submission, of any deviations in the submittals from requirements of the Contract Documents.
	L. The Plumbing Contractor shall begin no fabrication or work which requires submittals until return of submittals with Architect approval.
	M. The Plumbing Contractor shall make submittals promptly in accordance with approved schedule, and in such sequence as to cause no delay in the work or in the work of any other Contractor.
	N. Unless required otherwise by the General Conditions or the Supplementary Conditions, the number of submittals required shall be as follows:
	O. The Plumbing Contractor shall also include in each submittal the date of submission and the dates of any previous submissions; the project title and number; the names of the Plumbing Contractor, the supplier, and the manufacturer; identification of the product, with the specification section number; identification of revisions on resubmittals; and the Plumbing Contractor's stamp, initialed or signed, certifying to review of submittal, verification of products, field measurements and field construction criteria, and coordination of the information within the submittal with requirements of the work and of Contract Documents.
	P. For resubmission requirements, the Plumbing Contractor shall make any corrections or changes in the submittals (i.e., shop drawings, samples or product data) required by the Architect and resubmit until approved.
	Q. The Architect will review submittals with reasonable promptness and in accordance with schedule, affix stamp and initials or signature, and indicate requirements for resubmittal, or approval of submittal, and return submittals to Plumbing Contractor for distribution, or for resubmission.
	R. Submittals for equipment and pumps shall include manufacturer's published performance curves showing flow rate, pressure drop, efficiency, horsepower, NPSH required (for pumps), and operating points.
	S. As soon as practicable, and within 30 days after the date of award of contract, and prior to installation of any equipment or material a completed schedule of equipment and material proposed for installation shall be submitted to the A/E for approval.
	T. All material submitted for approval, excepting special equipment and special adaptation of regular equipment as hereinafter specified and as specifically shown on the drawings, shall be standard printed matter made available by the manufacturer to the public and in effect at the time of opening of bids and shall indicate that the material or equipment is regularly produced and recommended for the service required.  In the event any items of material or equipment contained in the schedule fail to comply with the specification requirements, such items may be rejected.
	U. In the event that the contractor fails to submit the required schedule of materials and equipment within the allowed time, the A/E will select a complete line of materials, fixtures, and equipment.  The selection made shall be final and binding, and the items shall be furnished and installed by the contractor without any change in contract price or time of completion.
	V. Product data for the following:
	W. Welding certificates.

	1.19 SUBSTITUTIONS AND PRODUCT OPTIONS
	A. Provide in accordance with Division 01 Section SUBSTITUTION PROCEDURES and as stated below.
	B. It will be the responsibility of this contractor to pay any and all costs associated with any approved substitutions which impact the structure, the electrical system(s), the plumbing system(s) and/or the Plumbing system(s) due to an increase in weight, electrical load, drain requirements, connection sizes, etc., between the approved substitution item and the equipment item scheduled and/or indicated as the basis of design.
	C. For products specified only by reference standard, select any product meeting that standard.  For products specified by naming several products or manufacturers, select any one of the products or manufacturers named, which complies with the drawings and specifications.  For products specified by naming one or more products or manufacturers and "or equal", Plumbing Contractor must submit a request as for substitutions for any product or manufacturer not specifically named.
	D. The Architect will consider written requests from the Plumbing Contractor for substitution of products by manufacturers not listed in the Specification for a period up to 10 days prior to the Bid.  Within this period, submit a separate request for each product, supported with complete data, with drawings and samples as appropriate and as required under the "submittals" paragraph in this section to include:  Comparison of the qualities of the proposed substitution with that specified; changes required in other elements of the work because of the substitution; effect on the construction schedule; cost data comparing the proposed substitution with the product specified; availability of maintenance service, and source of replacement materials.
	E. A request for a substitution constitutes a representation that the Plumbing Contractor has investigated the proposed product and determined that it is equal to or superior in all respects to that specified; can be installed within the space allotted; will provide the same warranties or bonds for the substitution as for the product specified; will coordinate the installation of an accepted substitution into the work, and make such other changes as may be required to make the work complete in all respects; waives all claims for additional costs, under his responsibility, which may subsequently become apparent.
	F. The Plumbing Contractor will compensate the Architect and Engineer on a time and material basis for their costs involved in reviewing a substitution.

	1.20 OPERATING AND MAINTENANCE DATA AND OWNER INSTRUCTION
	A. Provide in accordance with Division 01 Section OPERATION AND MAINTENANCE DATA and as stated below.
	B. The manual shall contain as a minimum: models and serial numbers for the equipment; description of the equipment/system and its components; recommended routine, preventative and emergency maintenance; start-up, operating and safety instructions; recommended frequency of inspection; oil type; belt tension adjustment; performance curves, engineering data, and tests; "trouble-shooting guide"; a spare parts list; and names, addresses and telephone numbers for the equipment installer, the maintenance contractor, and the local spare parts source.
	C. Provide complete operating and maintenance information for products specified in:

	1.21 QUALITY ASSURANCE
	A. Provide in accordance with Division 01 Section QUALITY REQUIREMENTS.
	B. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	C. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	D. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

	1.22 DELIVERY, STORAGE, HANDLING, AND PROTECTION
	A. Provide in accordance with Division 01 Section PRODUCT REQUIREMENTS and as stated below.
	B. Arrange deliveries of products in accordance with construction schedules. Coordinate to avoid conflict with work and conditions at the site.  Deliver products in undamaged condition, in manufacturer's original containers or packaging, with identifying labels intact and legible.
	C. Immediately on delivery, inspect shipments to assure compliance with requirements of Contract Documents and approved submittals, and those products are properly protected and undamaged.
	D. Provide equipment and personnel to handle products by methods to prevent soiling or damage to products or packaging.
	E. Deliver pipes and tubes with factory applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	F. Store new products in accordance with manufacturer's instructions, with seals and labels intact and legible.  Store new products or items being re-used in a manner to prevent damage due to the elements, prevent damage due to construction operations at the site, and allow for ease of inspection.
	G. Provide substantial coverings as necessary to protect installed products from damage from traffic and subsequent construction operations.  Remove when no longer needed.
	H. The Plumbing Contractor, at his own expense, shall make good to the Architect and the Owner's satisfaction any damage to his work incurred by the action of the elements or any other cause due to the neglect on the part of the Plumbing Contractor or his representatives.
	I. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.23 PROTECTION OF SERVICES AND EQUIPMENT
	A. Repair, replace and maintain in service any utilities, facilities or services (underground, aboveground, interior and/or exterior) which are damaged, broken, or otherwise rendered inoperative during the course of construction.  The method used in repairing, replacing or maintaining the services shall be approved by the Architect and/or Engineer.
	B. The Plumbing Contractor shall protect all work, materials and equipment during the construction period.  All openings must be securely covered, or otherwise protected, in order to prevent injury due to dropped tools, materials or dirt.

	1.24 SPECIAL CONDITIONS RELATED TO PLUMBING WORK
	A. During the course of construction, cap or otherwise seal off, in an approved manner, those portions of the piping system in which work is not being performed, in order to prevent the entry of dirt or dust.
	B. The Plumbing Contractor shall coordinate all utility shut-downs with the Owner.
	C. Install equipment along with control devices and all replaceable fittings with sufficient clearance for operation and maintenance functions.
	D. Do not install piping in transformer vaults or electrical equipment rooms.  In accordance with the National Electric Code Article 110-34f, do not install piping adjacent to or above any surface of electrical controls, panels, switches, terminals, boxes or similar electrical equipment.  Drip-pan protection shall not be permitted, except where detailed.
	E. Exposed piping shall be run so as to allow maximum headroom consistent with proper pitch.  Piping shall not interfere with any light, opening, door, window or equipment.  Headroom in front of openings, doors and windows shall not be less than the top of the opening.  Minimum clearance of 1 inch shall be maintained around all piping, valves and fittings.
	F. Outside, underground piping shall have a minimum of 36 inches of earth cover, except provide greater coverage to equal locally recorded frost penetrations.
	G. Lay out the work and establish all heights and grades required for installation.
	H. All material and equipment to be furnished under this contract shall be new and shall conform to the grade, quality and standards specified herein.  Items of equipment shall be the latest standard product as advertised in printed catalogues by reputable manufacturers for the purpose intended and shall have replacement parts available.
	I. Equipment shall be installed in strict accordance with the manufacturer's instructions for type and capacity of each piece of equipment.  The Plumbing Contractor shall obtain these instructions from the manufacturer and such instructions shall be considered a part of these specifications.  Type, capacity, and application of equipment shall be suitable and capable of satisfactory operation for the purpose intended in the plumbing system.
	J. Equipment and materials of the same general type shall be of the same make throughout the work to provide uniform appearance, operation, and maintenance.
	K. It shall be the responsibility of the Contractor to ensure that the items to be furnished fit the space available.  He shall make necessary field measurements to ascertain space requirements, including those for connection, and shall furnish and install such sizes and shapes of equipment that the final installation shall suit the true intent and meaning of the drawings and specifications.
	L. Where equipment requiring different arrangement or connections from those shown is approved, it shall be the responsibility of the Contractor to install that equipment to operate properly and in harmony with the intent of drawings and specifications.  When directed by the Architect, the Contractor shall submit drawings showing the proposed installation.  If the proposed installation is approved, the Contractor shall make all incidental changes in piping, ductwork, supports, insulation, wiring, heaters, panelboards, etc.  He shall provide any additional motors, controllers, valves, fittings, and other additional equipment for the proper operation of the system resulting from the selection of that equipment, including all required changes in affected trades.  The Contractor shall be responsible for the proper location of roughing-in and in connections by other trades.  All changes shall be made at no increase in the Contract Amount or additional cost to the other trades.
	M. Unless otherwise noted on the drawings or in the specifications, concrete pads and bases for heaters, tanks, and other equipment shall be furnished and installed by the Contractor furnishing the equipment requiring such pad or base.  The Contractor shall establish sizes and locations of the various concrete bases required and shall provide all necessary anchor bolts, together with the templates for holding these bolts in position.  Anchor bolts shall be placed in steel pipe sleeves to allow for adjustment, with suitable plate at bottom end of sleeve to hold the bolt.  Each concrete base shall be not less than 4" high, which shall project 3" on all sides beyond the equipment.  Special vibration isolation foundations that are required are specified with the equipment supported.
	N. The Contractor shall support, plumb, rigid and true to line, all work and equipment furnished under each section.  The Contractor shall study thoroughly all general, structural, mechanical, and electrical drawings, shop drawings, and catalog data to determine how equipment, fixtures, piping, conduit, ductwork, etc. are to be supported, mounted, or suspended and shall provide extra steel bolts, inserts, pipe standards, brackets and accessories for proper support, whether or not shown on the drawings. When directed, the Contractor shall submit prints showing supports for approval.
	O. Provide safety guards for all pulleys, belt-drives and rotating equipment.  Safety requirements of the Pennsylvania Department of Labor and Industry and OSHA shall be met.

	1.25 COORDINATION
	A. Sequence of Work
	B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for plumbing installations.
	C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	D. Coordinate requirements for access panels and doors for plumbing items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."
	E. This Plumbing Contractor must cooperate completely and coordinate work with the General Trade and other trades providing equipment under this division and other divisions of the specifications.
	F. Interference drawings shall be prepared as a combined effort of all trades.  Each trade shall proceed with their own set of drawings on electronic backgrounds in AutoCAD Format prepared by the Mechanical Contractor.  The Mechanical Contractor shall start their drawings immediately upon award of contract.  Drawings shall be at 1/4" = 1'0" scale based on sheet size and plan location and orientation as shown on the architectural drawings.  All interference drawings shall be capable of being overlaid to coordinate interferences and for printing.  All congested areas and mechanical room plans shall be drawn at 3/8" = 1'0" scale.
	G. After the Mechanical Contractor has finished, it shall forward one print along with an electronic file to the Plumbing trade that in turn will show and coordinate the plumbing work on the combined plans with the other trades.  After the Plumbing trade has finished, it shall forward one print along with an electronic file to the Electrical trade that, in turn, will show and coordinate the electrical work on the combined plans with the other trades. After the Electrical trade has finished, it shall forward one print along with an electronic file to the Plumbing trade that, in turn, will show and coordinate the electrical work on the combined plans with the other trades
	H. Interference plans and elevations shall show in detail the location of the following items which require coordination because of size and proximity to other equipment and systems.  Drawings shall show in order of installation priority within the allotted space the items prioritized in the paragraph entitled "Space Priority".
	I. Reproducible copies along with electronic file of the finished interference drawings shall be submitted to the Architect for record and approval before actual installation work begins.  Each trade shall make completed interference drawings available to their craft for installation of the work.
	J. Individual trade interference drawings may be used as shop drawings and/or as record drawings at the completion of the project.

	1.26 DEMONSTRATION AND TRAINING
	A. Provide in accordance with Division 01 Section DEMONSTRATION AND TRAINING and as stated below.
	B. After the tests and adjustments have been made, approved factory-authorized system representatives and the Contractor shall fully instruct Owner in all details of operation and maintenance of equipment installed under this Contract.  Dates and times of such instructions shall be as directed by Owner, including any necessary weekend or after-hours instruction.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.

	2.2 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory threaded pipe and pipe fittings.

	2.3 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.
	E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	H. Solvent Cements for Joining Plastic Piping:
	I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer.

	2.4 TRANSITION FITTINGS
	A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Plastic-to-Metal Transition Fittings:  CPVC and PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	C. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	D. Plastic-to-Metal Transition Unions:  MSS SP-107, CPVC and PVC four-part union.  Include brass end, solvent-cement-joint end, rubber O-ring, and union nut.
	E. Flexible Transition Couplings for Underground Non-pressure Drainage Piping:  ASTM C 1173 with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal band on each end.

	2.5 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:  Factory fabricated, union assembly, for 250-psig minimum working pressure at 180°F.
	D. Dielectric Flanges:  Factory fabricated, companion-flange assembly, for 150- or 300-psig minimum working pressure as required to suit system pressures.
	E. Dielectric Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	F. Dielectric Couplings:  Galvanized steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225°F.
	G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225°F.

	2.6 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.

	2.7 SLEEVES
	A. Galvanized Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.
	F. PVC Pipe:  ASTM D 1785, Schedule 40.
	G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for attaching to wooden forms.
	H. Sleeves for Pipes through Non-Fire Rated Walls and Floors:  Form with galvanized steel.
	I. Sleeves for Pipes through Exterior Masonry and Concrete Walls and Slabs below Grade:  Form with schedule 40 steel pipe with water stops.
	J. Sleeves for Pipes through Masonry and Concrete Walls and Slabs above Grade:  Form with Schedule 40 steel pipe.
	K. Sleeves for Pipe through Drywall and Plaster Partitions:  Form with galvanized steel.
	L. Provide Link-Seal by Thunderline Corporation for below grade piping penetrations through exterior walls and slabs.

	2.8 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome plated finish.
	C. One-Piece, Cast brass Type:  With set screw.
	D. Split-Casting, Cast brass Type:  With concealed hinge and set screw.
	E. One-Piece, Stamped steel Type:  With set screw or spring clips and chrome plated finish.
	F. Split-Plate, Stamped steel Type:  With concealed hinge, set screw or spring clips, and chrome plated finish.
	G. One-Piece, Floor plate Type:  Cast iron floor plate.
	H. Split-Casting, Floor plate Type:  Cast brass with concealed hinge and set screw.

	2.9 GROUT
	A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout.

	2.10 ACCESS PANELS
	A. Where required for access to valves, cleanouts, etc., and where new and existing items require adjustments, inspection or service, removable panels complete with frame shall be furnished and installed by this Contractor.  Access panels shall be a minimum of 10” x 10”. Panels are required for their intended service and shall be of the type, fire rating, finish, color and material required for the finish and construction into which they are installed.  Coordinate with General Contractor and Architect prior to purchasing.
	B. Access panels shall be a minimum of 18" x 18" or larger where needed to remove equipment and allow man access.  Doors shall be hinged and removable.


	PART 3 -  EXECUTION
	3.1 PLUMBING DEMOLITION
	A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective Structure Demolition" for general demolition requirements and procedures.
	B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to be removed:
	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.
	D. When demolishing existing equipment, the Plumbing Contractor shall remove all existing piping, insulation, supports, hangers, hanger rods, anchor bolts, structural steel, and concrete pads related to the work being removed.  When demolishing piping branch runouts, remove the entire branch which is accessible above lay-in ceilings or accessible during the construction period back to the main, unless otherwise noted.  When demolishing equipment and fixtures and the branch runouts are inaccessible, cap, seal, and abandon the branch runouts in an approved manner.
	E. Where demolition of work results in unsightly openings in occupied spaces or jeopardizes the integrity of a fire or smoke barrier, the opening shall be patched in accordance with Division 1.
	F. Where demolition requires the removal of a concrete equipment pad, remove the pad, cut all anchor bolts, dowel pins, and steel bases off flush with the floor so as to eliminate any tripping hazard.  Fill any openings, voids, or holes with a fine cement grout or another appropriate floor patching material.  Provide surface finish to match adjacent flooring material.

	3.2 CLEANING UP/REMOVAL OF DEBRIS
	A. This Contractor shall periodically, and at such times as directed by the Professional, remove from the premises all trash and debris caused by the performance of his work.  At the completion of the work, all parts of the plumbing installation shall by thoroughly cleaned by this Contractor.  All piping, flush valves, fixtures, trim, strainers, etc., shall be cleaned of all grease, dirt and metal cuttings.  All plumbing fixtures shall be cleaned to restore to their original condition.
	B. Any damage to the building finishes or furnishings due to the failure of this Contractor to afford proper protection during the execution of his work, shall be restored in a manner satisfactory to the Architect/Owner.

	3.3 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems.
	B. 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 Coordination Drawings.
	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 to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Water piping shall be graded in such a manner as to be completely drain the entire system and to permit air relief of hot water piping systems.
	L. Select system components with pressure rating equal to or greater than system operating pressure.
	M. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	N. Permanent sleeves are not required for holes formed by removable PE sleeves.
	O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	Q. Aboveground, Exterior Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	R. Underground, Exterior-Wall Pipe Penetrations:  Install cast iron "wall pipes" for sleeves.  Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	S. Fire Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section "Penetration Firestopping" for materials.
	T. Verify final equipment locations for roughing-in.
	U. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.
	V. Exposed piping in finished spaces shall be chrome-plated

	3.4 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. 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:
	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	I. Plastic piping solvent-cement joints; clean and dry joining surfaces.  Join pipe and fittings according to the following:
	J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139.
	K. Plastic Non-pressure Piping Gasketed Joints:  Join according to ASTM D 3212.

	3.5 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:

	3.6 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Provide in accordance with Division 01 Section EXECUTION and as stated below.
	B. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	C. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	D. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	E. Install equipment to allow right of way for piping installed at required slope.

	3.7 STARTING OF PLUMBING SYSTEMS AND EQUIPMENT
	A. Provide material and labor required to perform start�up of each respective item of equipment and system prior to beginning of test, adjust and balance procedures.  Refer to the section in Division 22 in which the system or equipment item is specified for specific start-up requirements for that system or equipment item.

	3.8 TRAPS
	A. Unless otherwise specified or shown on the drawings, all plumbing fixtures, floor drains, and equipment furnished by this or other current contracts shall be individually trapped with full bore traps. Generally, plumbing fixture traps shall be on the wall outlet type connecting to a sanitary tee drainage fitting, the vent being extended vertically and provided with offsets where shown or specified.
	B. Traps supplied with the plumbing fixtures are specified elsewhere; however, all equipment furnished under other contracts and requiring waste connections and not furnished with traps, shall be provided with traps furnished and installed by this Contractor. All unburied traps shall be cast brass of the sizes shown on the drawings, and shall, where exposed, be chrome plated and connected to the roughing with chrome plated copper tubing. Buried traps shall be cast iron.
	C. Where buried, running traps shall have one vent hub fitted with extension section of pipe to permit cleanout plug to be installed under cover plate, set flush with finished floor. All unburied P�traps shall have cleanout plug on the bottom of the bed of the trap. Buried P�traps shall not have cleanout plugs.

	3.9 FLASHING
	A. Openings in roofs for extended soil and vent pipe shall be flashed by the General Contractor.  Refer to detail on Architectural drawings.

	3.10 PAINTING
	A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections "Interior Painting" and "Exterior Painting."
	B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.11 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.

	3.12 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.
	C. Field Welding:  Comply with AWS D1.1.

	3.13 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor plumbing materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.14 GROUTING
	A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.

	3.15 MATERIALS PROHIBITED
	A. Absolutely no materials, equipment, etc., containing asbestos and/or lead shall be installed on this construction project.  No deviations will be entertained or accepted.

	3.16 FINAL CLEANING
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES.

	3.17 CERTIFICATION
	A. After a final site observation has been performed by the engineer, the contractor shall provide the Owner with a letter certifying that he did not install any asbestos-containing and/or lead containing materials on this project a result of his construction work.  In addition, the contractor shall provide the owner with a letter from each of his sub-contractors certifying the same.

	3.18 GUARANTEE OF WORK
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES and as stated below.
	B. Where applicable, furnish manufacturer's written warranty for materials and equipment.
	C. This Plumbing Contractor shall furnish a written warranty stating that all work shall be free from defects of equipment, material for workmanship for a period of one year from date of final acceptance and all defects developing during that period shall be made good without cost to the Owner.
	D. This Plumbing Contractor shall service the installation for one year from date of final acceptance.  This shall include all emergency service and adjustment, with the exception of the oiling of motors and cleaning of filters and screens.

	3.19 FINAL PLUMBING CONNECTIONS
	A. Provide rough-in and final connection of all Plumbing services needed for equipment provided by the Owner or by other trades.  Shop Drawings will be furnished by those providing the equipment.  These Drawings shall be checked by the trade responsible for rough-in and final connections before submission to the Architect for approval.  The work shall be done in accordance with the approved Shop Drawings.
	B. In general, connection and termination points are given in the Contract Documents.  Where not given or where conflicts occur, refer the question to the Architect for a binding decision.


	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following electric water coolers and drinking fountains and related components:
	B. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in this section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.

	1.3 DEFINITIONS
	A. Accessible Electric Water Coolers and Drinking Fountains:  Fixture that can be approached and used by people with disabilities.
	B. Cast Polymer:  Dense, cast filled polymer plastic.
	C. Drinking Fountain:  Fixture with nozzle for delivering stream of water for drinking.
	D. Fitting:  Device that controls flow of water into or out of fixture.
	E. Fixture:  Drinking fountain unless one is specifically indicated.

	1.4 SUBMITTALS
	A. Product Data:  For each fixture indicated.  Include rated capacities, furnished specialties, and accessories.
	B. Operation and Maintenance Data:  For fixtures to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities” and Public Law 101-336, "Americans with Disabilities Act"; for fixtures for people with disabilities.
	C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	D. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking Water Coolers" for type and style classifications.
	E. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of Refrigerants," for water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant, unless otherwise indicated.

	1.6 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS - REMOTE DRINKING FOUNTAINS
	A. Most Dependable Fountains
	B. Murdock
	C. Elkay

	2.2 DRINKING FOUNTAINS
	A. Drinking Fountain (DF-10):


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water and waste piping systems to verify actual locations of piping connections before fixture installation.  Verify that sizes and locations of piping and types of supports match those indicated.
	B. Examine walls and floors for suitable conditions where fixtures are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Use mounting frames for recessed water coolers, unless otherwise indicated.
	B. Set freestanding and pedestal drinking fountains on floor.
	C. Set remote water coolers on floor, unless otherwise indicated.
	D. Use chrome plated brass or copper tube, fittings, and valves in locations exposed to view.  Plain copper tube, fittings, and valves may be used in concealed locations.

	3.3 INSTALLATION
	A. Install fixtures level and plumb.  For fixtures indicated for children, install at height required by authorities having jurisdiction.
	B. Install water supply piping with shutoff valve on supply to each fixture to be connected to water distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be easily reached for operation.  Valves are specified in Division 22 Section 220523 "General-Duty Valves for Plumbing Piping."
	C. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system.

	3.4 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.5 ADJUSTING
	A. Adjust fixture flow regulators for proper flow and stream height.

	3.6 CLEANING
	A. After completing fixture installation, inspect unit.  Remove paint splatters and other spots, dirt, and debris.  Repair damaged finish to match original finish.
	B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.



	220519 Meters and Gauges for Plumbing Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 DEFINITIONS
	A. CR:  Chlorosulfonated polyethylene synthetic rubber.
	B. EPDM:  Ethylene-propylene-diene terpolymer rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated, include performance curves.
	B. Shop Drawings:  Schedule for thermometers and gauges indicating manufacturer's number, scale range, and location for each.
	C. Product Certificates:  For each type of thermometer and gauge, signed by product manufacturer.


	PART 2 -  PRODUCTS
	2.1 METAL CASE, LIQUID-IN-GLASS THERMOMETERS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Case:  Die-cast aluminum, 9 inches long.
	C. Tube:  Red or blue reading, mercury or organic-liquid filled, with magnifying lens.
	D. Tube Background:  Satin-faced, non-reflective aluminum with permanently etched scale markings.
	E. Window:  Glass or plastic.
	F. Connector:  Adjustable type, 360 degrees in horizontal plane, with locking device.
	G. Stem:  Copper plated steel, aluminum, or brass for thermowell installation and of length to suit installation.
	H. Accuracy:  Plus, or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.

	2.2 DIRECT MOUNTING, VAPOR ACTUATED DIAL THERMOMETERS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Case:  Liquid-filled type, cast aluminum, 4-1/2 inch diameter.
	C. Element:  Bourdon tube or other type of pressure element.
	D. Movement:  Mechanical, connecting element and pointer.
	E. Dial:  Satin-faced, non-reflective aluminum with permanently etched scale markings.
	F. Pointer:  Red or other dark-color metal.
	G. Window:  Glass or plastic.
	H. Ring:  Metal.
	I. Connector:  Adjustable type, 360 degrees in horizontal plane, with locking device.
	J. Thermal System:  Liquid- or mercury-filled bulb in copper plated steel, aluminum, or brass stem for thermowell installation and of length to suit installation.
	K. Accuracy:  Plus, or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.

	2.3 REMOTE MOUNTING, VAPOR ACTUATED DIAL THERMOMETERS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Case:  Dry type, cast aluminum, 4-1/2 inch diameter with holes for panel mounting.
	C. Element:  Bourdon tube or other type of pressure element.
	D. Movement:  Mechanical, connecting element and pointer.
	E. Dial:  Satin-faced, non-reflective aluminum with permanently etched scale markings.
	F. Pointer:  Red or other dark color metal.
	G. Window:  Glass or plastic.
	H. Ring:  Metal.
	I. Connector:  Bottom union type.
	J. Thermal System:  Liquid- or mercury-filled bulb in copper-plated steel, aluminum, or brass stem for thermowell installation and of length to suit installation.
	K. Accuracy:  Plus, or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.

	2.4 THERMOWELLS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Manufacturers:  Same as manufacturer of thermometer being used.
	C. Description:  Pressure-tight, socket-type metal fitting made for insertion into piping and of type, diameter, and length required to hold thermometer.

	2.5 PRESSURE GAUGES
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Direct Mounting, Dial type Pressure Gauges:  Indicating-dial type complying with ASME B40.100.
	C. Remote Mounting, Dial type Pressure Gauges:  ASME B40.100, indicating-dial type.
	D. Pressure Gauge Fittings:

	2.6 TEST PLUGS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Description:  Corrosion-resistant brass or stainless steel body with core inserts and gasketed and threaded cap, with extended stem for units to be installed in insulated piping.
	C. Minimum Pressure and Temperature Rating:  500 psig at 200°F.
	D. Core Inserts:  One or two self-sealing rubber valves.
	E. Test Kit:  Furnish one test kit containing one pressure gauge and adaptor, two thermometer(s), and carrying case.  Pressure gauge, adapter probes, and thermometer sensing elements shall be of diameter to fit test plugs and of length to project into piping.


	PART 3 -  EXECUTION
	3.1 THERMOMETER APPLICATIONS
	A. Install liquid-in-glass thermometers in the outlet of each domestic, hot water storage tank.
	B. Install liquid-filled-case-type, vapor actuated dial thermometers at suction and discharge of each pump.
	C. Provide the following temperature ranges for thermometers:

	3.2 GAUGE APPLICATIONS
	A. Install dry case type pressure gauges for discharge of each pressure-reducing valve.
	B. Install dry case type pressure gauges at suction and discharge of each pump.

	3.3 INSTALLATIONS
	A. Install direct mounting thermometers and adjust vertical and tilted positions.
	B. Install remote mounting dial thermometers on panel, with tubing connecting panel and thermometer bulb supported to prevent kinks.  Use minimum tubing length.
	C. Install thermowells with socket extending a minimum of 2 inches into fluid or to center of pipe and in vertical position in piping tees where thermometers are indicated.
	D. Install direct mounting pressure gauges in piping tees with pressure gauge located on pipe at most readable position.
	E. Install remote mounting pressure gauges on panel.
	F. Install needle valve and snubber fitting in piping for each pressure gauge.
	G. Install test plugs in tees in piping.
	H. Install permanent indicators on walls or brackets in accessible and readable positions.
	I. Install connection fittings for attachment to portable indicators in accessible locations.
	J. Install thermometers and gauges adjacent to machines and equipment to allow service and maintenance for thermometers, gauges, machines, and equipment.
	K. Adjust faces of thermometers and gauges to proper angle for best visibility.



	220523 General-Duty Valves for Plumbing Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following general-duty valves:
	B. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in this section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.

	1.3 DEFINITIONS
	A. The following are standard abbreviations for valves:

	1.4 SUBMITTALS
	A. Product Data:  For each type of valve indicated.  Include body, seating, and trim materials; valve design; pressure and temperature classifications; end connections; arrangement; dimensions; and required clearances.  Include list indicating valve and its application.  Include rated capacities; shipping, installed, and operating weights; furnished specialties; and accessories.

	1.5 QUALITY ASSURANCE
	A. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and design criteria.
	B. NSF Compliance:  NSF 61 for valve materials for potable-water service.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	B. Use the following precautions during storage:
	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use hand wheels or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by the manufacturers specified.

	2.2 VALVES - GENERAL
	A. Refer to Part 3 "Valve Applications" article for applications of valves.
	B. Bronze Valves:  NPS 2 (DN 50) and smaller with threaded ends, unless otherwise indicated.
	C. Ferrous Valves:  NPS 2-1/2 (DN 65) and larger with flanged ends, unless otherwise indicated.
	D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	E. Valve Sizes:  Same as upstream pipe, unless otherwise indicated.
	F. Valves shall be of the “LEAD FREE” design.
	G. Valve Actuators:
	H. Extended Valve Stems:  On insulated valves.
	I. Valve Flanges:  ASME B16.1 for cast iron valves, ASME B16.5 for steel valves, and ASME B16.24 for bronze valves.
	J. Valve Grooved Ends:  AWWA C606.
	K. Valve Bypass and Drain Connections:  MSS SP-45.

	2.3 COPPER ALLOY BALL VALVES
	A. Manufacturers
	B. Copper alloy Ball Valves, General:  MSS SP-110.
	C. Two-Piece, Copper alloy Ball Valves:  Bronze body with full-port, chrome plated bronze ball; PTFE or TFE seats; and 600-psig minimum CWP rating and blowout proof stem.

	2.4 FERROUS ALLOY BALL VALVES
	A. Manufacturers
	B. Ferrous alloy Ball Valves, General:  MSS SP-72, with flanged ends.
	C. Ferrous alloy Ball Valves:  Class 150, full or regular port.
	D. Ferrous alloy Ball Valves:  Class 300, full or regular port.

	2.5 BRONZE CHECK VALVES
	A. Manufacturers
	B. Bronze Check Valves, General:  MSS SP-80.
	C. Type 3, Class 125, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.
	D. Type 3, Class 150, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.
	E. Type 3, Class 200, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.
	F. Type 4, Class 125, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.
	G. Type 4, Class 150, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.
	H. Type 4, Class 200, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.

	2.6 SPRING LOADED, LIFT DISC CHECK VALVES
	A. Manufacturers
	B. Lift disc Check Valves, General:  FCI 74-1, with spring-loaded bronze or alloy disc and bronze or alloy seat.
	C. Type II, Class 125, Compact-Wafer, Lift disc Check Valves:  Compact-wafer style with cast iron shell with diameter made to fit within bolt circle.
	D. Type II, Class 250, Compact-Wafer, Lift disc Check Valves:  Compact-wafer style with cast iron shell with diameter made to fit within bolt circle.
	E. Type III, Class 125, Globe Lift disc Check Valves:  Globe style with cast iron shell and flanged ends.
	F. Type III, Class 250, Globe Lift disc Check Valves:  Globe style with cast iron shell and flanged ends.
	G. Type IV, Class 125, Threaded Lift disc Check Valves:  Threaded style with bronze shell and threaded ends.
	H. Type IV, Class 150, Threaded Lift disc Check Valves:  Threaded style with bronze shell and threaded ends.

	2.7 BRONZE GATE VALVES
	A. Manufacturers
	B. Bronze Gate Valves, General:  MSS SP-80, with ferrous alloy handwheel.
	C. Type 1, Class 125, Bronze Gate Valves:  Bronze body with non-rising stem and bronze solid wedge and union-ring bonnet.
	D. Type 1, Class 150, Bronze Gate Valves:  Bronze body with non-rising stem and bronze solid wedge and union-ring bonnet.
	E. Type 1, Class 200, Bronze Gate Valves:  Bronze body with non-rising stem and bronze solid wedge and union-ring bonnet.
	F. Type 2, Class 125, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and union-ring bonnet.
	G. Type 2, Class 150, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and union-ring bonnet.
	H. Type 2, Class 200, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and union-ring bonnet.

	2.8 CAST IRON GATE VALVES
	A. Manufacturers
	B. Cast iron Gate Valves, General:  MSS SP-70, Type I.
	C. Class 125, NRS, Bronze mounted, Cast iron Gate Valves:  Cast iron body with bronze trim, non-rising stem, and solid-wedge disc.
	D. Class 125, OS&Y, Bronze mounted, Cast iron Gate Valves:  Cast iron body with bronze trim, rising stem, and solid-wedge disc.
	E. Class 125, NRS, All-Iron, Cast iron Gate Valves:  Cast iron body with cast iron trim, non-rising stem, and solid-wedge disc.
	F. Class 125, OS&Y, All-Iron, Cast iron Gate Valves:  Cast iron body with cast iron trim, rising stem, and solid-wedge disc.
	G. Class 250, NRS, Bronze mounted, Cast iron Gate Valves:  Cast iron body with bronze trim, non-rising stem, and solid-wedge disc.
	H. Class 250, OS&Y, Bronze mounted, Cast iron Gate Valves:  Cast iron body with bronze trim, rising stem, and solid-wedge disc.
	I. Class 250, NRS, All-Iron, Cast iron Gate Valves:  Cast iron body with cast iron trim, non-rising stem, and solid-wedge disc.
	J. Class 250, OS&Y, All-Iron, Cast iron Gate Valves:  Cast iron body with cast iron trim, rising stem, and solid-wedge disc.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine piping system for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	C. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	D. Examine threads on valve and mating pipe for form and cleanliness.
	E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects and damage.
	F. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE APPLICATIONS
	A. Refer to piping Sections for specific valve applications.  If valve applications are not indicated, use the following:
	B. If valves with specified CWP ratings are not available, the same types of valves with higher CWP ratings may be substituted.
	C. Domestic Water Piping - use the following types of valves with “LEAD FREE” design:
	D. Sanitary Waste and Storm Drainage Piping - use the following types of valves:
	E. Select valves, except wafer and flangeless types, with the following end connections:

	3.3 VALVE INSTALLATION
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	C. Locate valves for easy access and provide separate support where necessary.
	D. Install valves in horizontal piping with stem at or above center of pipe.
	E. Install valves in position to allow full stem movement.
	F. Install check valves for proper direction of flow and as follows:

	3.4 JOINT CONSTRUCTION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for basic piping joint construction.
	B. Grooved Joints:  Assemble joints with keyed coupling housing, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
	C. Soldered Joints:  Use ASTM B 813, water flushable, lead free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

	3.5 ADJUSTING
	A. 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.



	220529 Hangers and Supports for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following hangers and supports for plumbing system piping and equipment:

	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc.
	B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports."

	1.4 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.

	1.5 SUBMITTALS
	A. Product data for the following:
	B. Welding certificates.

	1.6 QUALITY ASSURANCED
	A. Welding - qualify procedures and personnel according to the following:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	2.2 STEEL PIPE HANGERS AND SUPPORTS
	A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 "Hanger and Support Applications" article for where to use specific hanger and support types.
	B. Manufacturers:
	C. Galvanized, Metallic Coatings:  Pre-galvanized or hot dipped.
	D. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	E. Padded Hangers:  Hanger with pipe insulation pad or cushion for support of bearing surface of piping.

	2.3 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop or field fabricated pipe support assembly made from structural steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

	2.4 METAL FRAMING SYSTEMS
	A. Description:  MFMA-3, shop or field fabricated pipe support assembly made of steel channels and other components.
	B. Manufacturers:
	C. Coatings:  Manufacturer's standard finish unless bare metal surfaces are indicated.
	D. Nonmetallic Coatings:  Plastic coating, jacket, or liner.

	2.5 THERMAL HANGER SHIELD INSERTS
	A. Description:  100-psig minimum, compressive-strength insulation insert encased in sheet metal shield.
	B. Manufacturers:
	C. Insulation Insert Material for Cold Piping:  Water repellent treated, ASTM C 533, Type I calcium silicate with vapor barrier.
	D. Insulation Insert Material for Hot Piping:  Water repellent treated, ASTM C 533, Type I calcium silicate.
	E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.6 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, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.7 PIPE STAND FABRICATION
	A. Pipe Stands, General:  Shop or field fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:  One-piece plastic unit with integral-rod-roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low type, Single-Pipe Stand:  One-piece plastic base unit with plastic roller, for roof installation without membrane penetration.
	D. High Type, Single-Pipe Stand:  Assembly of base, vertical and horizontal members, and pipe support, for roof installation without membrane penetration.
	E. High Type, Multiple-Pipe Stand:  Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	F. Curb Mounting Type Pipe Stands:  Shop- or field fabricated pipe support made from structural steel shape, continuous-thread rods, and rollers for mounting on permanent stationary roof curb.

	2.8 PIPE POSITIONING SYSTEMS
	A. Description:  IAPMO PS 42, system of metal brackets, clips, and straps for positioning piping in pipe spaces for plumbing fixtures for commercial applications.
	B. Manufacturers

	2.9 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop or field fabricated equipment support made from structural steel shapes.

	2.10 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, 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.


	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT APPLICATIONS
	A. Specific hanger and support requirements are specified 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 padded hangers for piping that is subject to scratching.
	F. Horizontal Piping Hangers and Supports - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	G. Vertical Piping Clamps - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	H. Hanger Rod Attachments - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	I. Building Attachments - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Saddles and Shields - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Spring Hangers and Supports - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping system Sections.
	M. Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping system Sections.
	N. Use powder actuated fasteners or mechanical expansion anchors instead of building attachments where required in concrete construction.
	O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Steel 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 building structure.
	B. 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.
	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support together on field assembled metal framing systems.
	D. Thermal hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	F. Pipe Stand Installation:
	G. Pipe Positioning System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture.  Refer to Division 22 Section 224000 "Plumbing Fixtures" for plumbing fixtures.
	H. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.
	I. Equipment Support Installation:  Fabricate from welded structural steel shapes.
	J. 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.
	K. Install lateral bracing with pipe hangers and supports to prevent swaying.
	L. 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 (DN 65) 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.
	M. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	N. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded.
	O. Insulated Piping - comply with the following:

	3.3 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 smooth bearing surface.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.4 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 procedures for shielded metal arc welding, appearance and quality of welds, and methods used in correcting welding work, and with the following:

	3.5 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.

	3.6 PAINTING
	A. Touch Up:  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.
	B. Touch Up:  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.



	220553 Identification for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	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 x 11-inch (A4) 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, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color:  Yellow.
	D. Maximum Temperature:  Able to withstand temperatures up to 160°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 cover full 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.

	2.4 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch (A4) bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification.  Mark valves for emergency shutoff and similar special uses.

	2.5 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surface 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. Piping Color Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."
	B. 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:
	C. Pipe Label Color Schedule

	3.4 VALVE TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory fabricated equipment units; shutoff valves; faucets; convenience and lawn watering hose connections; and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule.
	B. Valve Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.5 WARNING TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	220700 Plumbing Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets.
	B. Qualification Data:  For qualified Installer.
	C. Field quality control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Fire Test Response Characteristics:  Insulation and related materials shall have fire-test-response characteristics indicated, as determined by testing identical products per 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 and inspecting agency.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment Installer for equipment insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field applied jackets and finishes and for space required for maintenance.
	C. Coordinate installation and testing of heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in Part 3 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
	G. Mineral Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Semi-rigid board material with factory applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB.  Nominal density is 2.5 lb/cu. ft. or more.  Thermal conductivity (k-value) at 100°F is 0.29 Btu x in./h x sq. ft. x degree F (0.042 W/m x K) or less.  Factory applied jacket requirements are specified in "Factory Applied Jackets" Article.

	2.2 INSULATING CEMENTS
	A. Mineral Fiber Insulating Cement:  Comply with ASTM C 195.
	B. Mineral fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M.

	2.3 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.
	C. Mineral fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	D. PVC Jacket Adhesive:  Compatible with PVC jacket.

	2.4 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.

	2.5 SEALANTS
	A. Metal Jacket Flashing Sealants
	B. PVC Jacket Flashing Sealants

	2.6 FACTORY APPLIED JACKETS
	A. Insulation system schedules indicate factory applied jackets on various applications.  When factory applied jackets are indicated, comply with the following:

	2.7 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory applied jacket with acrylic adhesive, complying with ASTM C 1136.

	2.8 SECUREMENTS
	A. Bands
	B. Insulation Pins and Hangers
	C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.
	D. Wire:  0.062-inch soft-annealed, stainless steel.

	2.9 CORNER ANGLES
	A. PVC Corner Angles:  30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent surface.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.

	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 demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of equipment and 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.
	K. Apply adhesives and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory applied jackets as follows:
	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:

	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire rated walls and partitions.
	F. Insulation Installation at Floor Penetrations:

	3.5 EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION
	A. Mineral Fiber, Pipe, and Tank Insulation Installation for Tanks and Vessels:  Secure insulation with adhesive and anchor pins and speed washers.
	B. Insulation Installation on Pumps

	3.6 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:
	C. Insulate instrument connections for thermometers, pressure gauges, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement and flashing sealant.
	D. Install removable insulation covers at locations indicated.  Installation shall conform to the following:

	3.7 MINERAL FIBER INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes
	B. Insulation Installation on Pipe Flanges
	C. Insulation Installation on Pipe Fittings and Elbows
	D. Insulation Installation on Valves and Pipe Specialties

	3.8 FINISHES
	A. Equipment and Pipe Insulation with Paintable Jacket Material:  Paint jacket with paint system identified below and as specified in Division 09 painting Sections.
	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.

	3.9 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.10 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:

	3.11 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water
	B. Domestic Hot and Recirculated Hot Water
	C. Storm water
	D. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for People with Disabilities:

	3.12 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE
	A. Loose-fill insulation, for belowground piping, is specified in Division 33 piping distribution Sections.
	B. Sanitary Waste Piping, All Sizes, Where Heat Tracing Is Installed:  Cellular glass, 2 inches thick.



	221116 Domestic Water Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes domestic water piping inside the building.
	B. Related Sections include the following:

	1.3 PERFORMANCE REQUIREMENTS
	A. Provide components and installation capable of producing domestic water piping systems with 125 psig unless otherwise indicated.

	1.4 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Water Samples:  Specified in Part 3 "Cleaning" article.
	C. Field quality control test reports.

	1.5 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic, potable domestic water piping and components.  Include marking "NSF-pw" on piping.
	C. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9," for potable domestic water piping and components.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	2.2 PIPING MATERIALS
	A. Refer to Part 3 "Pipe and Fitting Applications" article for applications of pipe, tube, fitting, and joining materials.
	B. Transition Couplings for Aboveground Pressure Piping:  Coupling or other manufactured fitting the same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.

	2.3 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube:  ASTM B 88, Types K and L (ASTM B 88M, Types A and B), water tube, annealed temper.

	2.4 VALVES
	A. Bronze and cast iron, general duty valves are specified in Division 22 Section 220523 "General-Duty Valves for Plumbing Piping."
	B. Balancing and drain valves are specified in Division 22 Section 221119 "Domestic Water Piping Specialties."
	C. Valves shall be of the “LEAD FREE” design.


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

	3.2 PIPE AND FITTING APPLICATIONS
	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 may be used on aboveground piping, unless otherwise indicated.
	C. Grooved joints may be used on aboveground grooved-end piping.
	D. Domestic Water Piping on Service Side of Water Meter inside the Building - use the following piping materials for each size range:
	E. Under-Building-Slab, Domestic Water Piping on House Side of Water Meter, NPS 4 (DN 100) and Smaller:  Soft copper tube, Type L (Type B); copper pressure fittings; and soldered joints.
	F. Aboveground Domestic Water Piping - use any of the following piping materials for each size range:

	3.3 VALVE APPLICATIONS
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	B. Cast iron, grooved end valves may be used with grooved-end piping.
	C. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops.  Use ball or gate valves for piping NPS 2 (DN 50) and smaller.  Use butterfly or gate valves for piping NPS 2-1/2 (DN 65) and larger.
	D. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and where required to drain water piping.
	E. Valves shall be of the “LEAD FREE” design.

	3.4 PIPING INSTALLATION
	A. Basic piping installation requirements are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	B. Install under-building-slab copper tubing according to CDA's "Copper Tube Handbook."
	C. Install cast iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves and mechanical sleeve seals are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	D. Install wall penetration system at each service pipe penetration through foundation wall.  Make installation watertight.  Wall penetration systems are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	E. Install shutoff valve, hose end drain valve, strainer, pressure gauge, and test tee with valve, inside the building at each domestic water service entrance.  Pressure gauges are specified in Division 22 Section 220519 "Meters and Gauges for Plumbing Piping," and drain valves and strainers are specified in Division 22 Section 221119 "Domestic Water Piping Specialties."
	F. Install water-pressure regulators downstream from shutoff valves.  Water-pressure regulators are specified in Division 22 Section 221119 "Domestic Water Piping Specialties."
	G. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.
	H. Install ductile-iron, water service piping according to AWWA C600 and AWWA M41.

	3.5 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
	C. Grooved Joints:  Assemble joints with grooved-end-pipe or grooved-end-tube coupling housing, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Pipe hanger and support devices are specified in Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Install the following:
	C. Install supports according to Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	D. Support vertical piping and tubing at base and at each floor.
	E. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	F. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	G. Install supports for vertical steel piping every 15 feet.
	H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	I. Install supports for vertical copper tubing every 10 feet.

	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment and machines to allow 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, and extend and connect to the following:

	3.8 FIELD QUALITY CONTROL
	A. Inspect domestic water piping as follows:
	B. Test domestic water piping as follows:

	3.9 ADJUSTING
	A. Perform the following adjustments before operation:

	3.10 CLEANING
	A. Clean and disinfect potable and non-potable domestic water piping as follows:
	B. Prepare and submit reports of purging and disinfecting activities.
	C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.



	221119 Domestic Water Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following domestic water piping specialties:
	B. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in this section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.
	C. Related Sections include the following:

	1.3 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise indicated.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Field quality control test reports.
	D. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. NSF Compliance:


	PART 2 -  PRODUCTS
	2.1 VACUUM BREAKERS
	A. Pipe Applied, Atmospheric Type Vacuum Breakers
	B. Hose Connection Vacuum Breakers

	2.2 BACKFLOW PREVENTERS
	A. Reduced Pressure Zone Backflow Preventers
	B. Hose Connection Backflow Preventers
	C. Backflow Preventer Test Kits

	2.3 WATER PRESSURE REDUCING VALVES
	A. Water Regulators
	B. Individual Fixture, Water Tempering Valves (To be provided under all lavatories and sinks):

	2.4 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers

	2.5 HOSE BIBBS
	A. Hose Bibbs

	2.6 WALL HYDRANTS
	A. Non-freeze Wall Hydrants

	2.7 DRAIN VALVES
	A. Ball Valve Type, Hose End Drain Valves
	B. Gate Valve Type, Hose End Drain Valves
	C. Stop-and-Waste Drain Valves

	2.8 WATER HAMMER ARRESTERS
	A. Water Hammer Arresters

	2.9 AIR VENTS
	A. Bolted Construction Automatic Air Vents
	B. Welded Construction Automatic Air Vents

	2.10 TRAP SEAL PRIMER VALVES
	A. Supply Type, Trap Seal Primer Valves


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination.  Comply with authorities having jurisdiction.
	C. Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop balancing valve.  Install pressure gauges on inlet and outlet.
	D. Install water control valves with inlet and outlet shutoff valves and bypass with globe valve.  Install pressure gauges on inlet and outlet.
	E. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	F. Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing valve, solenoid valve, and pump.
	G. Install outlet boxes recessed in wall.  Install 2-by-4-inch fire-retardant-treated-wood blocking wall reinforcement between studs.  Fire retardant treated wood blocking is specified in Division 06 Section "Rough Carpentry."
	H. Install hose stations with check stops or shutoff valves on inlets and with thermometer on outlet.
	I. Install water hammer arresters in water piping according to PDI-WH 201.
	J. Install air vents at high points of water piping.  Install drain piping and discharge onto floor drain.
	K. Install supply type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor drain body, trap, or inlet fitting.  Adjust valve for proper flow.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping and specialties.
	B. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.3 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs - install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	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 220553 "Identification for Plumbing Piping and Equipment."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and prepare test reports:
	B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

	3.5 ADJUSTING
	A. Set field adjustable pressure set points of water pressure-reducing valves.
	B. Set field adjustable flow set points of balancing valves.
	C. Set field adjustable temperature set points of thermostatic water mixing valves.



	221316 Sanitary Waste and Vent Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	B. ABS:  Acrylonitrile-butadiene-styrene plastic.
	C. FRP:  Fiberglass reinforced plastic.
	D. HDPE:  High-density polyethylene plastic.
	E. PE:  Polyethylene plastic.
	F. PP:  Polypropylene plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.3 SUBMITTALS
	A. Shop Drawings:  Show fabrication and installation details for frost resistant vent terminals.
	B. Field quality control test reports.
	C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Exposed Metal Cleanouts
	B. Exposed Exterior Surfaced Area Cleanouts
	C. Exposed Exterior Un-Surfaced Area Cleanouts
	D. Metal Floor Cleanouts
	E. Cast Iron Wall Cleanouts

	2.2 FLOOR DRAINS
	A. Cast Iron Floor Drains

	2.3 ROOF FLASHING ASSEMBLIES
	A. Roof Flashing Assemblies
	B. Description:  Manufactured assembly made of 6.0-lb/sq. ft., 0.0938-inch thick, flashing collar and skirt extending at least 8 inches from pipe, with galvanized steel boot reinforcement and counterflashing fitting.

	2.4 THROUGH PENETRATION FIRESTOP ASSEMBLIES
	A. Through penetration Firestop Assemblies

	2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains
	B. Deep Seal Traps
	C. Floor Drain, Trap-Seal Primer Fittings
	D. Air Gap Fittings
	E. Sleeve Flashing Device
	F. Stack Flashing Fittings
	G. Vent Caps
	H. Frost-Resistant Vent Terminals
	I. Expansion Joints
	J. Vent Caps

	2.6 FLASHING MATERIALS
	A. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise indicated:
	B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 (Z275) hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	D. Fasteners:  Metal compatible with material and substrate being fastened.
	E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation matching or compatible with material being installed.
	F. Solder:  ASTM B 32, lead-free alloy.
	G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	H. Install through penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	I. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	J. Install floor drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	K. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	L. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	M. Install vent caps on each vent pipe passing through roof.
	N. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	O. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	P. Install frost-proof vent caps on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	Q. Install wood-blocking reinforcement for wall mounting type specialties.
	R. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	S. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.2 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.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.3 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:
	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	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. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."
	F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast iron sleeve having calking recess.
	G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:

	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.



	221319 Sanitary Waste Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	B. ABS:  Acrylonitrile-butadiene-styrene plastic.
	C. FRP:  Fiberglass reinforced plastic.
	D. HDPE:  High-density polyethylene plastic.
	E. PE:  Polyethylene plastic.
	F. PP:  Polypropylene plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.3 SUBMITTALS
	A. Shop Drawings:  Show fabrication and installation details for frost resistant vent terminals.
	B. Field quality control test reports.
	C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Exposed Metal Cleanouts:
	B. Exposed Exterior Surfaced Area Cleanouts:
	C. Exposed Exterior Un-surfaced Area Cleanouts:
	D. Metal Floor Cleanouts:
	E. Cast Iron Wall Cleanouts:

	2.2 FLOOR DRAINS
	A. Cast Iron Floor Drains:

	2.3 ROOF FLASHING ASSEMBLIES
	A. Roof Flashing Assemblies:
	B. Description:  Manufactured assembly made of 6.0-lb/sq. ft., 0.0938-inch thick, flashing collar and skirt extending at least 8 inches from pipe, with galvanized steel boot reinforcement and counterflashing fitting.

	2.4 THROUGH PENETRATION FIRESTOP ASSEMBLIES
	A. Through penetration Firestop Assemblies:

	2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains:
	B. Deep Seal Traps:
	C. Floor Drain, Trap-Seal Primer Fittings:
	D. Air Gap Fittings:
	E. Sleeve Flashing Device:
	F. Stack Flashing Fittings:
	G. Vent Caps:
	H. Frost-Resistant Vent Terminals:
	I. Expansion Joints:
	J. Vent Caps:

	2.6 FLASHING MATERIALS
	A. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise indicated:
	B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 (Z275) hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	D. Fasteners:  Metal compatible with material and substrate being fastened.
	E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation matching or compatible with material being installed.
	F. Solder:  ASTM B 32, lead-free alloy.
	G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	H. Install through penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	I. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	J. Install floor drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	K. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	L. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	M. Install vent caps on each vent pipe passing through roof.
	N. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	O. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	P. Install frost-proof vent caps on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	Q. Install wood-blocking reinforcement for wall mounting type specialties.
	R. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	S. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.2 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.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.3 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:
	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	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. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."
	F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast iron sleeve having calking recess.
	G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:

	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.



	221413 Storm Drainage Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following storm drainage piping inside and outside the building:

	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. LLDPE:  Linear, low density polyethylene plastic.
	C. PE:  Polyethylene plastic.
	D. PVC:  Polyvinyl chloride plastic.
	E. TPE:  Thermoplastic elastomer.

	1.4 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working-pressure, unless otherwise indicated:
	B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall be capable of withstanding the effects of seismic events determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures."

	1.5 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Field quality control inspection and test reports.

	1.6 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-drain" for plastic drain piping and "NSF-sewer" for plastic sewer piping.
	C. Cast Iron soil pipe and fittings shall be marked with the collective trademark of Cast Iron Soil Pipe Institute (CISPI) and listed by NSF International.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	2.2 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" article for applications of pipe, tube, fitting, and joining materials.

	2.3 PVC PIPE AND FITTINGS (UNDERGROUND ONLY)
	A. Solid Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent.

	2.4 SPECIAL PIPE FITTINGS
	A. Flexible, Non-pressure Pipe Couplings:  Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition pattern.  Include shear ring, ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism on each end.
	B. Shielded Non-pressure Pipe Couplings:  ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.
	C. Pressure Pipe Couplings:  AWWA C219 metal, sleeve-type same size as, with pressure rating at least equal to, and ends compatible with, pipes to be joined.
	D. Flexible Ball Joints:  Ductile iron fitting with combination of flanged and mechanical-joint ends complying with AWWA C110 or AWWA C153.  Include gasketed ball-joint section and ductile iron gland, rubber gasket, and steel bolts.
	E. Expansion Joints:  Two or three-piece, ductile iron assembly consisting of telescoping sleeve(s) with gaskets and restrained-type, ductile iron, bell-and-spigot end sections complying with AWWA C110 or AWWA C153.  Select and assemble components for expansion indicated.  Include AWWA C111, ductile iron glands, rubber gaskets, and steel bolts.
	F. Wall Penetration Fittings:  Compound, ductile iron coupling fitting with sleeve and flexing sections for up to 20-degree deflection, gaskets, and restrained-joint ends complying with AWWA C110 or AWWA C153.  Include AWWA C111, ductile iron glands, rubber gaskets, and steel bolts.


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

	3.2 PIPING APPLICATIONS
	A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.
	B. Underground storm drainage piping shall be the following:

	3.3 PIPING INSTALLATION
	A. Storm sewer and drainage piping outside the building are specified in Division 33 Section "Storm Utility Drainage Piping."
	B. Basic piping installation requirements are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	C. Install cleanouts at grade and extend to where building storm drains connect to building storm sewers.  Cleanouts are specified in Division 22 Section 221423 "Storm Drainage Piping Specialties."
	D. Install cleanout fitting with closure plug inside the building in storm drainage force-main piping.
	E. 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."
	F. Make changes in direction for storm drainage piping using appropriate branches, bends, and long-sweep bends.  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.
	G. Lay buried building storm 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.
	H. Install storm drainage piping at the following minimum slopes, unless otherwise indicated:
	I. Sleeves are not required for cast iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	J. Install underground PVC storm drainage piping according to ASTM D 2321.
	K. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.4 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	B. PVC Non-pressure Piping Joints:  Join piping according to ASTM D 2665.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Pipe hangers and supports are specified in Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."  Install the following:
	B. Install supports according to Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced 1 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:
	F. Install supports for vertical cast iron soil piping every 15 feet.
	G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	H. Install supports for vertical steel piping every 15 feet.
	I. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	J. Install supports for vertical copper tubing every 10 feet.
	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 interior storm drainage piping to exterior storm drainage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect storm drainage piping to roof drains and storm drainage specialties.

	3.7 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.
	B. Re-inspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for re-inspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test storm drainage piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:

	3.8 CLEANING
	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.



	221423 Storm Drainage Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following storm drainage piping specialties:
	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. FRP:  Fiberglass reinforced plastic.
	C. HDPE:  High density polyethylene plastic.
	D. PE:  Polyethylene plastic.
	E. PP:  Polypropylene plastic.
	F. PUR:  Polyurethane plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.4 SUBMITTALS
	A. Product data for each type of product indicated.

	1.5 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.

	1.6 COORDINATION
	A. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Exposed Metal Cleanouts
	B. Exposed Exterior Surfaced Area Cleanouts
	C. Exposed Exterior Un-Surfaced Area Cleanouts
	D. Metal Floor Cleanouts
	E. Cast Iron Wall Cleanouts

	2.2 THROUGH PENETRATION FIRESTOP ASSEMBLIES
	A. Through Penetration Firestop Assemblies

	2.3 MISCELLANEOUS STORM DRAINAGE PIPING SPECIALTIES
	A. Expansion Joints
	B. Downspout Boots

	2.4 FLASHING MATERIALS
	A. Copper Sheet:  ASTM B 152/B 152M, 12 oz./sq. ft. thickness.
	B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 (Z275) hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	D. Fasteners:  Metal compatible with material and substrate being fastened.
	E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.
	F. Solder:  ASTM B 32, lead free alloy.
	G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install through penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	F. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	G. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	H. Install manufactured, gray iron downspout boots at grade with top 12 inches to 18 inches above grade.  Secure to building wall.
	I. Install cast iron soil pipe downspout boots at grade with top of hub 12 inches to 18 inches above grade. Secure to building wall.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

	3.3 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:
	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	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. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 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.



	223300 Electric Domestic Water Heaters
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following electric water heaters:

	1.3 SUBMITTALS
	A. Product Data:  For each type and size of water heater indicated.  Include rated capacities, operating characteristics, furnished specialties, and accessories.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Product Certificates:  For each type of commercial and instantaneous electric water heater, signed by product manufacturer.
	D. Source quality control test reports.
	E. Field quality control test reports.
	F. Operation and Maintenance Data:  For electric water heaters to include in emergency, operation, and maintenance manuals.
	G. Warranty:  Special warranty specified in this Section.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain same type of electric water heaters through one source from a single manufacturer.
	B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of electric water heaters and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements."
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. ASME Compliance:  Where indicated, fabricate and label commercial water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.
	E. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9," for all components that will be in contact with potable water.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases with Architectural and Structural Drawings.

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of electric water heaters that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	2.2 ELECTRIC WATER HEATERS
	A. Standard, Storage Electric Water Heaters (DWH-1):  Comply with UL 174.

	2.3 COMPRESSION TANKS
	2.4 WATER HEATER ACCESSORIES
	A. Combination Temperature and Pressure Relief Valves:  ASME rated and stamped and complying with ASME PTC 25.3.  Include relieving capacity at least as great as heat input, and include pressure setting less than water heater working pressure rating.  Select relief valves with sensing element that extends into storage tank.
	B. Pressure Relief Valves:  ASME rated and stamped and complying with ASME PTC 25.3.  Include pressure setting less than water heater working pressure rating.
	C. Water Heater Stands:  Water heater manufacturer's factory fabricated steel stand for floor mounting and capable of supporting water heater and water.  Include dimension that will support bottom of water heater a minimum of 18 inches above the floor.
	D. Drain Pans:  Corrosion-resistant metal with raised edge.  Include dimensions not less than base of water heater and include drain outlet not less than NPS 3/4 (DN 20).
	E. Piping Manifold Kits:  Water heater manufacturer's factory fabricated inlet and outlet piping arrangement for multiple unit installation.  Include piping and valves for field assembly that are capable of isolating each water heater and of providing balanced flow through each water heater.
	F. Piping Type Heat Traps: Field fabricated piping arrangement according to ASHRAE/IESNA 90.1 or ASHRAE 90.2.

	2.5 SOURCE QUALITY CONTROL
	A. Test and inspect water heater storage tanks, specified to be ASME code construction, according to ASME Boiler and Pressure Vessel Code.
	B. Hydrostatically test commercial water heater storage tanks before shipment to minimum of one and one-half times pressure rating.
	C. Prepare test reports.


	PART 3 -  EXECUTION
	3.1 WATER HEATER INSTALLATION
	A. Install commercial water heaters on concrete bases.
	B. Install 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.
	C. 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.
	D. 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 water heaters that do not have tank drains.  Refer to Division 22 Section 221119 "Domestic Water Piping Specialties" for hose end drain valves.
	E. Install thermometer on outlet piping of water heaters.  Refer to Division 22 Section 220519 "Meters and Gauges for Plumbing Piping" for thermometers.
	F. Install piping-type heat traps on inlet and outlet piping of water heater storage tanks without integral or fitting-type heat traps.
	G. Fill water heaters with water.
	H. Charge compression tanks with air.

	3.2 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 water heaters to allow service and maintenance.  Arrange piping for easy removal of water heaters.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory authorized service representative to inspect, test, and adjust field assembled components and equipment installation, including connections, and to assist in field testing.  Report results in writing.
	B. Perform the following field tests and inspections and prepare test reports:
	C. Remove and replace water heaters that do not pass tests and inspections and retest as specified above.

	3.4 DEMONSTRATION
	A. Engage a factory authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain commercial and instantaneous electric water heaters.  Refer to Division 01 Section "Demonstration and Training."



	224000 Plumbing Fixtures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following conventional plumbing fixtures and related components:
	B. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in this section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.
	C. Related Sections include the following:

	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with disabilities.
	C. Cast Polymer:  Cast filled polymer plastic material.  This material includes cultured-marble and solid-surface materials.
	D. Cultured Marble:  Cast filled polymer plastic material with surface coating.
	E. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings specified in this Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains and tailpieces, and traps and waste pipes.  Piping and general-duty valves are included where indicated.
	F. FRP:  Fiberglass reinforced plastic.
	G. PMMA:  Polymethyl methacrylate (acrylic) plastic.
	H. PVC:  Polyvinyl chloride plastic.
	I. Solid Surface:  Nonporous, homogeneous, cast polymer plastic material with heat, impact, scratch, and stain resistance qualities.

	1.4 SUBMITTALS
	A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials and finishes, dimensions, construction details, and flow control rates.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, and maintenance manuals.
	D. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities" for plumbing fixtures for people with disabilities.
	D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy Act," about water flow and consumption rates for plumbing fixtures.
	E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	F. Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible.
	G. Comply with the following applicable standards and other requirements specified for plumbing fixtures:
	H. Comply with the following applicable standards and other requirements specified for lavatory and sink faucets:
	I. Comply with the following applicable standards and other requirements specified for miscellaneous fittings:
	J. Comply with the following applicable standards and other requirements specified for miscellaneous components:

	1.6 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, provide products by the list of acceptable manufacturers listed below
	B. Acceptable Manufacturers - Vitreous China Fixtures
	C. Acceptable Manufacturers - Fixture Trim
	D. Acceptable Manufacturers - Electronic Fixture Trim
	E. Acceptable Manufacturers - Flush Valves
	F. Acceptable Manufacturers - Water Closet Seats
	G. Acceptable Manufacturers - Fixture Carriers
	H. Acceptable Manufacturers - ASSE 1070 Thermostatic Valves
	I. Acceptable Manufacturers - Mop Basins:

	2.2 WATER CLOSETS
	A. Water Closet (WC-1) Floor Mounted, Flush Valve, Standard Height:
	B. Water Closet (WC-2) Floor Mounted, Flush Valve, ADA Height:

	2.3 URINALS
	A. Urinal (U-2) Wall hung, Flush Valve, ADA Height:

	2.4 LAVATORIES
	A. Lavatory (L-1) Wall hung, Standard Height:
	B. Lavatory (L-2) Wall hung, ADA Height:

	2.5 MOP BASINS
	A. Mop Basin (MB-1):


	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 plumbing fixture installation.
	B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written instructions.
	B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.
	C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.
	D. Install floor mounting fixtures on closet flanges or other attachments to piping or building substrate.
	E. Install wall mounting fixtures with tubular waste piping attached to supports.
	F. Install floor mounting, back-outlet water closets attached to building floor substrate and wall bracket and onto waste fitting seals.
	G. Install fixtures level and plumb according to roughing-in drawings.
	H. Install water supply piping with stop on each supply to each fixture to be connected to water distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they can be easily reached for operation.
	I. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage system.
	J. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.
	K. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of compartment.  Install other actuators in locations that are easy for people with disabilities to reach.
	L. Install toilet seats on water closets.
	M. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	N. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves.
	O. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	P. Install traps on fixture outlets.
	Q. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Escutcheons are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	R. Set service basins in leveling bed of cement grout.  Grout is specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	S. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants."

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Refer to architectural drawings for exact plumbing fixture locations, mounting heights and dimensions.
	B. Verify that installed plumbing fixtures are categories and types specified for locations where installed.
	C. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.
	D. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components.
	E. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning fixtures and components, then retest.  Repeat procedure until units operate properly.
	F. Install fresh batteries in sensor-operated mechanisms.

	3.5 ADJUSTING
	A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, and controls.
	B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.
	C. Replace washers and seals of leaking and dripping faucets and stops.
	D. Install fresh batteries in sensor-operated mechanisms.

	3.6 CLEANING
	A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.  Do the following:
	B. After completing installation of exposed, factory finished fixtures, faucets, and fittings, inspect exposed finishes and repair damaged finishes.

	3.7 PROTECTION
	A. Provide protective covering for installed fixtures and fittings.
	B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.

	1.4 SUBMITTALS
	A. Product data for the following:

	1.5 PERMITS, CODES, AND INSPECTIONS
	A. Contractor shall obtain and pay for all permits and inspections required by laws, ordinances, rules, and regulations having jurisdiction for work included under this Contract, and shall submit approval certificates to the Architect.
	B. The HVAC installation shall comply fully with:
	C. The HVAC installation and all components shall be in compliance with all applicable codes and ordinances adopted by the local authority having jurisdiction.  Unless noted otherwise in the applicable codes and ordinances adopted by the local authority having jurisdiction, requirements of the latest or state-adopted edition of the following Standards shall apply.
	D. Submit certificates issued to authorized agencies which indicate the work conforms to the above requirements, as well as any additional certificates as may be required for the performance of this contract work.
	E. Certificate of Inspection:  The Contractor shall procure and pay for the Certificate of Inspection from the municipality-approved inspection agency and deliver it to the Architect before final payment is made.

	1.6 VISITING PREMISES
	A. All bidders are encouraged to visit the project site prior to submitting a bid proposal.  The Contractor's is responsible for becoming familiar with the existing conditions of the project prior to submitting a bid proposal.  Sufficient allowances shall be included in the bid proposal to perform work that may not be illustrated on the drawings, but due to existing conditions can be reasonably inferred as belonging to work required to complete this contract.  Items which cannot be determined from a visual inspection, such as unforeseen conditions that are buried within walls, beneath concrete floors, or above hard ceilings, would not apply.
	B. By submission of a bid, the Contractor is attesting that responsible personnel are aware and familiar with all existing pertinent conditions.
	C. Contractor shall verify all measurements and dimensions at the site which may materially affect the contract price prior to submitting a bid proposal.

	1.7 QUALITY ASSURANCE
	A. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver ducts with shop-applied plastic covers over each opening of every duct.  Prior to applying the plastic covers on each duct, vacuum all dirt and debris from its interior.  Maintain the plastic covers through shipping and storage.  Handle ducts to prevent damage to the ducts and to the plastic covers.  If a ducts plastic cover(s) is damaged or comes loose, re-vacuum the interior of the duct and apply new plastic covers.  The plastic cover shall be maintained over the openings of each duct until that duct is ready to be installed.

	1.9 DRAWINGS AND SPECIFICATIONS
	A. The implied and stated intent of the drawings and specifications is to establish minimum acceptable quality standards for materials, equipment and workmanship, and to provide operable mechanical systems complete in every respect.
	B. Any apparatus, appliance, material or work not typically shown on drawings as standard industry practice but is mentioned in the specifications, or vice versa, shall be provided by the HVAC Trade without additional expense to the Owner.
	C. The drawings are diagrammatic, intending to show general arrangement and location of system components, and are not intended to be rigid in detail.
	D. Due to the small scale of the drawings, all offsets and fittings required for a complete installation may not be shown but shall be provided at no change in Contract price.
	E. The equipment schedules shown on the drawings list the manufacturer used as the basis of design in the preparation of the Bid Drawings.


	PART 2 -  PRODUCTS
	2.1 NAMEPLATE DATA
	A. Provide factory-installed, permanent operational data nameplate on each item of HVAC equipment, indicating manufacturer, product name, model number, serial number, capacity, operating and power characteristics, labels of tested compliances, and similar essential data.

	2.2 SLEEVES
	A. Galvanized Steel Sheet (For Ductwork Only):  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

	2.3 GROUT
	A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic cement grout.

	2.4 METAL SUPPORTS AND ANCHORAGES
	A. Structural design shall be provided through the HVAC trade by a civil or structural Engineer who is registered in the Commonwealth of Pennsylvania.
	B. Details of all structural steel shall be provided in shop drawing format.  All structural steel shop drawings shall be stamped by the HVAC Trade's design Engineer prior to submittal.
	C. The design, materials, fabrication and erection shall conform to "Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings" of the American Institute of Steel Construction, "Code of Standard Practice for Steel Buildings and Bridges", of the American Institute of Steel Construction, and also, when applicable, shall conform to the "Code for Welding Building Construction" of the American Welding Society.
	D. Steel angles, channels, and plate shall be in accord with ASTM A36.
	E. Bolts, including nuts and washers, used for fabricating steel members shall be in accord with ASTM A325.
	F. Steel members, including fasteners, exposed to weather shall be galvanized.

	2.5 ACCESS DOORS AND PANELS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Steel Access Doors and Frames:  Factory fabricated and assembled units, complete with attachment devices and fasteners ready for installation.  Joints and seams shall be continuously welded, with welds ground smooth and flush with adjacent surfaces.
	C. Flush Panel Doors:  Furnish with concealed spring hinges or concealed continuous piano hinge.
	D. Fire rated Units:  Insulated flush panel doors, with continuous piano hinge and self�closing mechanism.
	E. Locking Devices:  Flush, screwdriver operated cam locks.
	F. Size:  Doors and/or panels shall be of sufficient size for the intended function, but not less than 12 inches by 16 inches.


	PART 3 -  EXECUTION
	3.1 INSTALLATION - GENERAL
	A. Before any HVAC construction work is performed and/or any equipment and materials are ordered, the HVAC Trade shall examine the project area(s) where HVAC work will be performed to verify actual locations, dimensions, and other conditions that may affect the installation of HVAC equipment, materials and associated work.

	3.2 COORDINATION
	A. Arrange for openings in building structure during progress of construction, to allow for HVAC installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for HVAC items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."

	3.3 SUBSTITUTIONS
	A. Provide in accordance with Division 01 Section SUBSTITUTION PROCEDURES and as stated below.
	B. Where the contractor proposes substitute equipment, contractor to submit complete product data indicating compliance with all requirements of the documents, including performance rating, size and resistance to wear and deterioration equivalent to the specified item at least ten (10) days prior to the bid date.  In instances where substituted equipment requires additional material or work beyond that shown or required by the specified item, said additional material or work shall be the responsibility of this Contractor, regardless of the trade involved.

	3.4 SUBMITTALS
	A. Provide in accordance with Division 01 Section SUBMITTAL PROCEDURES.

	3.5 CUTTING AND PATCHING
	A. Cutting and patching shall be in accordance with the General Conditions and the applicable Section of Division 01, General Requirements.
	B. The HVAC trade shall seal all openings he has utilized in fire rated floors, ceilings or partitions after his work has been installed.  The material used for sealing the openings shall have a fire-rating equal to or greater than the rating of the floor, ceiling or partition material.
	C. In new construction, where openings, chases, sleeves, inserts, anchors, etc., have not been provided by the General Trade, the HVAC trade shall be responsible for providing all cutting, patching, and finishing of new construction which is not specifically shown on the Architectural Drawings, but is required for the proper installation of HVAC equipment and materials as shown on the HVAC Drawings and specified in Division 23.
	D. Cutting, patching and finishing shall be performed by workmen skilled in this type of work.  All patching shall be done utilizing materials of the same quality and texture as the adjacent undisturbed areas.  All finishing shall match the undisturbed adjacent areas.  Painting of the final finished areas, where general construction work occurs, will be the responsibility of the General Trade.  Painting of the final finished areas, where no general construction work occurs, shall be the responsibility of the HVAC trade.  The HVAC trade shall paint entire plane in which damage occurs whether the surface is a wall or a ceiling.
	E. No cutting shall be done which may affect the building structurally or architecturally without first consulting with the General Trade and then securing the approval of the Architect.  Cutting shall be accomplished in such a manner as not to cause damage to the building or leave unsightly surfaces which cannot be concealed by plates, escutcheons or other construction.  Where such unsightly conditions are caused, the HVAC trade shall be required, at his own expense, to repair the damaged areas.  Note: all holes or openings in existing concrete or masonry shall be drilled, core bored or saw cut.
	F. Where an opening is cut into a block or brick wall for the purpose of ductwork or piping to pass through the wall, the HVAC trade shall be responsible for furnishing and installing a properly sized lintel to support the block or brick above the opening.
	G. Where present equipment or material is removed and unused openings remain in walls, floors, partitions, etc., the HVAC trade shall properly patch all such openings.

	3.6 SPECIAL CONDITIONS RELATED TO HVAC WORK
	A. During the course of construction, cap or otherwise seal off, in an approved manner, those portions of the piping or duct system in which work is not being performed, in order to prevent the entry of dirt or dust.  Should the HVAC trade fail to cover open ends of ducts, he may be required to vacuum the entire duct system and remove sections of ductwork for inspection.
	B. The HVAC trade shall coordinate all utility shutdowns with the Owner to determine when the most advantageous time is for the Owner to accommodate the utility shutdown.  The HVAC trade shall coordinate the utility shutdown a minimum of 7 days in advance.
	C. Install equipment along with control devices and all replaceable fittings with sufficient clearance for operation and maintenance functions.
	D. Lay out the work and establish all heights and grades required for installation.
	E. Provide safety guards for all pulleys, belt-drives and rotating equipment.  Safety requirements of OSHA shall be met.

	3.7 SPACE PRIORITY
	A. Ensure equitable use of available space for materials and equipment installed above ceilings.  Allocate space in the order of priority as listed below.  Items are listed in the order of priority, with items of equal importance listed under a single priority number.
	B. Order of priority does not dictate installation sequence.  Installation sequence shall be as mutually agreed by all affected trades.
	C. Change in order of priority is permissible by mutual agreement of all affected trades.
	D. The work of a particular trade shall not infringe upon the allocated space of another trade without permission of the contractor for the affected trade.
	E. The work of a particular trade shall not obstruct access for installation, operation, and maintenance of the Work, materials and equipment of another trade.

	3.8 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.
	E. Install all new, relocated, or owner furnished equipment in accord with the manufacturer’s written installation instructions.

	3.9 PAINTING
	A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.10 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Provide all materials, equipment, supplies and labor necessary to construct all miscellaneous steel required for supporting piping, ductwork and equipment for installation of the HVAC system.  All miscellaneous steel, metal supports and anchorages required for supporting ductwork, piping and equipment is not shown on the Drawings, but shall be provided.
	B. All structural steel shall be designed to attach to the main building structure in such a manner as to not overstress this structure.  Reinforcement of the building structure may be required in work areas located in existing buildings and in areas where the HVAC trade has relocated ductwork, piping, and equipment to areas other than is shown on the Drawings.
	C. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	D. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor HVAC materials and equipment.
	E. Shop and Field Welding:  Shop and field welding shall be in accordance with AWS D1.1.

	3.11 GROUTING
	A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.

	3.12 FINAL CLEANING
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES.

	3.13 WARRANTIES
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES and as stated below.
	B. Refer to individual equipment specifications for additional warranty requirements.  If a contradiction exists, the most demanding requirements shall prevail.
	C. Compile and assemble the warranties specified in Division 23 into a separated set of vinyl covered, three ring binders, tabulated and indexed for easy reference.
	D. Provide complete warranty information for each item to include date of beginning of warranty or bond; duration of warranty or bond; and names, address, and telephone numbers and procedures for filing a claim and obtaining warranty services.
	E. Submit a single warranty stating that all portions of the work are in accordance with Contract requirements.  Warrant all work against faulty and improper material and workmanship for a period of one (1) year from date of final acceptance by the Owner, except that where guarantees or warranties for longer terms are specified herein, such longer term shall apply.  Within 24 hours after notification, correct any deficiencies that occur during the warranty period at no additional cost to Owner, all to the satisfaction of the Owner and Architect.  Obtain similar warranties from subcontractors, manufacturers, suppliers and sub-trade specialists.
	F. Any material, equipment or appurtenance whose operation or performance does not comply with the requirements of the Contract Documents or that are damaged prior to acceptance will be held as defective and shall be removed and properly replaced at no additional cost to the Owner.

	3.14 INSTALLATION OF ACCESS DOORS AND PANELS
	A. Access Doors and Panels:

	3.15 MAINTENANCE MANUALS
	A. Provide in accordance with Division 01 Section OPERATION AND MAINTENANCE DATA and as stated below.
	B. Include the following information for equipment items:

	3.16 RECORD DOCUMENTS
	A. Provide in accordance with Division 01 Section PROJECT RECORD DOCUMENTS and as stated below.
	B. Indicate installed conditions for the following:

	3.17 DEMONSTRATION AND TRAINING
	A. Provide in accordance with Division 01 Section DEMONSTRATION AND TRAINING and as stated below.
	B. After the tests and adjustments have been made, approved factory-authorized system representatives and the Contractor shall fully instruct Owner in all details of operation and maintenance of equipment installed under this Contract.  Dates and times of such instructions shall be as directed by Owner, including any necessary weekend or after-hours instruction.
	C. The following is a list systems that require Demonstration and Training, refer to the individual specification sections for additional training requirements:



	230510 BASIC ELECTRICAL REQUIREMENTS FOR HVAC EQUIPMENT 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section includes the following:

	1.3 SUBMITTALS
	A. Product Data:

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain disconnect switches of a single type through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a qualified testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	C. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store disconnect switches and fuses indoors in clean, dry space with uniform temperature to prevent condensation.  Protect disconnect switches and fuses from exposure to dirt, fumes, water, corrosive substances, and physical damage.
	B. If stored in areas subject to weather, cover disconnect switches and fuses to protect them from weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable materials from inside equipment; install electric heating of sufficient wattage to prevent condensation.

	1.6 COORDINATION
	A. Coordinate layout and installation of disconnect switches with other construction including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Coordinate features of disconnect switches with pilot devices and control circuits to which they connect.
	C. Coordinate features, accessories, and functions of each disconnect switch with ratings and characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and load.


	PART 2 -  PRODUCTS
	2.1 DISCONNECT SWITCHES
	A. Acceptable Manufacturers:
	B. Heavy Duty Safety Switches:  Provide surface-mounted, heavy-duty type, sheet-steel enclosed safety switches of types, sizes and electrical characteristics indicated on the drawings.
	C. Provide switches with quick-make, quick-break type operation, with switchblades that are visible in the 'OFF' position with door open.
	D. Operating handle shall be an integral part of the enclosure base the operating position shall be easily recognizable and pad-lockable in OFF position.
	E. Current carrying parts shall be constructed of 98% conductivity copper, with silver-tungsten type switch contacts and positive pressure type reinforced fuse clips.
	F. Enclosures shall meet environmental conditions of installed location.
	G. Provide motor and motor starter disconnects with horsepower ratings suitable to the loads.
	H. Fusible Switches:  Heavy duty switches, with positive pressure type reinforced fuse clips and fuses of classes and current ratings indicated.
	I. Provide disconnect switches having the capability to have auxiliary contacts mounted as required.
	J. Disconnects shall be finished in manufacturer’s standard gray finish unless otherwise noted on drawings.
	K. Disconnect switches specified as being an integral part of a piece of equipment shall come factory installed and wired.

	2.2 FUSES
	A. Acceptable Manufacturers:
	B. All fuses shall be Class RK1, time delay type.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and surfaces to receive disconnect switches for compliance with requirements, installation tolerances, and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ELECTRICAL REQUIREMENTS - GENERAL
	A. In general, rigid conduit or tubing shall be used, but equipment that requires movement or that would transmit vibration to conduit shall be wired with flexible (liquid tight) steel conduit not exceeding 18" in length.
	B. All equipment shall be grounded with a green-covered ground wire run inside the conduit and connected to equipment frame on one end and to grounding system on the other end.
	C. All electrical work required in Division 23 shall conform to all applicable requirements of Division 26 of these Specifications, and shall comply with the latest edition of the National Electric Code.
	D. The HVAC Trade shall assign all low-voltage and line-voltage Electrical Control Work required under this Contract to the Automatic Temperature Control Subcontractor, who shall perform this work with qualified electricians employed by that Subcontractor.
	E. The HVAC Trade shall co-operate with the contractor for Electrical Work in making all necessary tests and in receiving, storing and setting all motor-driven equipment, electrical devices, and controls furnished and/or installed under these Contracts.
	F. Single phase equipment controls and wiring shall be as follows:

	3.3 CONTROL WIRING INSTALLATION
	A. Install wiring between enclosed controllers according to Division 26.
	B. Bundle, train, and support wiring in enclosures.
	C. Connect hand-off-automatic switch and other automatic control devices where applicable.

	3.4 CONNECTIONS
	A. Conduit installation requirements are specified in other Division 26.  Drawings indicate general arrangement of conduit, fittings, and specialties.
	B. Ground equipment according to Division 26.

	3.5 DISCONNECT SWITCHES
	A. For each HVAC equipment item being furnished on the project the HVAC Trade shall:
	B. A disconnect switch shall be provided for each HVAC equipment item that has a 1-phase or 3-phase power connection.  The HVAC Trade shall provide a disconnect switch for an equipment item unless one of the following occur:
	C. Mount disconnect switch to the equipment item it serves.  If a disconnect switch cannot be mounted to the equipment item it serves or the drawings indicate the disconnect switch to be mounted in a different location, mount switch in a location within 50 feet and within eyesight of the equipment item.  Provide miscellaneous steel as required to mount the disconnect switch.

	3.6 FUSES
	A. Fuses:  Fuses shall be provided for each HVAC equipment item having power connection and requiring fuses.  If fuses are not furnished with the HVAC equipment item, then the HVAC Trade shall provide all the necessary fuses for proper operation of the equipment and the electrical circuit.

	3.7 IDENTIFICATION
	A. Identify disconnect switches, components, and control wiring according to Division 23 Section 230553 "Identification for HVAC Piping and Equipment."

	3.8 PIPING AND DUCTWORK COORDINATION
	A. The HVAC Trade shall not run ductwork or piping above switchboards or panelboards in accordance with the National Electric Code Article 384.  Before ductwork or piping is installed coordinate the exact locations with the Electrical Trade.  Failure to comply with this requirement shall be cause for the ductwork and piping to be removed and relocated at no additional cost to the Owner.



	230513 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT_2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in HVAC equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Efficiency:  NEMA Premium efficiency, as defined in NEMA MG 1.
	D. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 104°F and at altitude of 3300 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

	2.3 SINGLE PHASE MOTORS
	A. Bearings:  Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	B. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset when motor temperature returns to normal range.
	C. Electronic Commutation (EC) Motors:  Each EC motor shall be specifically designed for its particular application.  EC motors shall be permanently lubricated, shall have heavy-duty ball bearings to match the load, and shall be prewired to the specific voltage and phase.  EC motors shall have internal motor circuitry to convert AC power supplied to DC power in order to properly operate the motor.  EC motors shall be capable of having their speed controlled down to 20% of full speed (80% turndown).  EC motor speed shall be controlled by either a potentiometer dial mounted on the motor or by a 0-10 VDC signal.  Each EC motor shall have a minimum efficiency of 85% at all speeds.


	PART 3 -  EXECUTION (Not Applicable)

	230548.13 VIBRATION CONTROLS FOR HVAC PIPING AND EQUIPMENT 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. IBC:  International Building Code.
	B. ICC-ES:  ICC-Evaluation Service.

	1.4 SUBMITTALS
	A. Product Data:  Include rated load, rated deflection, and overload capacity for each vibration isolation device.  Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of isolation device component used.


	PART 2 -  PRODUCTS
	2.1 VIBRATION ISOLATORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Spring Hangers:  Combination coil-spring and elastomeric-insert hanger with spring and insert in compression.

	2.2 FACTORY FINISHES
	A. Finish:  Manufacturer's standard prime coat finish ready for field painting.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and wind-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 VIBRATION CONTROL DEVICE INSTALLATION
	A. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	B. Drilled-in Anchors:

	3.3 ADJUSTING
	A. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	B. Adjust active height of spring isolators.

	3.4 Vibration Controls Schedule


	230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 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.

	1.4 SUBMITTALS
	A. Certified TAB reports.
	B. Instrument calibration reports, to include the following:

	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by NEBB, AABC, or TABB.
	B. Certify TAB field data reports and perform the following:
	C. TAB Report Forms:  Use standard TAB contractor's forms published by AABC or NEBB.
	D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."

	1.6 PROJECT CONDITIONS
	A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.7 COORDINATION
	A. Notice:  Provide seven (7) days advance notice to the Contractor and Owner prior to commencement of TAB work.  Include scheduled test dates and times.  Provide seven (7) days advance notice to any changes in the scheduled dates and times.
	B. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.

	1.8 TAB SPECIALISTS
	A. Subject to compliance with requirements, engage one of the following independent TAB contractors to provide the TAB work:


	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.  Notify contractor, Architect and Engineer immediately upon discovery of any deficiencies.
	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.  Notify contractor immediately upon discovery of any balancing devices not present that will prevent balancing of the system.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Verify that transfer ducts or penetrations in plenum walls exist to enable air flow through plenum as indicated or required.
	E. Examine equipment performance data including fan curves.
	F. Obtain and examine start-up test reports to verify that start-up testing, cleaning, and adjusting of HVAC equipment and systems have been performed prior to the commencement of TAB work.
	G. 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.
	H. Examine suspended equipment, such as in-line fans, etc., and verify that they are accessible and their controls are connected and functioning.
	I. Examine operating safety interlocks and controls on HVAC equipment.
	J. Report deficiencies discovered before and during performance of TAB procedures to the contractor, Architect and Engineer.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks.  Verify the following:

	3.3 GENERAL PROCEDURES FOR TESTING, ADJUSTING 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," or SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing," and the requirements contained in this Section.
	B. Mark equipment and balancing devices, including damper control positions and fan speed control levers and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	C. Take and report testing and balancing measurements in inch pound (IP) units.

	3.4 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.
	B. Determine the best locations in main and branch ducts for accurate duct airflow measurements.
	C. Check airflow patterns from the outdoor air louvers and dampers and the return and exhaust air dampers through the supply fan discharge and mixing dampers.
	D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	E. Check dampers for proper position to achieve desired airflow path.
	F. Check for airflow blockages.
	G. Verify that air duct system is sealed as specified in Division 23 Section 233113 "Metal Ducts."

	3.5 PROCEDURES FOR CONSTANT VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	C. 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.

	3.6 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

	3.7 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents - in addition to certified field report data, include the following:
	C. General Report Data - in addition to form titles and entries, include the following data:
	D. Fan Test Reports - for all fans external to air handling units, rooftop units and terminal equipment such as exhaust fans include the following:
	E. Rectangular Duct Traverse Reports - for main supply and return ducts for each system, include a diagram with a grid representing the duct cross-section and record the following:
	F. Air Terminal Device Reports - for each diffuser, register and grille, include the following:
	G. Instrument Calibration Reports

	3.8 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.



	233113 METAL DUCTS 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 PERFORMANCE REQUIREMENTS
	A. 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 the "Duct Schedule" article in this Section.

	1.4 SUBMITTALS-*
	A. Product data - for each type of the following products:
	B. Shop Drawings - plans, drawn to scale at a minimum of ¼” = 1’-0”, on which the following items are shown and coordinated with each other, using input from installers of the items involved:


	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL 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 1-4, "Transverse (Girth) 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."
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," 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."
	D. 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 2, "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."

	2.2 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.
	C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	D. Tie Rods:  Galvanized steel, 1/4 inch minimum diameter for lengths 36 inches or less; 3/8 inch minimum diameter for lengths longer than 36 inches.

	2.3 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.  Also, sealants and gaskets shall conform to UL 181A for metal ducts and UL 181B for flexible air ducts and flexible air connectors.
	B. Water Based Joint and Seam Sealant:
	C. Flanged Joint Sealant:  Comply with ASTM C 920.
	D. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

	2.4 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium plated steel rods and nuts.
	B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct."
	C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	D. Trapeze and Riser Supports:


	PART 3 -  EXECUTION
	3.1 DUCTWORK - GENERAL
	A. Do not install ductwork in transformer vaults, elevator equipment rooms or electrical equipment rooms unless the ductwork serves HVAC equipment located in that room and is dedicated to provide cooling and/or heating to that room.  Do not install ductwork adjacent to or above any surface of electrical controls, panels, switches, terminals, boxes or similar electrical equipment.  Drip-pan protection shall not be permitted, except where detailed.

	3.2 PROTECTION OF DUCT
	A. Immediately after fabrication, the duct shall be cleaned of all dirt, dust and debris.  The ends of the duct section shall then be securely covered with plastic and strapping tape.  The duct shall then be completely covered with cloth or plastic.
	B. When each duct section transported to the job site, the covering over the ends of each duct shall be maintained to prevent the entrance of dirt, dust and debris.  In addition, all ducts shall be covered with plastic or cloth.
	C. Immediately after the duct arrives at the job site and prior to being installed, the covering over the ends of each duct shall be maintained to prevent the entrance of dirt, dust and debris.  In addition, all ducts shall be covered with plastic or cloth.
	D. When each duct is installed, the plastic covering shall be removed.  Once installed, the duct section shall be inspected for the existence of dirt or dust; if discovered, the duct section shall be cleaned of all dirt and dust.  Unless the next section of duct is in the process of being installed, the end of the duct shall securely covered with plastic and strapping tape.

	3.3 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 ducts with fewest possible joints.
	D. Install factory or shop fabricated fittings for changes in direction, size, and shape and for branch connections.
	E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	G. Install ducts with a minimum clearance of 1 inch plus allowance for insulation thickness.
	H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	I. 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.
	J. 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.

	3.4 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. Closure systems used to seal metal ductwork shall be installed in accordance with the manufacturer’s installation instructions.
	C. Unlisted duct tape is not permitted as a sealant on any metal ducts.
	D. Duct connections to flanges of air distribution system equipment shall be sealed and mechanically fastened.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and Supports."
	B. Ducts shall be supported directly from the building substrate.  Ducts are not permitted to be supported from other ducts, pipes, conduits, or cable tray.
	C. Building Attachments:  Structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	D. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, "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.
	E. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	F. 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.
	G. 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.

	3.6 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.

	3.7 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized steel primer.  Paint materials and application requirements are specified in Division 09 painting Sections.

	3.8 DUCT SCHEDULE
	A. Duct Material - fabricate ducts with galvanized sheet steel.
	B. Duct Pressure Class, SMACNA Seal Class, and SMACNA Leakage Class:  Fabricate ducts for the following pressure, seal and leakage classes:
	C. Intermediate Reinforcement



	233300 AIR DUCT ACCESSORIES 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Product Data - submit manufacturer’s published data for each type of product indicated.
	B. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance manuals.

	1.4 QUALITY ASSURANCE
	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."


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. 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.
	C. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless steel ducts.
	D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.2 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers

	2.3 FLANGE CONNECTORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Description:  Roll-formed, factory fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material:  Galvanized steel.
	D. Gauge and Shape:  Match connecting ductwork.

	2.4 TURNING VANES
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	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.
	C. 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."
	D. Vane Construction:  Single wall.

	2.5 DUCT MOUNTED ACCESS DOORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Duct mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2 (7-2M), "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."

	2.6 FLEXIBLE CONNECTORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	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 having a minimum width of 5-3/4 inches 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.

	2.7 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.


	PART 3 -  EXECUTION
	3.1 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.  Install volume dampers a minimum of 5-feet from the diffuser, register or grille in which it is controlling airflow.  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.
	D. Install turning vanes in all mitered rectangular duct elbows with an angle greater than 45°.
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	H. Install access doors with swing against duct static pressure.
	I. Access Door Sizes:  Access doors shall be sized as large as possible and practical, but shall not be less than 12 x 6 inches and shall not be greater than 25 x 25 inches.
	J. Label access doors according to Division 23 Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	K. Install flexible connectors to connect ducts to equipment.
	L. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233423 HVAC POWER VENTILATORS 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 PERFORMANCE REQUIREMENTS
	A. Project Altitude:  Base fan-performance ratings on actual Project site elevations.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  Also include plans, elevations, sections, details, and attachments to other work.  Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	B. In addition, include the following:
	C. Operation and Maintenance Data:  For each power ventilator, include in emergency, operation, and maintenance manuals.

	1.5 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.
	C. UL Standards:  Power ventilators shall comply with UL 705.  Power ventilators for use for restaurant kitchen exhaust shall also comply with UL 762.

	1.6 COORDINATION
	A. Coordinate size and location of structural steel support members.


	PART 2 -  PRODUCTS
	2.1 IN-LINE CENTRIFUGAL FANS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Housing:  Square, minimum 18 gauge galvanized steel or aluminum, bolted construction with integral inlet and outlet duct collars.  Bolted access doors shall be located on three sides sealed with closed cell neoprene gasketing.  Housing shall be pre-drilled to accommodate universal mounting feet for vertical or horizontal installation.
	C. Direct-Drive Units:  Motor mounted in airstream; factory wired to disconnect switch located on outside of fan housing.  Units shall contain a fan wheel, inlet cone, and motor.
	D. Fan Wheels:  Aluminum, with backward inclined or airfoil blades welded to or machined cast into an aluminum hub.  Fan wheel shall be statically and dynamically balanced.
	E. Motors:
	F. Bearings:  Bearings shall be designed and individually tested specifically for use in air handling applications.  Bearings shall be heavy duty construction and shall be the regreasable ball type in a pillow-block cast iron housing selected for a minimum L50 life in excess of 200,000 hours at maximum cataloged operating speed.
	G. Isolation:  Blower and motor shall be mounted on rubber isolators that isolate them from the fan housing.
	H. Accessories
	I. Capacities and Characteristics:  Refer to the schedule on the drawings.

	2.2 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. Install power ventilators level and plumb.
	B. Support suspended units from structure using threaded steel rods and spring hangers having a static deflection of 1 inch.  Vibration control devices are specified in Division 23 Section 230548.13 "Vibration Controls for HVAC Piping and Equipment."
	C. Install units with clearances for service and maintenance.

	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 233300 "Air Duct Accessories."
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment according to Division 26 Sections.
	D. Connect wiring according to Division 26 Sections.

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Prepare test and inspection reports.

	3.4 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Adjust belt tension.
	C. Comply with requirements in Division 23 Section 230593 "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.

	3.5 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain power ventilators.  Refer to Division 01 for additional requirements.



	233713 DIFFUSERS, REGISTERS, AND GRILLES 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. This Section includes ceiling and wall mounted diffusers, registers, and grilles.

	1.3 SUBMITTALS
	A. Product data - for each type of product indicated, include the following:

	1.4 QUALITY ASSURANCE
	A. Product Options:  Drawings indicate size, profiles, performance, and dimensional requirements of diffusers, registers and grilles, and are based on the specific equipment indicated.  Refer to Division 01 for additional requirements.


	PART 2 -  PRODUCTS
	2.1 GRILLES
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Fixed Blade Louvered Return/Exhaust Grille

	2.2 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."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where indicated, as much as practical.  For units installed in lay-in ceiling panels, locate units in the center of panel.  Where architectural features or other items conflict with installation, notify Architect for a determination of final location.
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.3 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	233733 LOUVERS 2021223

	DIVISION 26
	DIVISION 31
	31 1000. NVH Rec. Park - Site Clearing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Stripping and stockpiling topsoil.
	2. Temporary erosion- and sedimentation-control measures.

	B. Related Sections include the following:
	1. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase course.


	1.3 DEFINITIONS
	A. Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.

	1.4 MATERIAL OWNERSHIP
	A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.5 SUBMITTALS
	A. Product Specification Data Sheets:  For each type of manufactured material and product indicated.
	B. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or videotape.

	C. Record Drawings: Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.6 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities. Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing op...
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.

	B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	C. Utility Locator Service:  Notify PA One Call (1-800-242-1776) for area where Project is located before site clearing.  Augment PA One Call with private utility service where necessary.
	D. Do not commence site clearing operations until temporary erosion- and sedimentation-control and temporary fencing are in place.
	E. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section Earth Moving.
	B. Erosion control materials are shown on the Erosion and Sediment Control Drawing Set and Report.

	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to Erosion- and Sedimentation Control Drawings and requ...
	B. Temporary Stabilization defined per PA Code Title 25 Chapter 102.22:
	1. Upon temporary cessation of an earth disturbance activity or any stage or phase of an activity where a cessation of earth disturbance activities will exceed 4 days, the site shall be immediately seeded, mulched, or otherwise protected from accelera...
	2. For an earth disturbance activity or any stage or phase of an activity to be considered temporarily stabilized, the disturbed areas shall be covered with one of the following:
	a. A minimum uniform coverage of mulch and seed, with a density capable of resisting accelerated erosion and sedimentation.
	b. An acceptable BMP which temporarily minimizes accelerated erosion and sedimentation


	C. Permanent Stabilization defined per PA Code Title 25 Chapter 102.22:
	1. Upon final completion of an earth disturbance activity or any stage or phase of an activity, the site shall immediately have topsoil restored, replaced, or amended, seeded, mulched or otherwise permanently stabilized and protected from accelerated ...
	2. E&S BMPs shall be implemented and maintained until the permanent stabilization is completed. Once permanent stabilization has been established, the temporary E&S BMPs shall be removed. Any areas disturbed in the act of removing temporary E&S BMPs s...
	3. For an earth disturbance activity or any stage or phase of an activity to be considered permanently stabilized, the disturbed areas shall be covered with one of the following:
	a. A minimum uniform 70% perennial vegetative cover, with a density capable of resisting accelerated erosion and sedimentation.
	b. An acceptable BMP which permanently minimizes accelerated erosion and sedimentation.


	D. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	E. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	F. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.  All utility disconnection and reconnection work shall be coordinated with respective utility company and work shall be in accordance with respective utility company’s standards.

	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner/Owner’s Representative not less than 3 days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner/Owner’s Representative written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.4 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and non-soil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water.
	1. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity indicated to be stockpiled or reused.


	3.5 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.



	23-08-22 NVH Family Recreational Area_Specs-Civil_Barry-Cosmos Tech
	31 1100 - Clearing and Grubbing
	31 2200 - Grading
	31 2300 - Excavation and  Fill
	A. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.
	B. Sand: ASTM C33/C33M; fine aggregate.
	C. Common Fill: Reused site or imported soils free from trash, debris, roots over 1 inch in diameter, matted roots, rocks over 3 inches in diameter, topsoil, and other deleterious matter.


	31 2000. NVH Rec. Park - Earth Moving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section shall include, but not be limited to, the following:
	1. Preparing subgrades for infiltration area, sidewalks, parking areas, access roads, and planting areas.
	2. Excavating to line, grade and configuration as shown on the Drawings.
	3. Fill to line, grade and configuration as shown on the Drawings.
	4. Excavating and backfilling for utility trenches, including the storm sewer system.
	5. Excavation and backfilling for landscaping.

	B. This Section shall not include work within the building limits, except for bulk grading.

	1.3 DEFINITIONS
	A. Backfill:  Soil material, aggregate material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.
	C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill meeting the requirements of the Technical Specifications.
	D. Excavation:  Removal of material encountered above subgrade and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Owner.
	2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Owner.  Unauthorized excavation, as well as remedial work directed by Owner, shall be without additional compensation.

	E. Fill:  Soil materials used to raise existing grades.
	F. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for footing, trench, and pit excavation that cannot be removed by rock excavati...
	1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic excavator; equipped with a 42-inch-wide, maximum, short-tip-radius rock bucket; rated at not less than 138-hp flywheel power with bucket-curling force of not less than...
	2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 210-hp flywheel power and developing a minimum of 48,510-lbf breakout force with a general-purpose bare bucket; measured according to SAE J-732.

	G. Structures:  Manholes, footings, foundations, retaining walls, buildings, slabs, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	H. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt pavement, or course placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	I. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.
	J. Utilities:  On-site underground pipes, conduits, ducts, and cables.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Each type of plastic warning tape.
	2. Geotextile.
	3. Each type of aggregate.

	B. Material Test Reports - Soils:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each on-site and borrow soil material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 698 for each on-site and borrow soil material proposed for fill and backfill.

	C. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by earthwork operations.  Submit before earthwork begins.
	D. Material Test Reports - Aggregate:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each on-site and borrow soil material proposed for fill and backfill.
	2. Material Certification for each type and source of material.


	1.5 QUALITY ASSURANCE / CONTROL
	A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to ASTM D 3740 and ASTM E 548.  Testing requirements are dis...
	B. Independent Testing Laboratory selected and paid by for by the Owner, shall be retained to perform construction testing on site based on the requirements of this Specification.
	C. If compaction requirements are not complied with during the construction process, remove and recompact deficient areas until proper compaction is obtained at no additional expense to the Owner.
	D. In areas to receive pavement, CBR (California Bearing Ratio) tests shall be performed by the independent testing laboratory at a frequency of 5 per type of pavement.  Test reports shall be submitted a minimum of 10 days in advance of scheduled pave...
	E. Field density tests for in-place materials shall be performed according to one of the following standards as part of construction testing standards:
	1. Sand-Cone Method: ASTM D 1556
	2. Balloon Method: ASTM D 2167
	3. Nuclear Method: ASTM D 2922 (Method B-Direct Transmission)

	F. Independent Testing Laboratory shall prepare test reports that indicate test location, elevation data, and test results.  The Owner and Contractor shall be provided with copies of reports within 96 hours of time test was performed. In event that an...
	G. Costs related to retesting due to failures shall be paid for by the Contractor at no additional expense to Owner. Contractor shall provide free access to site for testing activities


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.  If borrow is necessary, the Contractor shall comply with the conditions of the Erosion and Sediment Control Plan.
	B. Common Fill:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or a combination of these groups; free of rock or gravel larger than 2 inches in any dimension, and free of debris, waste, frozen materials, vegetation, and other delet...
	C. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	D. Drainage Stone:  Shall meet the requirements of Section 703 for AASHTO 57 of the Pennsylvania Department of Transportation Publication 408 Specifications, latest revisions.  Drainage Stone shall be washed gravel.  Slag is not acceptable.
	E. Trench Backfill:  Shall be No. 2A Coarse Aggregate the meeting the requirements of Section 703 of the Pennsylvania Department of Transportation Publication 408 Specifications, latest revisions or AASHTO No. 57 crushed limestone.  Drainage Stone is ...

	2.2 GEOTEXTILES
	A. General:  Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods...
	1. Survivability:  Class 2; AASHTO M 288.


	2.3 AGGREGATE SUBBASE
	A. Aggregate Subbase:  Subbase shall be crushed limestone in accordance with PADOT standard specifications for subbase aggregate.  Slag is not allowed.

	2.4 ACCESSORIES
	A. Delete warning tapes in this Article if not required.  Use may be mandatory for underground hazardous utilities.
	B. Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility; col...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface is specified in Division 31 Section Site Clearing.
	C. Protect and maintain erosion and sedimentation controls during earthwork operations.

	3.2 DEWATERING
	A. General Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.
	2. Install a dewatering system, if necessary, to keep subgrades dry and convey ground water away from excavations.  Maintain until dewatering is no longer required.


	3.3 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	3. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	4. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:


	3.4 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.5 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Excavate trenches to uniform widths to provide the clearances shown on the Drawings.

	B. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...

	3.6 SUBGRADE INSPECTION
	A. Notify Owner’s Representative when excavations have reached required subgrade.
	B. If Owner’s Representative determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Owner’s Representative, and replace with compacted backfill or fill as directed.

	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Owner’s Representative, without additional compensation.

	3.7 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation with PADOT No. 2A, or AASHTO No. 57 crushed limestone as directed by Owner’s Representative, or common fill if acceptable to the Owner’s Representative.

	3.8 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.9 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, sub-drainage, damp-proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.10 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 inches (750 mm) below surface of roadways.  After installing and testing, completely encase piping or conduit in a minimum of 4 inches of concrete before backfillin...
	D. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	E. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.11 COMMON FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations in accordance with the Drawings.
	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.12 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.

	3.13 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within tolerances noted on the Drawings.

	3.14 AGGREGATE SUBBASE COURSE
	A. Place subbase in accordance with PADOT Section 350.

	3.15 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Owner; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.16 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.
	B. Excess satisfactory soil shall be stockpiled at a designated site chosen by the Owner in accordance with the erosion and sediment control plan.
	END OF SECTION 312000



	DIVISION 32
	32 1313. NVH Rec. Park - Concrete Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Walkways.
	2. Curbs.

	B. Related Sections include the following:
	1. Division 31 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	2. Division 32 Section "Pavement Joint Sealants" for joint sealants of joints in concrete pavement and at isolation joints of concrete pavement with adjacent construction.
	3. Division 3 Section "Cast-in-Place Concrete" for general building applications of concrete.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product indicated.
	B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Qualification Data:  For testing agency.
	D. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated, based on comprehensive testing of current materials:
	1. Aggregates: Include service record data indicating absence of deleterious expansion of concrete due to alkali-aggregate reactivity.

	E. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies with requirements:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.
	9. Field quality-control test reports.
	10. Minutes of preinstallation conference.


	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	E. Mockups:  Cast mockups of full-size sections of concrete pavement to demonstrate typical joints, surface finish, texture, color, and standard of workmanship.
	1. Build mockups in the location and of the size indicated or, if not indicated, as directed by Landscape Architect.
	2. Notify Landscape Architect seven days in advance of dates and times when mockups will be constructed.
	3. Obtain Landscape Architect's approval of mockups before starting construction.
	4. Maintain approved mockups during construction in an undisturbed condition as a standard for judging the completed pavement.
	5. Demolish and remove approved mockups from the site when directed by Landscape Architect.
	6. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials and concrete pavement construction practices.  Require representatives, including the following, of each en...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete producer.
	d. Concrete pavement subcontractor.



	1.6 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 100 feet or less.

	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.3 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet.
	C. Epoxy-Coated Welded Wire Fabric:  ASTM A 884/A 884M, Class A, plain steel.
	D. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60; deformed.
	E. Plain Steel Wire:  ASTM A 82, as drawn.
	F. Deformed-Steel Wire:  ASTM A 496.
	G. Epoxy-Coated-Steel Wire:  ASTM A 884/A 884M, Class A coated, plain.
	H. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60.  Cut bars true to length with ends square and free of burrs.
	I. Epoxy-Coated Joint Dowel Bars:  ASTM A 775/A 775M; with ASTM A 615/A 615M, Grade 60, plain steel bars.
	J. Tie Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	K. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from st...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

	L. Epoxy Repair Coating:  Liquid two-part epoxy repair coating, compatible with epoxy coating on reinforcement.
	M. Zinc Repair Material:  ASTM A 780.

	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I, white
	a. Fly Ash:  ASTM C 618, Class C.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate, uniformly graded.  Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  1 inch nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.5 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.

	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

	2.7 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture designs for the trial batch method.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  4000 psi.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
	3. Slump Limit:  5 inches, plus or minus 1 inch.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content: 4-1/2 percent plus or minus 1.5 percent for 1-inch nominal maximum aggregate size.

	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement according to ACI 301 requirements for concrete exposed to deicing chemicals.

	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete mixes of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete mixes larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd..
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph.
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons.
	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch require correction according to requirements in Division 2 Section "Earthwork".

	C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and subgrade is ready to receive pavement.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement:  Use galvanized steel wire ties to fasten zinc-coated reinforcement.  Repair cut and damaged zinc coatings with zinc repair material.
	F. Epoxy-Coated Reinforcement:  Use epoxy-coated steel wire ties to fasten epoxy-coated reinforcement.  Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M.
	G. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 2-inc...

	3.5 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless otherwise indicated.
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do not continue reinforcement through sides of pavement strips, unless otherwise indicated.
	2. Provide tie bars at sides of pavement strips where indicated.
	3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Expansion Joints:  Form expansion joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 20 feet, unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Control Joints:  Form weakened-plane control joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows to match jointing of existing adjacent co...
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1/4-inch radius.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover marks o...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before developin...

	E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.
	F. Do not add water to fresh concrete after testing.
	G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	I. Place concrete in two operations; strike off initial pour for entire width of placement and to the required depth below finish surface.  Lay welded wire fabric or fabricated bar mats immediately in final position.  Place top layer of concrete, stri...
	1. Remove and replace concrete that has been placed for more than 15 minutes without being covered by top layer, or use bonding agent if approved by Landscape Architect.

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades,...
	M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as requir...
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during operations.

	N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.
	O. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and not more than 80 deg F at point of placement.
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	P. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing w...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand floating if area is small or inacces...
	1. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.


	3.8 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written instructio...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Immediately ...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...


	3.9 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 and as follows:
	1. Elevation:  1/4 inch.
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot-long, unleveled straightedge not to exceed 1/4 inch.
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch.
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch.
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch.
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches.
	8. Joint Spacing:  3 inches.
	9. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	10. Joint Width:  Plus 1/8 inch, no minus.


	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least 1 composite sample for each 5000 sq. ft. or fraction thereof of each concrete mix placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mix.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mix.
	4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F  and below and when 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from 2 specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Landscape Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placem...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Landscape Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Landscape Architect.
	G. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.11 REPAIRS AND PROTECTION
	A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply with requirements in this Section.
	B. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and spillage of materials as they occur.
	C. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete pavement not more than two days before date scheduled for Substantial Completion inspections.



	32 1373. NVH Rec. Park - Concrete Paving Joint Sealants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Expansion and control joints.
	2. Joints between concrete and other construction.

	B. Related Sections include the following:
	1. Division 32 Section "Concrete Paving" for constructing joints in concrete pavement.


	1.3 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Verification:  For each type and color of joint sealant required.  Install joint-sealant samples in 1/2-inch- wide joints formed between two 6-inch- long strips of material matching the appearance of exposed surfaces adjacent to joint s...
	C. Product Certificates:  For each type of joint sealant and accessory, signed by product manufacturer.
	D. Qualification Data:  For Installer.
	E. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.

	F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for sealants.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
	B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.
	C. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	1. Use manufacturer's standard test methods to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Submit not fewer than eight pieces of each type of material, including joint substrates, shims, joint-sealant backings, secondary seals, and miscellaneous materials.
	3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	5. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are based on previous testing of current sealant products for adhesion to, and compatibility with, joint substrates and other materials matching those su...

	D. Product Testing:  Obtain test results for "Product Test Reports" Paragraph in "Submittals" Article from a qualified testing agency based on testing of current sealant products within a 36-month period preceding the commencement of the Work.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 for testing indicated, as documented according to ASTM E 548.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing instructions for multicomponent materials.
	B. Store and handle materials to comply with manufacturer's written instructions to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint sealant manufacturer.
	2. When ambient and substrate temperature conditions are outside limits permitted by joint sealant manufacturer or are below 40 deg F.
	3. When joint substrates are wet.

	B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less than that allowed by joint sealant manufacturer for application indicated.
	C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants capable of interfering with their adhesion are removed from joint substrates.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products listed in other Part 2 articles.
	B. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 articles.

	2.2 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:  As selected by Landscape Architect from manufacturer’s list of available colors.

	2.3 COLD-APPLIED JOINT SEALANTS
	A. Multicomponent Jet-Fuel-Resistant Sealant for Concrete:  Pourable, chemically curing elastomeric formulation complying with the following requirements for formulation and with ASTM C 920 for type, grade, class, and uses indicated:
	1. Urethane Formulation:  Type M; Grade P; Class 12-1/2; Uses T, M, and, as applicable to joint substrates indicated, O.
	a. Available Products:
	1) Pecora Corporation; Urexpan NR-300.
	2) Approved equal.


	2. Coal-Tar-Modified Polymer Formulation:  Type M; Grade P; Class 25; Uses T and, as applicable to joint substrates indicated, O.
	a. Available Products:
	1) Meadows, W. R., Inc.; Sealtight Gardox.
	2) Approved equal.


	3. Bitumen-Modified Urethane Formulation:  Type M; Grade P; Class 25; Uses T, M, and, as applicable to joint substrates indicated, O.
	a. Available Products:
	1) Tremco Sealant/Waterproofing Division; Vulkem 202.
	2) Approved equal.



	B. Single-Component Jet-Fuel-Resistant Urethane Sealant for Concrete:  Single-component, pourable, coal-tar-modified, urethane formulation complying with ASTM C 920 for Type S; Grade P; Class 25; Uses T, M, and, as applicable to joint substrates indic...
	1. Available Products:
	a. Sonneborn, Div. of ChemRex, Inc.; Sonomeric 1.
	b. Approved equal.


	C. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, nonsag silicone sealant complying with ASTM D 5893 for Type NS.
	1. Available Products:
	a. Crafco Inc.; RoadSaver Silicone.
	b. Approved equal.


	D. Type SL Silicone Sealant for Concrete and Asphalt:  Single-component, low-modulus, neutral-curing, self-leveling silicone sealant complying with ASTM D 5893 for Type SL.
	1. Available Products:
	a. Crafco Inc.; RoadSaver Silicone SL.
	b. Approved equal.


	E. Multicomponent Low-Modulus Sealant for Concrete and Asphalt:  Proprietary formulation consisting of reactive petropolymer and activator components producing a pourable, self-leveling sealant.
	1. Available Products:
	a. Meadows, W. R., Inc.; Sof-Seal.
	b. Approved equal.



	2.4 HOT-APPLIED JOINT SEALANTS
	A. Jet-Fuel-Resistant Elastomeric Sealant for Concrete:  Single-component formulation complying with ASTM D 3569.
	1. Available Products:
	a. Crafco Inc.; Superseal 444/777.
	b. Meadows, W. R., Inc.; Poly-Jet 3569.
	c. Approved equal.


	B. Jet-Fuel-Resistant Sealant for Concrete and Tar Concrete:  Single-component formulation complying with ASTM D 3581.
	1. Available Products:
	a. Crafco Inc.; Superseal 1614A.
	b. Meadows, W. R., Inc.; Poly-Jet 1614.
	c. Meadows, W. R., Inc.; Poly-Jet 3406.
	d. Meadows, W. R., Inc.; Poly-Jet 3569.
	e. Approved equal.


	C. Elastomeric Sealant for Concrete:  Single-component formulation complying with ASTM D 3406.
	1. Available Products:
	a. Crafco Inc.; Superseal 444/777.
	b. Meadows, W. R., Inc.; Poly-Jet 3406.
	c. Approved equal.


	D. Sealant for Concrete and Asphalt:  Single-component formulation complying with ASTM D 3405.
	1. Available Products:
	a. Koch Materials Company; Product No. 9005.
	b. Koch Materials Company; Product No. 9030.
	c. Meadows, W. R., Inc.; Sealtight Hi-Spec.
	d. Approved equal.



	2.5 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold- and Hot-Applied Sealants:  ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Sealants:  ASTM D 5249; Type 2; of thickness and width required to control sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.
	D. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.

	2.6 PRIMERS
	A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacture...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install backer materials of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of backer materials.
	2. Do not stretch, twist, puncture, or tear backer materials.
	3. Remove absorbent backer materials that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses provided for each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and...
	1. Remove excess sealants from surfaces adjacent to joint.
	2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions, unless otherwise indicated.
	G. Provide recessed joint configuration for silicone sealants of recess depth and at locations indicated.

	3.4 CLEANING
	A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...



	32 1816.13. NVH Rec. Park - Playground Surface Syetems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Unitary synthetic poured dual density rubber seamless surface

	B. Related Sections:
	1. Division 11 Section "Playground Equipment and Structures" for play structures installed only over protective use zones, at appropriate fall heights.
	2. Division 31 Section "Site Clearing" for stripping, grubbing, removing topsoil, and protecting trees to remain.
	3. Division 31 Section "Earthwork" for excavation, filling, and grading work, including compacted subgrades and subbase courses, and dewatering.


	1.3 DEFINITIONS
	A. CPSC:  U.S. Consumer Products Safety Commission
	B. Critical Height:  Standard measure of shock attenuation. According to Consumer Products Safety Commission (CPSC) No. 325, this means "the fall height below which a life-threatening head injury would not be expected to occur."
	C. SBR:  Styrene-butadiene rubber.
	D. EPDM:  Ethylene propylene diene terpolymer rubber.
	E. EWF:  Engineered Wood Fiber; natural processed wood product manufactured expressly for use as a playground surface.
	F. IPEMA:  International Play Equipment Manufacturer’s Association.
	G. Use Zone:  According to ASTM F 1487, this means "the area beneath and immediately adjacent to a play structure that is designated for unrestricted circulation around the equipment and on whose surface it is predicted that a user would land when fal...

	1.4 REFERENCES
	A. ASTM F 1292-13 or latest version Specification for Impact Attenuation of Surfacing Materials within the Uses Zone of Playground Equipment.
	B. Accessibility of Surface Systems:  According to ASTM F 1951-13 or latest version..
	C. Minimum Characteristics for EWF Surfaces:  According to ASTM F 2075, ASTM 2223, ASTM F 2479, ASTM F 1292, and ASTM F 1951.
	D. United States Department of Justice – Americans with Disabilities Act (ADA) Standards for Accessible Design, latest edition.

	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Manufacturer’s written instructions for recommended maintenance practices.
	C. Shop Drawings:  For each playground surface system, include materials, plans, cross sections, drainage, installation, and edge termination. Include patterns made by varying colors of surfacing.  Include details of graphics.
	D. 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. Extent of surface systems and use zones for equipment.
	2. Critical heights for playground surfaces and fall heights for equipment.

	E. Samples for Initial Selection:
	1. Include similar samples of playground surface system and accessories involving color selection.

	F. Samples for Verification:  For each type of playground surface system indicated.
	1. Minimum 4 inch disc Sample of synthetic rubber seamless surface.

	G. Product Schedule:  For playground surface systems.  Use same designations indicated on Drawings.
	H. Qualification Data:  For qualified Installer and testing agency.
	I. Material Certificates:  For each type of playground surface system, from the manufacturer.
	J. MSDS and Product data sheets for items in Part-2 Products.
	K. Material Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each playground surface system.
	L. Product Certificates:  For each type of playground surface system, from the manufacturer, including IPEMA.
	M. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each playground surface system. Specific Testing to include:
	1. ASTM 1028 Skid Resistance Test
	2. Test results from a Zenon Arc Weatherometer exposure test from a third party shall be submitted by the installer prior to the installation of the surface. The surfacing system (pebbles and binder) shall be tested for a minimum of 10,000 hours and s...
	3. ASTM 1292 – If critical fall height is required, impact attenuation test results shall be submitted to the requiring agency prior to installation of the surface. The results shall be submitted on the letterhead of the independent testing lab. Impac...

	N. Compliance audit report verifying the playground surface systems meet playground safety standards and accessibility.
	O. Warranty:  Sample of special warranty.
	P. Operation and Maintenance Manual: See Division 01 Section “Operation and Maintenance Data” for manual requirements.
	Q. The Installer shall submit a minimum of three (3) similar projects of scope, scale, and material.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.  Installer’s Site Superintendent is to have a minimum of five (5) years of experience installing similar materials on similarly scaled projects.
	B. Source Limitations:  Obtain playground surface system materials, including primers and binders, from single source from single manufacturer.
	1. Provide secondary materials including adhesives, primers, and geotextiles, and repair materials of type and from source recommended by manufacturer of playground surface system materials.

	C. Standards and Guidelines:  Comply with CPSC No. 325, "Handbook for Public Playground Safety"; IPEMA-certified product, ASTM F 1292; and ASTM F 1487.
	D. Color:  All colors of surfacing shall be as specified in the Contract Documents.  Colors shall be uniform in appearance.  In the case of color percentages of material, the mixtures of color shall be uniform and consistent.
	E. Compliance Audit: The Contractor shall have third-party testing to verify compliance on all playground surface systems installed within the playground. Audit and testing shall verify:
	1. Impact attenuating surface complies with ASTM F 1292.
	2. Distances, spacing, and transitions comply with playground safety standards, ASTM F 1951, and ADA.

	F. Standards and Guidelines:  Comply with CPSC No. 325, "Handbook for Public Playground Safety"; ASTM F 1292; and ASTM F 1487.

	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit playground surface system installation to be performed according to manufacturers' written instructions and warranty requirements. Temperatu...

	1.8 WARRANTY
	A. Playground Protective Surfacing shall be warranted for a period of one (1) year after date of Substantial Completion. Warranty shall not cover defects resulting from lack of adequate maintenance, neglect, or abuse by City staff, hail, or incidents ...
	B. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of playground surface system that fail in materials or workmanship within the specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Reduction in impact attenuation.
	b. Deterioration of surface and other materials beyond normal weathering.




	PART 2 -  PRODUCTS
	2.1 UNITARY SYNTHETIC DUAL-DENSITY SEAMLESS SURFACE
	A. Surface System:  Poured-in-place, two (2) layer system with wearing course over cushion course. Provide manufacturer's standard thickness for each layer as required for overall thickness indicated, IPEMA- certified product or tested for impact atte...
	1. Products:  Subject to compliance with requirements. Provide the following product or approved equal.
	a. PebbleFlex 2.0 surfacing system by Landscape Structures; 601 7th Street South Delano, MN 55238 p. 888-438-6574 f. 763-972-3185 www.playsi.com

	2. Top Layer:  PebbleFlex 2.0 aliphatic thermoplastic polyurethane Pebbles. Black material, if included must be an aliphatic thermoplastic polyurethane pebble and not a rubber such as EPDM or TPV.
	3. Impact Layer:  The impact layer is to be made of rubber. The rubber is to be select SBR rubber strands of not more than 1” in length.
	4. Equal Materials: The PebbleFlex 2.0 pebbles are an aliphatic thermoplastic polturethane pebble. The system is 100% color throughout. The PebbleFlex 2.0 binder is 100% solids aliphatic. Any equal product must be urethane based, not rubber based such...
	5. Finish Texture: Pebble grain.
	6. Critical Height:  As indicated on the Contract Drawings.
	7. Overall Thickness: Not less than as indicated on the Contract Drawings.
	8. Primer/Adhesive:  Manufacturer's standard primer and weather-resistant, moisture-cured polyurethane adhesive suitable for unit, substrate, and location indicated.
	9. Color(s):  Brown

	B. Leveling and Patching Material for Use on Concrete Substrate Below Synthetic Play Surface:  Portland cement-based grout or epoxy- or polyurethane-based formulation suitable for exterior use and approved by playground surface system manufacturer.

	2.2 DRAINAGE
	A. See Division 33 Section “Subdrainage Systems”.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for maximum moisture content, subgrade and substrate conditions, drainage, and other conditions affecting performance of the Work.
	B. Surface Substrates:  Verify that substrates are satisfactory for unitary playground surface system installation and that substrate surfaces are dry, cured, and uniformly level or sloped to drain within recommended tolerances according to playground...
	1. Concrete Substrates:  Verify that substrates are dry, free from surface defects, and free of laitance, glaze, efflorescence, curing compounds, form-release agents, hardeners, dust, dirt, loose particles, grease, oil, and other contaminants incompat...

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. General:  Prepare substrates to receive surfacing products according to playground surface system manufacturer's written instructions. Verify that substrates are sound and without high spots, ridges, holes, and depressions.
	B. Concrete Substrates:  Provide sound supportive surface for playground surface system.
	1. Repair unsatisfactory surfaces and fill holes and depressions.
	2. New or existing concrete
	a. If applying directly to concrete, concrete must be cured for at least 28 days.
	b. If an SBR layer is used between the concrete and safety surface, then the concrete must be cured for at least 14 days.
	c. New concrete must be light broom finish and can be prepared simply by acid etching.

	3. Saw cut concrete for terminal edges of playground surface systems as indicated.
	4. Treat control joints and other nonmoving substrate cracks to prevent telegraphing through playground surface system.

	C. Surface Preparation: Concrete must have adequate drains to prevent water from backing up into the surface.

	3.3 GENERAL INSTALLATION
	A. General:  Comply with playground surface system manufacturer's written installation instructions. Install playground surface system over area and in thickness indicated.

	3.4 DRAINAGE SYSTEMS
	A. Install drainage systems as indicated on Contract Drawings, Details, and per Division 33 Section “Subdrainage Systems”.

	3.5 INSTALLATION
	A. Thickness:  The total depth of the surface shall be installed in strict accordance and conformity to the Manufacturer’s drawings and these specification requirements. Surface thickness will vary in the impact layer. Thickness of the impact layer wi...
	B. Impact Cushion Layer: The impact layer is to be made of rubber. The SBR rubber is to be a strand of not more than 1 inch in length. The manufacturer’s minimum depth of greater shall be installed as required by the fall height(s) required by the pla...
	For surrounding curbing, prime the vertical surface of the curbing using the SBR binder. Mix one fifty-pound bad of SBR buffings with 8.14 pounds of aromatic polyurethane binder so that the buffings are covered evenly. Spread the mix and trowel to the...
	C. Top Layer: The overall thickness shall be no less than 3/8” and be composed of PebbleFlex 2.0 material with an aliphatic polyurethane binder supplied by the manufacturer.
	1. Mixing and Finshing: Dry mix 100 pounds of PebbleFlex 2.0 Pebbles (50 large/50 small) in a mortar mixer. After thorough mixing, add 15 pounds of binder to the dry pebbles in the mortar mixer. Mix thoroughly so that each pebble is covered evenly. Du...
	2. High Wear Areas: Under all high wear areas, such as under slides and swings increase the PebbleFlex 2.0 layer to 1/2".

	D. Large Areas: All areas in excess of 1,800 square feet, or areas that require adjacnet color pours due to designs, shall have this work done in strict accordance with the manufacturer’s installation requirements with adjacent poured layer surfaces b...

	3.6 CLEANING
	A. The contractor shall clean the job site and remove any excess materials.
	B. The contractor shall instruct the Owner’s personnel on proper maintenace and repair of PebbleFlex 2.0 surface.



	32 3119. NVH Rec. Park - Decorative Metal Fences and Gates
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Fences
	2. Gates

	B. Related Sections include the following:
	1. Division 31 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	2. Division 32 Section "Pavement Joint Sealants" for joint sealants of joints in concrete pavement and at isolation joints of concrete pavement with adjacent construction.
	3. Division 3 Section "Cast-in-Place Concrete" for general building applications of concrete.


	1.3 REFERENCES
	A. ASTM STANDARDS: American Society for Testing and Materials
	1. A121 - 19 Standard Specification for Metallic-Coated Carbon Steel Barbed Wire
	2. A123 / A123M - 17 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products A153 / A153M - 16a Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
	3. A500 / A500M - 18 Standard Specification for Cold Formed Welded and Seamless Carbon Steel Structural Tubing in Round
	4. Shapes.
	5. A505 - 16  Standard Specification for Steel, Sheet and Strip, Alloy, Hot-Rolled and Cold-Rolled, General Requirements A513/A513M - 19 Standard Specification for Electric-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing A641/A641M - 09a (2...
	6. A653/A653M - 19 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process
	7. A659/A659M - 18 Standard Specification for Commercial Steel (CS), Sheet and Strip, Carbon (0.16 Maximum to 0.25 Maximum Percent), Hot-Rolled
	8. A787/A787M - 15a Standard Specification for Electric-Resistance-Welded Metallic-Coated Carbon Steel Mechanical Tubing A853 - 24 (2017) Standard Specification for Steel Wire, Carbon, for General Use
	9. A1008 / A1008M - 18 Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High- Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable
	10. A1064 / A1064M - 18a Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete
	11. B6 - 18 Standard Specification for Zinc
	12. B22 - 14 Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes and Tubes. D2247 - 15 Standard Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	13. D2794 - 93 (2014) Standard Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact). D3359 - 17 Standard Test Methods for Measuring Adhesion by Tape.
	14. F626 - 14 (2019) Standard Specification for Fence Fittings
	15. F900 - 11 (2017) Standard Specification for industrial and commercial swing gates.
	16. F934 - 96 (2017) Standard Specification for Standard Colors for Polymer-Coated Chain Link Fence Materials. F1043 - 18  Standard Specification for Strength and Protective Coatings on Steel Industrial Chain Link Fence
	17. Framework.
	18. F1184 - 16 Standard Specification for industrial and commercial horizontal slide gates.
	19. F2919 / F2919M - 12 (2018) Standard Specification for Welded Wire Mesh Fence Fabric (Metallic-Coated or Polymer Coated) with Variable Mesh Patterns or Meshes Greater than 6 in2 [3871 mm2] in Panels
	20. F2957 - 13(2019)e1 Standard Specification for Ornamental Aluminum Fence Systems


	1.4 SUBMITTALS
	A. Product Data: Material descriptions, dimension of individual components and profiles, and finishes for the following:
	1. Fence, gate posts, brackets, rails and fittings.
	2. Gates and hardware.

	B. Shop Drawings: In accordance to Section 01 33 00:
	1. Show locations of fence, each gate, posts, rails, and details of gate swing direction, or other operation, hardware, and accessories.
	2. Indicate materials, dimensions, sizes, weights, and finishes of components.
	3. Include plans, elevations, sections, gate swing direction and other required installation and operational clearances, and details of post anchorage, attachment and bracing.
	4. Installation recommendations and instructions by manufacturer describing all details for a typical fence and gates.

	C. Verification Samples: For each finish product specified, two (2) samples, minimum size 6 in  long, representing actual standard/optional color or color chips for custom color.
	D. Qualification Data: For firms and persons specified in “Quality Assurance” article to demonstrate their capabilities and experience. Include lists of completed projects with project names and addresses, names and addresses of Landscape Architects a...
	E. Maintenance Data: Material Safety Data Sheet available upon request.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: An experienced installer who has completed installations of fences and gates similar in material, design, and extent to those indicated for this project and whose work has resulted in construction with a record of successf...
	B. Source Limitations for Fences and Gates: Obtain each color, grade, finish, type, and variety of components for fences and gates from one source with resources to provide fences and gates of consistent quality in appearance and physical properties.

	1.6 PROJECT CONDITIONS
	A. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:
	1. Notify local utility making services before beginning work.
	2. Unless otherwise indicated in the general provisions of the contract, notify the Landscape Architect no less than two (2) days in advance of proposed utility interruptions.
	3. Do not proceed with utility interruptions without Landscape Architect's written permission.

	B. Field Measurements: Verify layout information for fences and gates shown on drawings in relation to property survey and existing structures. Verify dimensions by field measurements.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURER
	A. Omega II Fence Systems 1735 St-Elzéar west, Laval (Quebec), Canada H7L 3N6                     p. 800-836-6342 f. 450-681 customerservice@omegatwo.com www.omegatwo.com or approved equal.
	1. Requests for substitutions will be considered in accordance with provisions of Section 01 60 00 - Product Requirement:
	a. All substitution approval requests shall be accompanied by manufacturing drawings and specifications, and they shall meet all specifications for design, size, gauge of metal parts, and fabrication.



	2.2 COATINGS
	A. Zinc coating:
	1. Wire meshes are coated with 0.5 oz/ft2 zinc in conformity with ASTM A641 Class 1.
	2. Square fence posts, swing gate frame and posts:
	a. Thickness of 11GA or less: Zinc coated (pre-galvanized process) with a minimum of 0.9 oz/ft2 as per ASTM A653 Grade 90.
	b. Thickness over 1/8 in: Coated with a minimum of 2.3 oz/ft2 zinc (hot-dip galvanizing) in conformity with ASTM A123 Grade 100.


	B. Zinc coating:
	1. Wire meshes are coated with 0.5 oz/ft2 zinc in conformity with ASTM A641 Class 1.
	2. Square fence posts, swing gate frame and posts:
	a. Thickness of 11GA or less: Zinc coated (pre-galvanized process) with a minimum of 0.9 oz/ft2 as per ASTM A653 Grade 90.
	b. Thickness over 1/8 in: Coated with a minimum of 2.3 oz/ft2 zinc (hot-dip galvanizing) in conformity with ASTM A123 Grade 100.


	C. Polyester Coating: Polyester coating to be minimum 4 mils applied by an electrostatic process. Coating shall cover all surfaces of the wire and post sections. Coating shall be capable of withstanding the following tests:
	1. Mechanical adhesion test as per ASTM D3359 - Method B.
	2. Shock resistance tests as per ASTM D2794.
	3. Salt spray testing with a minimum of 1 000 hours without red rust appearance, as per ASTM B117.
	4. Humidity resistance in a weather meter chamber as per ASTM D2247.
	5. Exposure to ultraviolet light with exposure of 1 000 hours using apparatus Type E and 63 C as per ASTM D1499.

	D. Polyester Surface Coating Colors:
	1. Standard Coating: Black, RAL 9004 (30% Gloss).


	2.3 MATERIALS
	A. Panel Height:
	1. 5-foot-high nominal panels: 61-1/8 in.

	B. Model “OMEGA LANDSCAPE ARCHITECTURAL” – Steel Mesh Fence Panels:
	1. 92-11/16 in wide, welded by resistance using 6 gauge (0.192 in) pre-galvanized steel wire, welded at each crossing to form rectangles 1-15/16 in x 6 in.
	2. Cold rolled annealed wire made of AISI Grade 1018 steel with tensile strength of at least 75 000 psi in accordance with ASTM A853.
	3. One end of the vertical wires of the panel shall extend 1 in from the last or the first horizontal wire to create a spiked top or bottom depending on installed position. The other end is cut flush.
	4. Panels shall have the following number of folds based on the panel height:
	a. 5-foot-high nominal panels: 2 folds.

	5. Panel camber may not exceed 0.094 in.

	C. Square Posts: Cold rolled 1008 grade steel to meet ASTM A500 and ASTM A787 and the following maximum horizontal loads, length as required for installation type:
	1. The length of the posts is minimum 36 in more than the actual height of the fence for installation in the ground depending on local land code requirements (frost line).
	2. Installation
	a. In ground, post length as required for local frost line requirements

	3. Post Size
	a. For 5-foot-high nominal panels


	D. Post Brackets
	1. Universal Collar Bracket Kit: Universal bracket for standard use on line or end posts 2 in or 3 in. Includes the following: 14 gauge steel collar and wire retaining plate 1/4 in x 1 in, nut, washer and carriage bolt 5/16 in x 1-1/2 in, all galvaniz...
	a. For 90º turn, use the same bracket
	b. For different angles, used the “Universal collar angle brackets”.
	c. For 5-foot-high nominal panels: Provide 6 brackets per panel.


	E. Post caps:
	1. Aluminum alloy: For dimension posts 2 in x 2 in, 3 in x 3 in and 4 in x 4 in.
	2. Galvanized steel: For larger dimensions.


	2.4 SINGLE/DOUBLE GATES
	A. Configuration:
	1. Single Swing.

	B. Gate Frames:
	1. Two (2) 1-1/2 in x 1-1/2 in horizontal tubes and two (2) 2 in x 2 in vertical tubes, all 16 gauge tubes, welded at intersections to create a rigid frame, in accordance with ASTM F900.

	C. Gate Posts: Cold rolled from 1008 grade steel to meet ASTM A500 and ASTM A787. Posts are to include cap and SPF-W Kit for adjacent panel mounting. Length as required for installation type:
	1. Installation
	a. In ground, post length as required for local frost line requirements

	2. Post Size
	a. For 5-foot-high nominal panels


	D. Gate Hardware:
	1. Standard Hardware: Hot-dip galvanized steel in conformity with ASTM F900, sized to assure proper gate operation. Non- moving parts shall be powder coated.
	a. Hinge: Structurally designed to support all gates without deformation during opening and closing.
	b. Latch: Clamp-on gravity system that is self latching. Includes the following:
	1) Self-locking Device: With padlock eyes as an integral part of latch.



	E. Additional Hardware
	1. Drop bar: Secure gate in open position, with stop pipe to engage the center drop rod.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for a verified survey of property lines and legal boundaries, site clearing, earthwork, pavement work, and other conditions affecting performance.
	B. Do not begin installation before final grading is completed, unless otherwise permitted by Landscape Architect.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 ft or line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property monuments.

	3.3 IN-GROUND CONCRETE INSTALLATION
	A. Install fencing on established boundary lines inside property line
	B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacing indicated, in firm, undisturbed or compacted soil.
	C. Post Setting: Set posts in concrete footing. Protect portion of posts above ground from concrete splatter. Place concrete around posts and consolidation. Using mechanical devices to set posts is not permitted. Verify that posts are set plumb, align...
	1. Dimensions and Profile: As indicated on Drawings.
	2. Space line posts uniformly at center to center.
	3. Exposed Concrete Footings: Extend concrete 2 in above grade. Smooth and shape to shed water.
	4. Posts Set into Concrete in Sleeves: Use steel pipe sleeves pre-set and anchored into concrete for installing posts. After posts have been inserted into sleeves, fill annular space between post and sleeve with non shrink, non-metallic grout mixed an...
	5. Posts Set into Concrete in Voids: Form or core drill holes not less than 5 in deep and 3/4 in larger than OD of post. Clean holes of loose material, insert posts, and fill granular space between post and concrete with non- shrink, non-metallic grou...
	6. Flange Post Installation: Bolt mounting plates attached to each post to slab or structure as indicated, using expansion bolts.


	3.4 FENCE INSTALLATION
	A. Model “OMEGA LANDSCAPE ARCHITECTURAL”
	B. Install the fence along the specified layout according to the drawings. The fence panel shall be installed to maintain a clear minimum distance of 1-1/4 in and a maximum distance of 2 in from the ground surface. Holes for posts shall be at least 8 ...
	C. Posts shall be adequately supported within the concrete forms to maintain the required positioning and prescribed level until concrete has set. All necessary anchors and posts shall be at a minimum depth of 36 in into the ground.
	D. Square Post Installation: Once the concrete is set, the fence sections are fastened to the posts with the desired bracket type.
	1. Universal Collar Bracket Kit: Brackets slot allows for adjustments of ± 1-1/2 in on each side. Always install the brackets flush with horizontal wire of the panel (no gap).

	E. For the fence to follow slopes, it is required to step the fence sections. The Universal bracket on square posts can be slid along the post at the desired height and should always be install flush with horizontal wire (no gap). When faced with a st...
	F. Upon cutting or trimming a post or a wire mesh section, apply a zinc rich primer to the exposed ends and finish with the matching touch-up paint supplied by the manufacturer.
	G. Panels must be installed as instructed by client:
	1. Spikes pointing up or down for safety
	2. Bents facing inwards or outwards the field


	3.5 GROUTING AND ANCHORING CEMENT
	A. Non-shrink, Non-metallic Grout: Premixed, factory-packaged, non-staining, noncorrosive, nongaseous grout complying with ASTM C1107. Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement: Factory-packaged, non-shrink, non-staining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound. Provide f...

	3.6 GATE INSTALLATION AND ADJUSTMENT
	A. Install gate posts in accordance with manufacturer's instructions.
	B. Concrete Set Gate Posts: Drill holes in firm, undisturbed or compacted soil. Holes shall have a diameter 4 times greater than outside dimension of post, and depths approximately 6 in deeper than frost level. Excavate deeper as required for adequate...
	C. Install gates perfectly horizontal and levelled (at junction), plumb, and secure for full opening without interference.
	D. Attach hardware so to have the nuts inside the property thus making the assembly tamper-proof which will prevent unauthorized removal. Install ground-set items in concrete for anchorage.
	E. Adjust hardware for smooth operation and lubricate where necessary to operate smoothly, easily, and quietly, free from binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operat...

	3.7 GROUNDING AND BONDING
	A. Fence Grounding: Install at maximum intervals of 1,500 ft except as follows:
	1. Fences within 100 ft of Buildings, Structures, Walkways, and Roadways: Ground at maximum intervals of 750 ft.
	2. Gates and Other Fence Openings: Ground fence on each side of opening.
	a. Bond metal gates to gate posts.
	b. Bond across openings, with and without gates, except openings indicated as intentional fence discontinuities. Use No. 2 AWG wire and bury it at least 18 in below finished grade.

	3. Conductors: Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and larger.
	a. Material Above Finished Grade: Copper.
	b. Material on or below Finished Grade: Copper.
	c. Bonding Jumpers: Braided copper tape, 1 in wide, woven of No. 30 AWG bare copper wire, terminated with copper ferrules.

	4. Connectors and Ground Rods: Listed in UL 467.
	a. Connectors for Below-Grade Use: Exothermic welded type.
	b. Ground Rods: Copper-clad steel. Size: 5/8 in by 96 in.


	B. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of crossing and at a maximum distance of 150 ft on each side of crossing.
	C. Fences Enclosing Electrical Power Distribution Equipment: Ground as required by IEEE C2, unless otherwise indicated.
	D. Grounding Method: At each grounding location, drive a ground rod vertically until the top is 6 in  below finished grade. Connect rod to fence with No. 6 AWG conductor. Connect conductor to each fence component at the grounding location.
	E. Bonding Method for Gates: Connect bonding jumper between gate post and gate frame.
	F. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.
	1. Use electroplated or hot-tin-coated materials to ensure high conductivity to make contact points closer in order of galvanic series.
	2. Make connections with clean, bare metal at points of contact.
	3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.
	4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical clamps.
	5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.

	G. Bonding to Lightning Protection System: If fence terminates at lightning-protected building or structure, ground the fence and bond the fence grounding conductor to lightning protection down conductor or lightning protection grounding conductor com...

	3.8 FIELD QUALITY CONTROL - GROUNDING
	A. Ground-Resistance Testing Agency: Engage a qualified independent testing agency to perform field quality-control testing.
	B. Ground-Resistance Tests: Subject completed grounding system to a megger test at each grounding location. Measure ground resistance not less than two (2) full days after last trace of precipitation, without soil having been moistened by any means ot...
	C. Report: Prepare test reports, certified by testing agency, of ground resistance at each test location. Include observations of weather and other phenomena that may affect test results.

	3.9 SITE CLEANING
	A. Clean and adjust soil disturbed during work. Get of all surplus and waste materials and replace damaged turf in accordance with directives of Engineer and Consultant.

	3.10 MAINTENANCE
	A. Inspection
	1. A thorough visual inspection shall be done annually.
	2. This inspection must include overall verification of physical condition.

	B. Moveable parts shall be adjusted, if needed, every five (5) years, unless project requires additional inspections.
	C. In areas of extreme winter conditions, entire installation must be free of excessive ice and snow accumulation.



	32 8400. NVH Rec. Park - Planting Irrigation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Work in this section includes the installation of the irrigation system from the point of connection, immediately downstream of the cistern and pump. For specific cistern and pump information, refer to Cistern Drawings.
	B. Section Includes:
	1. Piping
	2. Sleeves for piping
	3. Manual valves
	4. Automatic control valves
	5. Miscellaneous piping specialties
	6. Sprinklers
	7. Quick couplers
	8. Dripline system
	9. Controllers
	10. Boxes for automatic control valves


	1.3 DEFINITIONS
	A. Circuit Piping:  Downstream from control valves to sprinklers, specialties, and drain valves.  Piping is under pressure during flow.
	B. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	C. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.
	D. Layout design:
	1. Full and complete coverage is a requirement.  Contractor shall, at no additional costs to the Owner, modify layout, make necessary adjustments, as needed to obtain a full coverage areas without overthrow on roadways, pavements, structures, furnitur...
	2. Provide flow velocities that do not exceed 5.0 ft. per second.
	3. Provide independent irrigation of individual bed zones or planters.

	E. Only similar types of heads with matched precipitation rates may run on same zone.
	F. Piping Design:  Do not mix different heads for each line.  Provide main size as needed for proper flow, but not less than specified on plan.
	G. Provide electric solenoid controlled underground irrigation system manufactured especially for control of automatic circuit valves of underground irrigation system.  Provide unit of capacity to suit number of circuits indicated.
	1. Source Power:  120 volts AC.
	2. Low Voltage Controls: 24 volts AC.

	H. Provide controller to control all zones.
	I. The extent of the irrigation system is shown on the Drawings.

	1.4 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Specialties:  Design location is approximate.  Make minor adjustments as necessary to avoid plantings and obstructions such as signs and light standards.  Maintain 100 percent irrigation coverage of areas indicated.
	C. Delegated Design:  Design 100 percent coverage irrigation system, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	D. Minimum Working Pressures:  The following are minimum pressure requirements for piping, valves, and specialties unless otherwise indicated:
	1. Irrigation Main Piping:  65 psi.
	2. Circuit Piping:  65 psi.


	1.5 SUBMITTALS - REVIEW
	A. Product Data:  Submit manufacturer’s technical data and installation instructions for all components and equipment used.
	B. Shop Drawings:
	1. Indicate piping layout to water source.
	2. Include piping layout and details illustrating location and types of sprinkler heads, valves, control system and wiring diagram showing routes, wire sizes, wiring details and source of current and connections, and schedule of fittings.
	3. Indicate location of sleeves under pavements and conflicts with existing utilities.

	C. Samples
	1. Submit the following material samples:
	a. Piping and fittings.
	b. Wire connectors and sealer.
	c. Control wire.

	2. Materials List: Include dripline and low-volume irrigation components, control zone components, shop drawings and other components shown on drawings and installation details or described herein. Quantities of materials need not be included.
	3. Manufacturers' Data: Submit manufacturers' catalog cuts, specifications, and operating instructions for equipment shown on materials list.


	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Manufacturer’s data sheets should include rated capacities, operating characteristics, and furnished specialties and accessories.
	B. Wiring Diagrams:  For power, signal, and control wiring.
	C. Delegated-Design Submittal:  For irrigation systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions su...
	B. Qualification Data:  For qualified Installer.
	C. Zoning Chart:  Show each irrigation zone and its control valve.
	D. Controller Timing Schedule:  Indicate timing settings for each automatic controller zone.
	E. Field quality-control reports.
	F. Materials List: Include dripline and low-volume irrigation components, control zone components, shop drawings and other components shown on drawings and installation details or described herein. Quantities of materials need not be included.
	G. Manufacturers' Data: Submit manufacturers' catalog cuts, specifications, and operating instructions for equipment shown on materials list.

	1.8 CLOSEOUT SUBMITTALS
	A. Comply with the requirements of the General Conditions.
	B. Record Drawings:
	1. Prepare a map diagram showing location of all valves, lateral lines, and route of the control wires.  Identify all valves as to size, station, number and type of irrigation.  “As-built” drawings must be approved before charts are prepared.
	2. Provide one chart per controller showing the area covered by each satellite controller.  The chart shall be a reduced drawing of the actual “as-built” system.  If controller sequence is not legible when the drawing is reduced to door size, the draw...
	3. The chart shall be a photographically reproduced print with a different color used to show coverage for each station. When completed and approved, the chart shall be hermetically sealed between two pieces of clear plastic.  Charts must be completed...
	4. At the time of the irrigation mainline test, provide a preliminary set of “Record” drawings to the Owner.

	C.  Operation and Maintenance Data:
	1. Provide schedule indicating length of time each valve is required to be run to provide a determined amount of water.
	2. Include complete parts list with manufacturer’s designations for each component.
	3. The Installer shall conduct a training/demonstration session with the Owner or Owner’s operations personnel. The training must include any required winterization procedures. The Contractor shall document the training session with appropriate minute...

	D. Loose Equipment to Furnish:  Loose irrigation equipment, operating keys and spare parts will be furnished by the Irrigation Contractor in quantities below:
	1. Two (2) quick coupler keys and matching swivel hose ells for ¾” garden hose.
	2. Two (2) valve keys for gate valves.
	3. Two (2) keys for each controller.


	1.9 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinklers:  Equal to 5 percent of amount installed for each type and size indicated, but no fewer than 5 units.


	1.10 QUALITY ASSURANCE
	A. Installer’s qualifications:  single firm specializing in irrigation work with a minimum of five (5) years experience properly installing irrigation systems of comparable size.  Crew leader is to hold a certification of competence in irrigation desi...
	1. Provide references of your last five (5) consecutive systems, and five systems of comparable size with bid proposal.

	B. Multiple units: when two or more units of the same type or class of materials or equipment are required, these units are products of one manufacturer.
	C. Materials, equipment, and methods of installation shall comply with the following codes and standards:
	1. State of Pennsylvania and City of Pittsburgh Building Codes.
	2. American Society for Testing and Materials (ASTM).
	3. National Sanitation Foundation (NSF).

	D. Nameplates:  Nameplate bearing manufacturer’s name or identification trademark securely affixed in a conspicuous place on equipment, or name or trademark cast integrally with equipment, stamped, or otherwise permanently marked on each item of equip...
	E. Requirements of Regulatory Agencies:
	1. All work and materials shall be in full accordance with the latest rules and regulations of safety orders of Division of Industrial Safety; the Uniform Building Code and other applicable laws or regulations, including any local Plumbing Codes.
	2. Should the Contract documents be at variance with the aforementioned rules and regulations, notify the Owner for instructions before proceeding with work affected.

	F. Flushing and Testing:
	1. Schedule testing with Owner’s Representative a minimum of three (3) days in advance of testing.
	2. Provide clean, clear water, pumps, labor, fittings, and equipment necessary to conduct line flushing and testing procedures.
	3. Required Dripline and Emitter Lateral Flushing Procedures.
	a. Flush the system every two weeks for the first six (6) weeks and check the water that is flushed out for cleanliness.  Establish a regular system flushing schedule for the future based on results from the initial six-week flushing schedule.
	b. Flush the system completely after any repairs are made and monitor system operation closely under regular system flushing schedule.
	c. Check the pressure at the supply and flush headers on a regular basis and compare with the pressure readings taken after installation.

	4. Required Dripline and Emitter Lateral Leakage Testing Procedures.
	a. Subject installed dripline tubing and emitter lateral piping to water pressure equal to specified operating pressure for ten (10) minutes. Test with control zone components and dripline flush valve components installed.
	b. Partially backfill buried pipe and tubing to prevent movement under pressure. Expose couplings, fittings, and valve components.
	c. Visually inspect valve assemblies and fittings for leakage and replace defective pipe, fitting, joint, valve, or appurtenance. Repeat test until test segment is free from leaks. Cement or caulking to seal leaks is prohibited.

	5. Required Dripline and Emitter Lateral Operational Testing Procedures.
	a. Activate each dripline and emitter lateral control zone valve in sequence from controller. Provide either one additional person with radio or use handheld remote to activate remote control valves from controller. Manually activating remote control ...
	b. Replace or adjust defective valve, fitting, dripline segment, emitter lateral segment, or appurtenance to correct operational and coverage uniformity deficiencies.
	c. Repeat test(s) until each dripline or emitter lateral test segment passes testing procedures. Repeat tests, replace components, and correct deficiencies at no additional cost to Owner and/or Owner’s Representative.


	G. Permits and Inspections:
	1. Any permits for the installation or construction of any work included under this contract, which are required by any of the legally constituted authorities having jurisdiction, shall be obtained and paid for by the contractor, each at the proper time.
	2. The Contractor shall also arrange for and pay all costs in connection with any inspection and examination required by these authorities.


	1.11 DELIVERY, STORAGE, AND HANDLING
	A. Deliver irrigation system components in manufacturer’s original, undamaged and unopened containers, with labels intact and legible.
	B. Deliver plastic pipe in bundles, packaged to provide adequate protection of pipe ends.
	C. Store and handle materials to prevent damage and deterioration.
	D. Provide secure, locked storage for valves, sprinkler heads and similar components that cannot be immediately replaced to prevent installation delays.
	E. Contractor is responsible for materials through final acceptance

	1.12 PROJECT CONDITIONS
	A. Protect existing trees, plants, and lawns and other features designated to remain as part of the final landscape.
	B. The Contractor shall carefully coordinate with the landscape work and other site developments, including all new and existing utilities.
	C. The Contractor shall verify the correctness of all finish grades within the work area to ensure the proper soil coverage of the irrigation pipes.
	D. Irrigation system layout is diagrammatic.  Exact location of piping, sprinkler heads, valves, and other components shall be established by Contractor in the field at time of installation.
	E. Where possible sprinkler head layout should match drawings as closely as possible; field stake line and head locations for coordination with landscape contractor and approval by Landscape Architect prior to installation.  Drawings are diagrammatic ...
	F. Space sprinkler components as indicated.  Do not exceed sprinkler spacing shown on Drawings.
	G. Locate existing utilities in areas of work.  If utilities are to remain, provide adequate means of protection during the system installation.  Repair utilities damaged during the work to the satisfaction of the Utility Owner and at the Contractor’s...
	H. Should uncharted or incorrectly charted piping or other utilities be encountered during excavation, notify the Owner immediately for direction as to procedure.  Cooperate with the Owner and Utility companies in keeping active services and facilitie...
	I. Minor adjustments in system layout will be permitted to clear existing field obstruction.  Final system layout shall be acceptable to the Landscape Architect.
	J. Confirm valve box layout with Landscape Architect prior to installation. All valve boxes to be ganged where possible and not visible.

	1.13 WARRANTY
	A. Warranties are subject to the General Conditions and Supplementary Agreements.
	B. Irrigation Contractor is responsible to insure complete coverage as specified herein of the areas to be irrigated.  During the warranty period the Irrigation Contractor shall make any adjustments as necessary to maintain proper coverage.
	C. The Contractor shall guarantee all parts and labor for a period of one year from the date of final inspection.  If within that period settlement occurs, and adjustments in pipes, valves and sprinkler heads, lawn areas or paving are necessary to bri...

	1.14 OEPRATION AND MAINTENANCE
	A. It is the Landscape Contractor’s responsibility to determine water application rates and controller cycling.  The Irrigation Contractor will coordinate system installation with planting soil placement and planting activities.  The Irrigation Contra...
	B. As part of this contract, the Irrigation Contractor shall winterize the system the first year, and provide written instructions to the Owner for future service and maintenance.  The Irrigation Contractor shall return to the site during the subseque...


	PART 2 -  PRODUCTS
	2.1 UNAUTHORIZED MATERIALS
	A. Materials and products required for work of this section shall not contain asbestos, polychlorinated biphenyl (PCB) or other hazardous materials identified by the Owner.

	2.2 IRRIGATION SYSTEM MANUFACTURERS
	A. All irrigation system components shall be supplied by regionally authorized distributors to provide single source responsibility for warranty service and operations to conform to specifications in all aspects.

	2.3 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. Soft Copper Tube:  ASTM B 88, Type L water tube, annealed temper.
	1. Cast-copper-alloy fittings in first subparagraph below are available in NPS 1/4 to NPS 12 (DN 8 to DN 300); wrought-copper fittings are available in NPS 1/4 to NPS 8 (DN 8 to DN 200).
	2. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.
	4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

	C. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

	D. PVC Pipe:  ASTM D 1785, PVC 1120 compound, Schedule 40.
	1. PVC Socket Fittings:  ASTM D 2466, Schedule 40.
	2. PVC Threaded Fittings:  ASTM D 2464, Schedule 80.
	3. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket ends.

	E. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, SDR 21.
	1. PVC Socket Fittings:  ASTM D 2467, Schedule 40.
	2. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends.


	2.4 PIPING JOINING MATERIALS
	A. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	C. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.5 MANUAL VALVES
	A. Bronze Ball 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. Hammond Valve.
	b. NIBCO Inc.
	c. Watts Regulator.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psi.
	c. CWP Rating:  600 psi.
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full.


	B. Bronze Gate 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. Hammond Valve.
	b. NIBCO Inc.
	c. Watts Regulator.

	2. Description:
	a. Standard:  MSS SP-80, Type 2.
	b. Class:  125.
	c. CWP Rating:  200 psi.
	d. Body Material:  ASTM B 62 bronze with integral seat and screw-in bonnet.
	e. Ends:  Threaded or solder joint.
	f. Stem:  Bronze, nonrising.
	g. Disc:  Solid wedge; bronze.
	h. Packing:  Asbestos free.
	i. Handwheel:  Malleable iron, bronze, or aluminum.



	2.6 AUTOMATIC CONTROL VALVE
	A. Plastic, Automatic Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Rain Bird PGA-NP-HAN series automatic control valves with purple flow control handle or comparable.
	a. Description:  Molded-plastic body, 150 psi rated, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-VAC solenoid.



	2.7 DRIP CONTROL ZONE KITS
	A. General Information
	1. Provide control zone kits manufactured by Rain Bird as indicated on construction drawings.
	2. Control zone kit assemblies for dripline irrigation zones must include control valve, filtration, and pressure regulation components sized to meet the hydraulic demands and flow requirements of the zones that they service.

	B. Basis-of-Design Product: Subject to compliance with requirements, provide Rain Bird Low Flow Control Zone Kit for dripline zones with flows from 0.2 to 5.0 GPM (0.8 to 18.9 lpm), including low flow valve (LFV) and pressure regulating filter (PRF) o...
	1. Available model numbers:
	a. XCZ-LF-100 1”  Low Flow valve 1” with and 3/4”  PR filter or approved equal.

	2. Low Flow Valve (LFV) component specifications include:
	a. Valve body and bonnet constructed of high impact, weather-resistant plastic, stainless steel and other chemical/UV resistant materials
	b. Diaphragm with a double-knife seal, constructed of durable Buna-N rubber with a clog-resistant metering orifice
	c. Energy-efficient, low-power encapsulated solenoid with captured plunger and 90 mesh (200 micron) solenoid filter
	d. External bleed for manual system flushing during start-up, internal bleed for manual zone activation during maintenance operations
	e. Inlet pressure rating: 20 to 120 PSI (1,4 to 8,3 bar)
	f. Female threaded inlet and outlet connections
	g. Anti-siphon valve configuration (AXCZ-075-PRF) includes listed features and incorporates atmospheric vacuum breaker with I.A.P.M.O and A.S.S.E. listing approval

	3. Pressure Regulating Filter (PRF) combines filtration and pressure regulation in one integrated unit for protection of downstream components of drip irrigation system. PRF component specifications include:
	a. Compact “Y” filter body and cap configuration constructed of glass-filled, UV-resistant polypropylene, with 120 PSI (8,3 bar) operating pressure rating. Maximum dimensions of filter body; Height:  4 1/2" (11,4 cm), Length: 5 1/2" (14 cm), Width:  2...
	b. Standard 200 mesh (75 micron) filter screen constructed of durable stainless steel attached to a polypropylene frame. Screen is serviceable for cleaning purposes by unscrewing cap from filter body and removing filter element.
	c. Normally-open pressure regulating device with preset outlet pressure of approximately 30 PSI (2,1 bar). Pressure regulating device allows full flow with minimal pressure loss unless inlet pressure is greater than preset level. As inlet pressure inc...
	d. Male threaded 3/4” (19 mm) inlet and outlet connections.



	2.8 DRIPLINE
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Netafim Techline CV dripline or comparable.
	1. Techline CV is a continuous self-cleaning, recycled content, pressure compensating dripline with built-in check valve.  This low volume dripline has integral and evenly spaced pressure compensating check valve emitters welded to the inside of the t...
	2. Techline CV shall be nominally sized to 17mm (½”) low-density linear polyethylene tubing with recycled content qualifying for maximum LEED credits.  Techline CV shall be constructed with pressure compensation, continuously self-cleaning, integral e...
	3. Each emitter shall have the ability to independently regulate discharge rates, with an inlet pressure range of 14.5 - 58 pounds per square inch (psi), at a constant flow and with a manufacturer’s coefficient of variability (Cv) of 0.03 or less.  Re...
	4. For on-surface or under mulch installations, 6” metal wire staples (TLS6) shall be installed 3’ - 5’ on center, (depending on soil type) and two staples shall be installed over every change-of-direction fitting.


	2.9 DRIP TUBE INSERT FITTINGS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Rain Bird Dripline Tube fittings listed below or comparable.
	1. Available model numbers, designed for compatibility with Rain Bird XF Series Dripline Tubing:
	a. Tee: XFF-TEE   insert tee (17 x17 x 17 mm)
	b. Coupling:  XFF-COUP insert coupling (17 x 17 mm)
	c. Elbow:  XFF-ELBOW  insert elbow (17 x 17 mm)
	d. Cross:  XFD-CROSS insert cross (17 x 17 x 17 x 17 mm)
	e. Insert Adapters:
	1) 1/2” (13 mm) Male pipe thread adapter:  XFF-MA-050 [17 mm x 1/2” (13 mm) MPT]
	2) 3/4” (19 mm) Male pipe thread adapter:  XFF-MA-075 [17 mm x 3/4” (19 mm)MPT]
	3) 3/4” (19 mm) Female pipe thread adapter: XFD-FA-075 [17 mm x 3/4” (19 mm)FPT]
	4) 1/2” (13 mm) Tee male pipe thread adapter: XFF-TMA-050 [17 mm x 1/2” (13 mm)MPT x 17 mm]
	5) 3/4” (19mm) Tee female pipe thread adapter: XFD-TFA-075 [17 mm x 3/4” (19 mm)FPT x 17 mm]


	2. XF Series insert fitting specifications and features include:
	a. Constructed from black and/or brown acetyl plastic for long-term, leak free connections
	b. Intended for use with polyethylene tubing with ID of 0.536” (13,6 mm), including Rain Bird XF Dripline and XF Series Blank Tubing
	c. Operating pressure range is 0 to 50 PSI (0 to 3,5 bar)



	2.10 IRRIGATION ACCESSORIES
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Rain Bird accessories listed below or comparable.
	1. 1/4”  (6,4 mm) Barb Transfer Fittings
	a. Available model numbers:
	1) XBF1CONN:1/4” (6,4 mm) Barb Connector
	2) XBF2EL: 1/4” (6,4 mm) Barb x Barb Elbow
	3) XBFTEE: 1/4” (6,4 mm) Barb x Barb Tee

	b. 1/4” (6,4 mm) Barb Transfer Fittings specifications and features include:
	1) Three fitting configurations:
	a) Connector
	b) Elbow
	c) Tee

	2) Designed for connections of Rain Bird XQ 1/4” (6,4 mm) distribution tubing with an ID of 0.17” (4,3 mm)
	3) Barbed on one end to permit easy insertion into any 1/2” (13 mm) or 3/4” (19 mm) polyethylene tubing using a Rain Bird Xeriman® tool (XM-TOOL)
	4) Constructed from UV resistant acetyl.
	5) Operating pressure range between 0 to 50 PSI (0 to 3.5 bar)




	2.11 SPRINKLERS
	A. General Requirements:  Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up Spray Sprinklers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Rain Bird 1800SAM series pop-up fixed-spray sprinklers or comparable.
	2. Description:
	a. Body Material and Flange:  ABS.
	b. Pattern:  Fixed, with flow adjustment.
	c. Integral check valve capable of holding back up to 14’ of head.

	3. Capacities and Characteristics:
	a. Pop-up Height:  4” or 12” as indicated on Drawings.
	b. Nozzle:  ABS.
	c. Flow:  0.29 to 3.7 gpm.
	d. Arc:  full, half, or part circle.
	e. Radius:  5’ to 15’.
	f. Inlet:  NPS ½”.



	2.12 QUICK COUPLERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Rain Bird 5NP or comparable.
	B. Description:  Factory-fabricated, bronze or brass, one-piece assembly with 1” FPT inlet.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered purple (non potable) cap; hose swivel with ASME B1.20.7,...

	2.13 CONTROLLERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Rainbird ESP-LXD two-wire controller with metal cabinet and metal pedestal or comparable.
	B. Description:
	1. Two-wire controller utilizing field decoders to operate up to 100 automatic control valves on a single wire path.  Controller is to be remotely accessible via cell communication if desired by the Owner.
	2. Control Transformer:  24-VAC secondary, with primary fuse.
	3. Timing Device:  Adjustable, 24-hour, 14-day clock, with automatic operations to skip operation any day in timer period, to operate every other day, or to operate two or more times daily.
	a. Manual or Semiautomatic Operation:  Allows this mode without disturbing preset automatic operation.
	b. Nickel-Cadmium Battery and Trickle Charger:  Automatically powers timing device during power outages.
	c. Surge Protection:  Metal-oxide-varistor type on each station and primary power.

	4. Rain Sensor:  Rainbird WR2 wireless or comparable.
	a. Wiring:
	1) Controller Interface Wire: 30” length of #22 gauge UV resistent extension wire.




	2.14 BOXES FOR AUTOMATIC CONTROL VALVES
	A. Plastic Boxes:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armor Access.
	b. Carson Industries LLC.
	c. Rain Bird.
	d. NDS.


	B. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	1. Size:  As required for valves and service, 10” round minimum.
	2. Shape:  Round (gate valves and quick couplers); Rectangular (control valves).
	3. Sidewall Material:  PE, ABS, or FRP.
	4. Cover Material:  PE, ABS, or FRP.
	5. Lettering:  "VALVE BOX".
	6. Color: Non-Potable Purple Lid

	C. Drainage Backfill:  Cleaned gravel or crushed stone, graded from ¾” minimum to 2” maximum.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Dripline Layout of Work
	1. Stake out dripline irrigation system. Items staked include manifold/header pipe and tubing, sleeves, control zone assemblies, flush valves, air relief valves, and check valves.
	2. Dripline Irrigation System Layout Review: Dripline irrigation system layout review will occur after staking has been completed. Notify Owner’s Representative one week in advance of review. Modifications will be identified by Owner’s Representative ...

	B. The Irrigation Contractor shall carefully schedule his work with the Landscape Contractor and all other site developments.
	C. Sleeves are required wherever piping or electrical wires are placed under paved surfaces.  (Installed as part of other sections and Contract).  Irrigation Contractor is responsible for coordination of all sleeves.
	D. Full and completed coverage is required.  Contractor shall make any necessary minor adjustments to layout as required to achieve full coverage of irrigated areas at no additional cost to the Owner.
	E. Where piping is shown on drawings to be under paved areas but running parallel and adjacent to planted areas, the intent is to install piping in planted areas.  Do not install directly over another line in the same trench.
	F. It shall be the Contractor’s responsibility to establish the location of all sprinkler heads in order to assure proper coverage of all areas.  In no case shall spacing of sprinkler heads exceed distances shown on the drawings and/or those specified...
	G. Install irrigation system after completion of site grading, the irrigation system shall be installed and completely operational three days prior to the installation of any planting operations.

	3.2 POINT OF CONNECTION
	A. The water source for this irrigation system is an proposed 3/4” meter.  Point of connection is on the upstream side of the meter. See Irrigation Drawings for Point of Connection (POC) schematic diagram.

	3.3 EXCAVATING
	A. All piping is to be trenched other than 1”, which may be pulled.
	B. Excavate to depths required to provide 6" of Granular Fill bedding material under paved surfaces.
	C. Should utilities not shown on the plans be found during excavations, the Contractor shall promptly notify the Owner for instructions as to further actions required.  Failure to do so will make Contractor liable for any and all damage thereto arisin...
	D. Install main line irrigation lines with a minimum cover of ten inches (10”) and a maximum cover of twelve inches (12”) based on finished grades.
	E. Install lateral irrigation lines with a minimum cover of ten inches (10”) and a maximum cover of twelve inches (12”) based on finished grades.
	F. Perform all excavations as required for installation of work included under this Section, including shoring of earth banks, if necessary.  Restore all surfaces, existing underground installations, etc., damaged or cut as a result of the excavations...
	G. Trenches shall be open, vertical sided construction wide enough to provide free working space around work installed and to provide adequate space for backfilling and compacting.
	H. When two (2) pipes are to be placed in the same trench, a six-inch (6”) space is to be maintained between the pipes.  The Contractor shall not install two pipes with one directly above the other.
	I. The Contractor shall cut trenches for pipe to required grade lines and compact trench bottom to prove accurate grade and uniform bearing for the full length of the line.
	J. The Contractor shall be held responsible for damages caused by these operations and shall immediately repair or replace damaged parts.

	3.4 DRIPLINE EXCAVATION, TRENCHING, AND BACKFILL
	A. Excavate and install pipes at minimum cover indicated in drawings or specifications. Excavate trenches at appropriate width for connections and fittings.
	B. Minimum cover for dripline components (distance from top of pipe to finish grade):
	1. Buried PVC manifold and supply header pipe to dripline grid layouts: 12” (30,5 cm) to top of pipe.
	2. Buried dripline lateral pipe downstream PVC manifold and supply header pipe:  4” (10 cm) to top of pipe
	3. On-grade dripline lateral pipe downstream PVC manifold and supply header pipe: Secure to finish grade with approved tubing stakes. Install and test prior to installation of landscape and mulch.

	C. Backfill only after buried lines have been reviewed, tested, and approved.
	D. Excavated material is generally satisfactory for backfill. Use backfill free from rubbish, vegetable matter, frozen materials, and stones larger than 2” (50 mm) in maximum diameter. Remove material not suitable for backfill. Use backfill free of sh...
	E. Dress backfilled areas to original grade. Incorporate excess backfill into existing site grades. Dispose of excess backfill off site.
	F. Contact Owner’s Representative for trench depth adjustments where utilities conflict with irrigation trenching and pipe work.

	3.5 PIPE LINE ASSEMBLY
	A. General
	1. Install pipes and fittings in accordance with manufacturer’s latest printed instructions.
	2. Clean all pipes and fittings of dirt, scales and moistures before assembly.
	3. All pipe, fittings and valves, etc., shall be carefully placed in the trenches.  Interior of pipes shall be kept free from dirt and debris and when laying is not in progress, open ends of pipe shall be closed by approved means.
	4. All lateral connections to the main line as well as all other connections shall be made to the side of the main line pipe.  No connections to the top of the line shall be allowed.

	B. Solvent-Welded Joints for PVC Pipe
	1. Use solvents and methods approved by solvent and pipe manufacturers.
	2. Cure joint a minimum of one hour before applying any external stress on the piping and at least twenty four (24) hours before placing the joint under water pressure, unless otherwise specified by the manufacturer.  Cut all pipe with square ends and...

	C. Threaded Joints for PVC Pipe
	1. Use Teflon tape on all threaded PVC fittings.
	2. Use strap-style friction wrench only.  Do not use metal-jawed wrench.

	D. Laying of Pipe
	1. Pipes shall be bedded in at least in at least two inches (2”) of finely divided material with no rocks or clods over one inch (1”) diameter to provide a uniform bearing.
	2. Pipe shall be snaked from side to side of trench bottom to allow for expansion and contraction.  One additional foot per 100 feet of pipe is the minimum allowance for snaking.
	3. Do not lay PVC pipe when there is water in the trench.
	4. Plastic pipe shall be cut with PVC pipe cutters or hacksaw, or in a manner so as to ensure that a square cut.  Burrs at end cuts shall be removed prior to installation so that a smooth unobstructed flow will be obtained.
	5. All plastic-to-plastic joints will be solvent-weld joints or slip seal joints.  All plastic pipe and fittings shall be installed as outlined and instructed by the pipe manufacturer and it shall be the Contractor’s responsibility to make arrangement...

	E. Dripline Tubing and Fittings:
	1. Use only Rain Bird XF-Series Insert Fittings or Rain Bird Easy Fit Compression Fittings for Netafim Techline CV dripline tubing connections or transitions as recommended by the Manufacturer’s representative for the specific site and system conditions.
	2. Dripline Insert Fittings:
	a. Install dripline tubing and fittings in manner recommended by manufacturer and in accordance with accepted industry practices.

	3. Dripline Compression Fittings:
	a. Install dripline tubing and fittings in manner recommended by manufacturer and in accordance with accepted industry practices.



	3.6 PVC SLEEVES AND ELECTRICAL CONDUIT
	A. Provide all sleeves indicated and as otherwise required for the successful completion of the irrigation system.  Coordinate sleeving efforts with General Contractor and the Owner.
	B. All PVC sleeves shall be a minimum of twice (2x) the diameter of pipe to be sleeved.
	C. All PVC control wire conduit shall be of sufficient size to hold the required quantity of control and common wires.  Electrical wires are not to be placed in the same trench with water pipes.

	3.7 ISOLATION VALVES
	A. Shall be located in the following locations:
	1. After backflow preventer and prior to main supply loop.
	2. Between main line and each quick coupler valve.

	B. Install each isolation valve in an individual valve box with a six-inch (6”) (deep) layer of washed gravel below the bottom of the valve.
	1. Seal threaded connections with Teflon tape.


	3.8 IRRIGATION CONTROL VALVES
	A. Coordinate irrigation piping installations and specialty arrangements with schematics on Drawings and with requirements specified.  If Drawings are explicit enough, these requirements may be reduced or omitted.
	B. Coordinate location of all valve boxes with Landscape Architect.  Do not proceed until schematic layout has been approved by Landscape Architect.
	C. All irrigation control valves shall be installed with ductile iron service tees.
	D. Install line size bronze gate valve on pressure side of each control valve.  Locate in valve box with control valve.
	E. Install each electric control valve in an individual valve box with a six-inch (6”) (deep) layer of washed gravel below the bottom of the valve.
	F. Seal threaded connections with Teflon tape.
	G. Valves shall be installed as shown in details and in accordance with manufacturer’s instructions and specifications.

	3.9 QUICK COUPLING VALVES
	A. Shall be set a minimum of twelve inches (12”) from walks, curbs, or paved areas where applicable or as otherwise noted.  Quick coupling valves shall be housed in standard size valve boxes.
	B. All quick coupler valves shall be installed on to ductile iron service tee.
	C. Install one inch (1”) bronze gate valve on pressure side of each quick coupler valve.  Locate in valve box with quick coupler valve.
	D. Valves shall be installed on a three- (3) elbow PVC Schedule 80 swing joint assembly.
	E. Provide six-inch (6”) (deep) layer of washed gravel below the bottom of the valve.  Top of quick coupler valves shall be as close to the top of the valve box as possible.  Top of gravel layer shall be three inches (3”) below the top of the valve.
	F. Quick coupling valves shall be set perpendicular to finished grade unless otherwise designated on the plans.
	G. Quick coupler locations are to be staked in the field by installer for approval by Landscape Architect prior to installation.

	3.10 VALVE BOXES
	A. Valve boxes shall be set flush with grade in lawn areas and one half inch (1/2”) above finish grade in ground cover and shrub bed areas.
	B. Install valve access boxes on a suitable base of gravel to provide a level foundation at proper grade and to provide drainage of the valve box.
	C. Valve boxes to be schematically laid out and approved by Landscape Architect prior to installation.

	3.11 SPRINKLER INSTALLATION
	A. Install sprinklers after hydrostatic test is completed.
	B. Install sprinklers at manufacturer's recommended heights.
	C. Locate part-circle sprinklers to maintain a minimum distance of 2” from walls and other boundaries unless otherwise indicated.

	3.12 INSTALLATION OF DRIPLINE IRRIGATION COMPONENTS
	A. Control Zone Kit Assembly:
	1. Flush mainline pipe before installing Control Zone Kit assembly.
	2. Locate where shown on drawings. Connect control wires to remote control valve wires using specified wire connectors and waterproof sealant. Provide connectors and sealant per manufacturer's recommendations.
	3. Install a maximum of four (4) Low Flow or Medium Flow Control Zone Kits per standard rectangular valve box. Install a maximum of one (1) Medium Flow Commercial Control Zone Kits per standard rectangular valve box. Install a maximum of one High Flow...
	a. Locate valve boxes at least 12” (30,5 cm) from, and align with, nearby walls or edges of paved areas.
	b. Group Control Zone Kit assemblies together where practical. Align grouped valve boxes in uniform patterns. Allow at least 12” (30,5 cm) between valve boxes.
	c. Brand controller letter and station numbers on valve box lid in 2” (50 mm) high letters.


	B. Lateral Piping and Dripline Tubing:
	1. Install lateral piping and dripline tubing at locations and in grid patterns as indicated on drawings and installation details, and in strict accordance with manufacturer recommendations.
	2. Thoroughly flush PVC lateral piping, supply headers, and dripline tubing immediately upon installation.

	C. Air Relief Valve Kit Assembly: Install at all high points in dripline tubing grid as shown and directed on drawings and installation details.
	D. Flush Point Assembly: Install in flush header or at ends of each dripline zone segment as shown and directed on drawings and installation details. Install at least 12-inches from and align with adjacent walls or edges of paved areas.

	3.13 CONTROLLER
	A. Mount the controller to pedestal as per manufacturer’s written instructions.
	B. The automatic controller shall be installed at the approximate location shown on the Drawings.  (Suitable power supply will be supplied as part of other sections and Contract).
	C. All local and other applicable codes shall take precedence in connecting the 110-volt electrical service to the controller.
	D. Install per local code, manufacturer’s latest printed instructions, and as detailed.
	E. Valve control wires shall be numbered at the terminal strip.

	3.14 CONTROLLER POWER SUPPLY
	A. Power to the controller(s) shall be supplied from a dedicated circuit.  (Installed as part of work of other sections and Contract).
	B. The Irrigation Contractor shall be responsible for all wiring and associated equipment to connect power supply to the controller.
	C. All wiring is to be in accordance with local codes.

	3.15 CONTROL WIRING
	A. All electrical equipment and wiring shall comply with local and state codes and be installed by those skilled and licensed in the trade.
	B. Wiring shall occupy the same trench and shall be installed along the same route as pressure supply or lateral lines whenever possible, and shall have a minimum of twelve inches (12”) cover.
	C. Control wires shall be installed to the side of the main line whenever possible.  Placement over pipes is not permitted.
	D. Where more than one (1) wire is placed in a trench, the wiring shall be taped together at intervals of twenty feet (20’).
	E. An expansion curl shall be provided within three feet (3’) of each wire connection and at least every one hundred feet (100’) of wire length on runs of more than one hundred feet (100’) in length.  Expansion curls shall be formed by wrapping at lea...
	F. Control wire splices at remote control valves to be crimped and sealed with specified splicing materials.  Line splices will be allowed only on runs of more than five hundred (500’) and they must be located in ten inch (10”) round splice boxes that...

	3.16 CLOSING OF PIPE AND FLUSHING OF LINES
	A. All testing shall be done under the supervision of the Landscape Architect and Owner.  Submit written requests for inspections to the Owner at least three days prior to the anticipated inspection date.
	1. Thoroughly flush out all water lines under a full head of water before installing heads, valves, quick coupler assemblies, etc.  Maintain flushing for a minimum of three minutes at the valve located furthest from water supply.
	2. After flushing, cap or plug all openings to prevent entrance of materials that would obstruct the pipe or clog heads.  Leave in place until removal is necessary for completion of installation.
	3. Test as specified below.
	4. Upon completion of testing complete assembly and adjust sprinklers for proper distribution.


	3.17 TESTING
	A. Make hydrostatic when welded PVC joints have cured as per manufacturer’s instructions.
	1. Pressurized mainlines:
	a. Completely install water meter, mains, isolation valves and control valves.  Do not open laterals.
	b. Open all isolation valves.
	c. Fill all lines with water and shut off at meter.
	d. Test piping at hydraulic pressure of 90 PSIG for one-half (1/2) hour.  Maximum loss shall be five (0) PSI.  Locate pump at low point in line and apply pressure gradually.
	e. Install pressure gauge shut-off valve and safety blow-off valve between pressure source and piping. Inspect each joint and repair leaks.
	f. Leaks resulting from tests shall be repaired and tests repeated until the system passes.

	2. Non-pressurized laterals:
	a. Test piping after laterals and swing joints are installed but before heads are installed.
	b. Open all isolation valves.
	c. Fill all lines with water and shut off at meter.
	d. Test piping at hydraulic pressure of 90 PSIG for one-half (1/2) hour.  Maximum loss shall be five (0) PSI.  Locate pump at low point in line and apply pressure gradually.
	e. Install pressure gauge shut-off valve and safety blow-off valve between pressure source and piping. Inspect each joint and repair leaks.
	f. Leaks resulting from tests shall be repaired and tests repeated until the system passes.



	3.18 INSPECTIONS
	A. The contractor shall maintain proper facilities and provide safe access for inspection to all parts of the work.
	B. Irrigation inspection shall consist of a minimum of:
	1. Mainline pressure test.
	2. Coverage test.
	3. Final irrigation inspection.

	C. The contractor shall give the Owner three days notice of its readiness for inspection.
	D. The contractor shall be solely responsible for notifying the Owner and Landscape Architect where and when such work is in readiness or testing.
	E. If any work should be covered up without the approval of the Owner and Landscape Architect it must be uncovered, if required, for examination at the contractor’s expense.
	F. No inspection will commence without “Record” drawings and without completing previously corrections, or without preparing the system for inspection.

	3.19 BACKFILLING AND COMPACTING
	A. After system is operating and required tests and inspections have been made, backfill excavations and trenches.
	1. Restore all surfaces to match adjacent surfaces.  Meet grades flush.  Create smooth blends and transitions.

	B. Granular fill corresponding with Section Earthwork shall be placed initially on all lines with a minimum of 3” cover.  No foreign matter larger than 1/2” in size shall be permitted in the initial backfill.
	1. Trenches located under paving shall be backfilled with Granular Fill corresponding with the requirements of Section Planting Soil System (3” above the pipe) compacted in layers.
	2. Backfill in lawns and planting beds shall be planting soils corresponding with the requirements of Section Planting Soil System. Coordinate backfilling of planting soils with the Landscape Contractor. Care should be taken to restore the planting so...


	3.20 WINTERIZATION AND SPRING STARTUP
	A. Winterize irrigation system in fall following completion, or partial completion, of irrigation system construction. Start-up irrigation system in spring following completion, or partial completion, of irrigation system construction. Repair any dama...

	3.21 CLEANING AND DISPOSAL OF WASTE MATERIAL
	A. Perform clean up during installation of the work and upon completion of the work.  Remove from site all excess materials, soil, debris, and equipment as fast as it accumulates.
	B. Stockpile, haul from site, and legally dispose of waste materials, including unsuitable excavated materials, rock, trash, and debris.



	32 9300. NVH Rec. Park - Plants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Trees
	2. Shrubs

	B. Related Sections include the following:
	1. Division 31 Section "Site Clearing" for protection of existing trees and planting, topsoil stripping and stockpiling, and site clearing.


	1.3 DEFINITIONS
	A. Balled and Burlapped Stock:  Exterior plants dug with firm, natural balls of earth in which they are grown, with ball size not less than sizes indicated; wrapped, tied, rigidly supported, and drum-laced as recommended by ANSI Z60.1.
	B. Container-Grown Stock:  Healthy, vigorous, well-rooted exterior plants grown in a container with well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to h...
	C. Finish Grade:  Elevation of finished surface of planting soil.
	D. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	E. Planting Soil:  Native or imported topsoil, manufactured topsoil, or surface soil modified to become topsoil; mixed with soil amendments.
	F. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface of a fill or backfill, before placing planting soil.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each of the following:
	1. 3 lb of mulch for each color and texture required, in labeled plastic bags.

	C. Product Certificates:  For each type of manufactured product, signed by product manufacturer, and complying with the following:
	1. Manufacturer's certified analysis for standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	D. Qualification Data:  For Landscape Installer.
	E. Material Test Reports:  For existing surface soil and imported topsoil.
	F. Planting Schedule:  Indicating anticipated planting dates for exterior plants.
	G. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance of exterior plants during a calendar year.  Submit before expiration of required maintenance periods.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful establishment of exterior plants.
	1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when exterior planting is in progress.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be performed.
	C. Planting Soil Analysis:  Planting Soil Analysis: Furnish soil particle analysis by a qualified soil-testing laboratory using ASTM F1632 Method “B” stating percentages of organic matter; gradation of sand, silt, and clay content; and soil texture. P...
	1. Report suitability of topsoil for plant growth.  State recommended quantities of nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce a satisfactory topsoil.
	2. All test data for the blended planting soil that will be delivered to the site must be tested within six (6) months of the installation date.
	3. Testing to be done on each component of planting soil prior to blending.
	4. The topsoil blend that is accepted will act as the standard for all future soil deliveries.

	D. Provide quality, size, genus, species, and variety of exterior plants indicated, complying with applicable requirements in ANSI Z60.1, "American Standard for Nursery Stock."
	E. Tree and Shrub Measurements:  Measure according to ANSI Z60.1 with branches and trunks or canes in their normal position.  Do not prune to obtain required sizes.  Take caliper measurements 6 inches above ground for trees up to 4-inch caliper size, ...
	F. Observation:  Landscape Architect may observe trees and shrubs either at place of growth or at site before planting for compliance with requirements for genus, species, variety, size, and quality.  Landscape Architect retains right to observe trees...
	1. Notify Landscape Architect of sources of planting materials 7 days in advance of delivery to site.

	G. Measurements: Measure according to ANSI Z60.1. Do not prune to obtain required sizes.
	1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position. Take height measurements from or near the top of the root flare for field-grown stock and container grown stock. Measure main body of tree or shrub for height and...
	2. Other Plants: Measure with stems, petioles, and foliage in their normal position.


	1.6 PLANT MATERIAL QUANTITIES
	A. In the event of a discrepancy in plant material quantities between the Drawing Plan and the Drawing Plant Schedule, the Drawing Plan Quantity shall be required.

	1.7 SUBSTITUTIONS
	A. If specified plant material or products are not obtainable from (5) five nurseries or supply companies, submit proof of non-availability together with a proposal including a minimum of (3) three options of equivalent materials at least (90) ninety ...
	1. Submit all proposed changes in writing to Landscape Architect at least one month prior to start of planting operations.
	2. These provisions shall not relieve Contractor of the responsibility of obtaining specified materials in advance if special growing conditions or other arrangements must be made in order to supply specified materials.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.

	C. Deliver exterior plants freshly dug.
	D. Do not prune trees and shrubs before delivery, except as approved by Landscape Architect.  Protect bark, branches, and root systems from sun scald, drying, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or s...
	E. Handle planting stock by root ball.
	F. Deliver exterior plants after preparations for planting have been completed and install immediately.  If planting is delayed more than six hours after delivery, set exterior plants trees in shade, protect from weather and mechanical damage, and kee...
	1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	2. Do not remove container-grown stock from containers before time of planting.
	3. Water root systems of exterior plants stored on-site with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist condition.

	G. Transportation of Plant Material: Plants transported to the project in open vehicles shall be covered with tarpaulins or other suitable covers securely fastened to the body of the vehicle to prevent injury to the plants. Closed vehicles shall be ad...
	1. Plants shall be kept moist, fresh, and protected at all times. Such protection shall encompass the entire period during which the plants are in transit, being handled, or are in temporary storage.
	2. Unless otherwise authorized by the Landscape Architect, notify the Landscape Architect at least three working days in advance of the anticipated delivery date of any plant material. A legible copy of the bill of lading, showing the quantities, kind...

	H. Planting Soil and Organic Amendment: The Contractor is responsible for coordinating blending, shipping, delivery, and installation of soils so that the following conditions are met:
	1. Components of stockpiled mixes do not segregate or become contaminated.
	2. Placement and compaction of the soils shall be coordinated to avoid damage to other installed work, subdrainage, or irrigation systems.
	3. Deliver to site and place directly in beds or stockpile. Do not place, move, work, or traffic over topsoil and compost when the moisture content is greater than 10- 15% volumetric moisture.
	4. Cover and protect all planting soil and organic amendment with landscape fabric or plastic if it will be left unplanted for more than 24 hours. The stock piles should not be left uncovered over weekends. Soil stock should be stored in lifts not tal...
	5. The Contractor shall not allow any weeds to establish within topsoil and organic amendment while stockpiled or after placement.
	6. The Contractor shall be responsible for removing all weeds that occur within the warranty period within the project limits.

	I. Storage: Unless specific authorization is obtained from the Architect, plants shall not remain on the work site longer than three days prior to being planted
	1. Plants that are not planted immediately shall be protected as follows:
	a. Earth balls shall be kept appropriately moist and their solidity carefully preserved.
	b. Plants shall not be allowed to dry out or freeze.

	2. Both the duration and method of storage of plant materials shall be subject to the approval of the Architect

	J. Handling of Plant Materials: Exercise care in handling plant materials to avoid damage or stress.
	K. Tree Guying and Landscape Fabric: Store to prevent tears, punctures, and damage. Provide material in original, unopened containers with manufacturer’s labels intact and legible. Store materials in dry area in manufacturer’s protective packaging, in...

	1.9 COORDINATION
	A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with maintenance periods to provide required maintenance from date of Substantial Completion.
	1. Spring Planting:  April 1 to May 30
	2. Fall Planting:  October 1 to Nov 30

	B. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained. Apply products during favorable weather conditions according to man...
	C. Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.

	1.10 REJECTION OF MATERIALS
	A. Evidence of inadequate protection following digging, carelessness while in transit, or improper handling or storage, shall be cause for rejection. Evidence may include, but not be limited to, broken leaders, bark tears, broken limbs, or weak root b...
	B. Upon arrival at the temporary storage location or the site of the work, plants shall be inspected for proper shipping procedures. Should the roots be dried out, large branches be broken, balls of earth broken or loosened, or areas of bark be torn, ...
	C. When a plant has been rejected, remove it from the area of the work within 3 days and replace it with one of the required size and quality at no change in Contract Amount.

	1.11 WARRANTY
	A. Special Warranty:  Warrant the following exterior plants, for the warranty period indicated, against defects including death and unsatisfactory growth, except for defects resulting from lack of adequate maintenance, neglect, or abuse by Owner, or i...
	1. Warranty periods below are examples only for some categories of exterior plants; revise to suit Project.
	2. Warranty Period for Trees and Shrubs:  One year from date of Final Completion.
	3. Remove dead exterior plants immediately.  Replace immediately unless required to plant in the succeeding planting season.
	4. Replace exterior plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	5. A limit of one replacement of each exterior plant will be required, except for losses or replacements due to failure to comply with requirements.


	1.12 MAINTENANCE
	A. Trees and Shrubs:  Maintain for the following maintenance period by pruning, cultivating, watering, weeding, fertilizing, restoring planting saucers, tightening and repairing stakes and guy supports, and resetting to proper grades or vertical posit...
	1. Maintenance Period:  until Final Completion.



	PART 2 -  PRODUCTS
	2.1 TREE AND SHRUB MATERIAL
	A. General:  Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, with healthy root systems developed by transplanting or root pruning.  Provide well-shaped, fully branched, healthy, vigorous stock free of disease, insects, eggs, larvae, ...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk (including bark); crossing trunks; cut-off limbs more than 3/4 inch in diameter; or stem girdling root...
	2. Collected Stock: Do not use plants harvested from the wild, from native stands, from established landscape planting, or not grown in a nursery unless otherwise indicated.
	3. Trunk: the trunk of each tree shall be a single trunk (except for multi-stem trees) growing from a single un-mutilated crown of roots. No part of the trunk shall be conspicuously crooked as compared with normal trees of the same variety. The trunk ...

	B. Grade:  Provide trees and shrubs of sizes and grades complying with ANSI Z60.1 for type of trees and shrubs required.  Trees and shrubs of a larger size may be used if acceptable to Landscape Architect, with a proportionate increase in size of root...
	1. Label each tree and shrub of each variety and caliper with a securely attached, waterproof tag bearing legible designation of botanical and common name.
	2. If formal arrangements, groupings, or consecutive order of trees or shrubs is shown, select stock for uniform height and spread, and number label to assure symmetry and consistency in planting.

	C. Name: True to botanical name, common name and hybrid, variety, or cultivar as adopted by the American Joint committee on Horticultural Nomenclature, Standardized Plant Names, latest edition, which are true to type and species.
	D. Health: Comply with local, state, and federal laws pertaining to the inspection for diseases and insect infestation, scale and shipment of plant materials. Plants shall be healthy and vigorous, free of disease, insect pests and their eggs, and larvae.

	2.2 SHADE AND FLOWERING TREES
	A. Shade Trees:  Single-stem trees with straight trunk, well-balanced crown, and intact leader, of height and caliper indicated, complying with ANSI Z60.1 for type of trees required.
	1. Provide balled and burlapped trees.
	2. Branching Height:  One-third to one-half of tree height.

	B. Small Flowering Trees:  Branched or pruned naturally according to species and type, with relationship of caliper, height, and branching according to ANSI Z60.1; stem form as follows:
	1. Form:  Single stem or Multistem, clump, with two or more main stems as indicated on the Drawings.
	2. Provide balled and burlapped trees.


	2.3 DECIDUOUS SHRUBS
	A. Form and Size:  Deciduous shrubs with not less than the minimum number of canes required by and measured according to ANSI Z60.1 for type, shape, and height of shrub.
	1. Provide container-grown shrubs.


	2.4 TOPSOIL
	A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 and maximum of 6 percent organic material content; free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant growth.
	1. Topsoil Source:  Import topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not obtain from bogs or marshes.
	2. Topsoil Source:  Amend existing in-place surface soil to produce topsoil.  Verify suitability of surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay lumps, and other extraneous materials harmful to plant growth.
	a. Surface soil may be supplemented with imported or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not obtain from agricul...



	2.5 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural limestone containing a minimum 80 percent calcium carbonate equivalent and as follows:
	1. Class:  Class T, with a minimum 99 percent passing through No. 8 sieve and a minimum 75 percent passing through No. 60 sieve.
	2. Provide lime in form of dolomitic limestone.

	B. Select appropriate sulfate compounds from first three paragraphs below.  Sulfur is used to lower pH and neutralize alkaline soils.  Revise descriptions and add proprietary products if required.
	C. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, with a minimum 99 percent passing through No. 6 sieve and a maximum 10 percent passing through No. 40 sieve.
	D. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	E. Aluminum Sulfate:  Commercial grade, unadulterated.
	F. Perlite:  Horticultural perlite, soil amendment grade.
	G. Gypsum is used to supply calcium-deficient soils, improve soil structure, and unlock or make available other nutrients to plant roots.  Gypsum is also used to reclaim highly alkaline sodic soils by replacing sodium with calcium.  Sodium is washed a...
	H. Agricultural Gypsum:  Finely ground, containing a minimum of 90 percent calcium sulfate.
	I. Sand:  Clean, washed, natural or manufactured, free of toxic materials.
	J. Diatomaceous Earth:  Calcined, diatomaceous earth, 90 percent silica, with approximately 140 percent water absorption capacity by weight.
	K. Zeolites:  Mineral clinoptilolite with at least 60 percent water absorption by weight.

	2.6 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1/2-inch sieve; soluble salt content of less than 10 decisiemens/m; not exceeding 0.5 per...
	1. Organic Matter Content:  50 to 60 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Peat:  Finely divided or granular texture, with a pH range of 6 to 7.5, containing partially decomposed moss peat, native peat, or reed-sedge peat and having a water-absorbing capacity of 1100 to 2000 percent.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture, free of chips, stones, sticks, soil, or toxic materials.
	D. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.

	2.7 FERTILIZER
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing agency.

	D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing agency.


	2.8 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type for trees, shrubs, grasses:  Double shredded hardwood.


	2.9 STAKES AND GUYS
	A. Upright and Guy Stakes:  Steel “Tee” posts or approved equal, 8 feet in length.
	B. Guy: ArborTie or approved equal.

	2.10 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Trunk-Wrap Tape:  Two layers of crinkled paper cemented together with bituminous material, 4-inch- wide minimum, with stretch factor of 33 percent.

	2.11 PLANTING SOIL MIX
	A. Planting Soil Mix:  Mix topsoil with the following soil amendments and fertilizers in the following quantities:
	1. Topsoil blended with amendments and fertilizer in different portions as recommended by a qualified testing agency to produce satisfactory planting soil for bioretention plantings as indicated on the Drawings.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive lawns and grass for compliance with requirements and other conditions affecting performance.  Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the work indicates acceptance...
	1. Verify that final grades have been established, and that foreseeable plant growth will not interfere with previously completed work, especially underground utilities.
	2. Verify plant material is free of injury and insect infestation.
	3. Verify that the soils and subsoils in the areas where plant materials are to be installed have satisfactory drainage.
	4. Verify that the soils and subsoils in the areas where plant materials are to be installed contain no toxic materials or construction waste, trash, debris and stones larger than 1" in diameter or length, and free of all roots, brush, weeds, grass, w...
	5. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	6. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	7. Verify that the surface moisture content is suitable for soil placement operations. Do not place any soil mix during precipitation events, or when the subgrade is in a frozen condition.
	8. Uniformly moisten excessively dry soil that is not workable and which is too dusty.


	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing exterior plants from damage caused by planting operations.
	B. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple exterior plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Landscape Architect's acceptance of layout before planting.  Make minor adjustments ...
	D. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks, branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.


	3.3 PLANTING BED ESTABLISHMENT
	A. Loosen subgrade of planting beds to a minimum depth of 8 inches.  Remove stones larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil mix.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	2. Spread planting soil mix to a depth of 6 inches but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.

	B. Finish Grading:  Grade planting beds to a smooth, uniform surface plane with loose, uniformly fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Restore planting beds if eroded or otherwise disturbed after finish grading and before planting.

	3.4 TREE AND SHRUB EXCAVATION
	A. Pits and Trenches:  Excavate circular pits with sides sloped inward.  Trim base leaving center area raised slightly to support root ball and assist in drainage.  Do not further disturb base.  Scarify sides of plant pit smeared or smoothed during ex...
	1. Excavate approximately three times as wide as ball diameter for balled and burlapped and container-grown stock.

	B. Subsoil removed from excavations may be used as backfill.
	C. Obstructions:  Notify Landscape Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer:  Drill 6-inch-diameter holes into free-draining strata or to a depth of 10 feet, whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Landscape Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub pits.
	E. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.5 TREE AND SHRUB PLANTING
	A. Set balled and burlapped stock plumb and in center of pit or trench with top of root ball 1 to 2 inches above adjacent finish grades.
	1. Remove burlap and wire baskets from tops of root balls and partially from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do not use planting stock if root ball is cracked or broken before or during plantin...
	2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more wat...

	B. Set container-grown stock plumb and in center of pit or trench with top of root ball 1 to 2 inches above adjacent finish grades.
	1. Carefully remove root ball from container without damaging root ball or plant.
	2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more wat...

	C. Organic Mulching:  Apply 3-inch average thickness of organic mulch extending 12 inches  beyond edge of planting pit or trench.  Do not place mulch within 3 inches of trunks or stems.
	D. Wrap trees of 2-inch caliper and larger with trunk-wrap tape.  Start at base of trunk and spiral cover trunk to height of first branches.  Overlap wrap, exposing half the width, and securely attach without causing girdling.  Inspect tree trunks for...

	3.6 TREE AND SHRUB PRUNING
	A. Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune trees to retain required height and spread.  Unless otherwise indicated by Landscape Architect, do not cut tree leaders; remove only injured or dead branch...

	3.7 GUYING AND STAKING
	A. Upright Staking and Tying:  Stake trees of 2- through 5-inch caliper.  Stake trees of less than 2-inch caliper only as required to prevent wind tip-out.  Use 2 steel “Tee” posts of 8 foot length or approved equal driven 6 inches to 8 inches outside...
	1. Do not use rope or wire through a hose. ArborTie is an acceptable product.

	B. Remove all staking materials after one year, or as otherwise directed by the Landscape Architect.

	3.8 PLANT BED MULCHING
	A. Mulch backfilled surfaces of planting beds and other areas indicated.  Do NOT use weed-barriers in planting beds.  Weed-barrier is to be used under gravel beds only.
	1. Double Shredded Hardwood Mulch:  Apply 3-inch average thickness of organic mulch, and finish level with adjacent finish grades.  Do not place mulch against plant stems.


	3.9 PLANT MAINTENANCE
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations a...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes. Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease. Use integrated past management practices  whenever possible to minimize the use of pesticides and reduce hazards. Treatments incl...

	3.10 CLEANUP AND PROTECTION
	A. During exterior planting, keep adjacent paving and construction clean and work area in an orderly condition. Promptly remove soil and debris created by exterior planting work from paved areas. Clean wheels of vehicles before leaving site to avoid t...
	B. Protection of Drainage System: Protect existing drainage protection system at all drain inlets to prevent silt, materials or debris caused by planting operations from entering the drainage system.
	C. Protect exterior plants and soil from damage due to landscape operations, operations by other contractors and trades, and others. Maintain protection during installation and maintenance periods. Treat, repair, or replace damaged exterior planting.
	D. Tags: Remove all identification labels, seals and tags at final acceptance of the project.
	E. Store excess soils and mulches in stockpiles protected from erosion and contamination by other contractors and materials with tarps.
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	32 1216 - Asphalt Paving
	A. AGGREGATES
	1. General: Use materials and gradations that have performed satisfactorily in previous installations.
	2. Coarse Aggregate: ASTM D692/D692M, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	3. Fine Aggregate: ASTM D1073 or AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, cured blast-furnace slag, or combinations thereof.
	4. Mineral Filler: ASTM D242/D242M or AASHTO M 17, rock or slag dust, hydraulic cement, or other inert material.

	B. ASPHALT MATERIALS
	1. Asphalt Binder: ASTM D6373 or AASHTO M 320 binder designation PG 58-28, PG 64-22, PG 70-22, PG 76-22.
	2. Asphalt Cement: ASTM D3381/D3381M for viscosity-graded material ASTM D946/D946M for penetration-graded material.
	3. Cutback Prime Coat: ASTM D2027/D2027M, medium-curing cutback asphalt, MC-30 or MC-70, MC-250.
	4. Emulsified Asphalt Prime Coat: ASTM D977 or AASHTO M 140 emulsified asphalt, or ASTM D2397/D2397M or AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for application.
	5. Tack Coat: ASTM D977 or AASHTO M 140 emulsified asphalt, or ASTM D2397/D2397M or AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for application.
	6. Fog Seal: ASTM D977 or AASHTO M 140 emulsified asphalt, or ASTM D2397/D2397M or AASHTO M 208 cationic emulsified asphalt, slow setting, factory diluted in water, of suitable grade and consistency for application.
	7. Water: Potable.
	8. Undersealing Asphalt: ASTM D3141/D3141M; pumping consistency.

	C. AUXILIARY MATERIALS
	1. Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed, unbound-aggregate base material; and recycled tires, asphalt shingles or glass from sources and gradations that have performed satisfactorily in previous installations, equal to performance of required hot-mix asphalt paving produced from all new materials.
	2. Herbicide: Commercial chemical for weed control, registered by the EPA, and not classified as "restricted use" for locations and conditions of application. Provide in granular, liquid, or wettable powder form.
	3. Sand: ASTM D1073 or AASHTO M 29, Grade No. 2 or No. 3.
	4. Joint Sealant: ASTM D6690, Type II or III, hot-applied, single-component, polymer-modified bituminous sealant.


	32 1313.1 - Concrete Paving
	A. Product Data: For each type of product.
	B. Sustainable Design Submittals:
	Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color selection.
	C. Samples for Verification: For each type of product or exposed finish, prepared as Samples of size indicated below:
	D. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	3. Normal-Weight Aggregates: ASTM C33/C33M, Class 4S, Class 4M, Class 1N, uniformly graded. Provide aggregates from a single source with documented service-record data of at least 10 years' satisfactory service in similar paving applications and service conditions using similar aggregates and cementitious materials.
	4. Maximum Coarse-Aggregate Size: 1-1/2 inches (38 mm) nominal.
	5. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.
	6. Exposed Aggregate: Selected, hard, and durable; washed; free of materials with deleterious reactivity to cement or that cause staining; from a single source, with gap-graded coarse aggregate as follows:
	7. Air-Entraining Admixture: ASTM C260/C260M.
	8. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	9. Water-Reducing Admixture: ASTM C494/C494M, Type A.
	10. Retarding Admixture: ASTM C494/C494M, Type B.
	11. Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type D.
	12. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
	13. High-Range, Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type G.
	14. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.
	15. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.
	16. Water: Potable and complying with ASTM C94/C94M.

	32 1713 - Parking Bumpers
	32 1723 - Pavement Markings
	32 1726 - Tactile Warning Surface
	32 3113 - Chain Link Fences and Gates
	DIVISION 33
	33 1000 - Water Utilities
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building for water service and fire-service mains.
	B. Utility-furnished products include water meters that will be furnished to the site, ready for installation.

	1.3 DEFINITIONS
	A. EPDM: Ethylene propylene diene terpolymer rubber.
	B. LLDPE: Linear, low-density polyethylene plastic.
	C. PE: Polyethylene plastic.
	D. PP: Polypropylene plastic.
	E. PVC: Polyvinyl chloride plastic.
	F. RTRF: Reinforced thermosetting resin (fiberglass) fittings.
	G. RTRP: Reinforced thermosetting resin (fiberglass) pipe.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Detail precast concrete vault assemblies and indicate dimensions, method of field assembly, and components.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control test reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For water valves and specialties to include in emergency, operation, and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Regulatory Requirements:
	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASTM F645 for selection, design, and installation of thermoplastic water piping.
	E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	F. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping for fire suppression.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift. Rig valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

	1.9 PROJECT CONDITIONS
	A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service according to requirements indicated:

	1.10 COORDINATION
	A. Coordinate connection to water main with utility company.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Application" 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, NSF 61, and NSF 372.

	2.2 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot end unless grooved or flanged ends are indicated.

	2.3 SPECIAL PIPE FITTINGS
	A. Ductile-Iron Rigid Expansion Joints:
	B. Ductile-Iron Flexible Expansion Joints:
	C. Ductile-Iron Deflection Fittings:

	2.4 JOINING MATERIALS
	A. Brazing Filler Metals: AWS A5.8, BCuP Series.
	B. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.
	C. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer, unless otherwise indicated.

	2.5 PIPING SPECIALTIES
	A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	B. Tubular-Sleeve Pipe Couplings:
	C. Split-Sleeve Pipe Couplings:
	D. Flexible Connectors:
	E. Dielectric Fittings:

	2.6 CORROSION-PROTECTION PIPING ENCASEMENT
	A. Encasement for Underground Metal Piping:

	2.7 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:

	2.8 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	B. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barrel approximately 5 inches (125 mm) in diameter.
	C. Indicator Posts: UL 789, FMG-approved, vertical-type, cast-iron body with operating wrench, extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve.

	2.9 CHECK VALVES
	A. AWWA Check Valves:

	2.10 DETECTOR CHECK VALVES
	A. Detector Check Valves:

	2.11 BUTTERFLY VALVES
	A. AWWA Butterfly Valves:

	2.12 PLUG VALVES
	A. Plug Valves:

	2.13 CURB VALVES
	A. Curb Valves: Comply with AWWA C800. Include bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.
	B. Service Boxes for Curb Valves: Similar to AWWA M44 requirements for cast-iron valve boxes. Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over curb valve and with a barrel approximately 3 inches (75 mm) in diameter.

	2.14 WATER METERS
	A. Water meters will be furnished by utility company.

	2.15 DETECTOR-TYPE WATER METERS
	A. Detector-Type Water Meters:
	B. Description: Main line, proportional meter with second meter on bypass. Register flow in gallons (liters).
	C. Remote Registration System:

	2.16 BACKFLOW PREVENTERS
	A. Reduced-Pressure-Principle Backflow Preventers:
	B. Double-Check, Backflow-Prevention Assemblies:
	C. Backflow Preventer Test Kits:

	2.17 WATER METER BOXES
	A. Description: Cast-iron body and cover for disc-type water meter, with lettering "WATER METER" in cover; and with slotted, open-bottom base section of length to fit over service piping.

	2.18 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C857 and made according to ASTM C858.

	2.19 PROTECTIVE ENCLOSURES
	A. Freeze-Protection Enclosures:
	B. Weather-Resistant Enclosures:
	C. Expanded-Metal Enclosures:
	D. Enclosure Bases:


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Refer to Section 31 2200 Grading and 31 2300 Excavation and Backfill for excavating, trenching, and backfilling.

	3.2 PIPING APPLICATIONS
	A. General: Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping NPS 3 to NPS 8 (DN 75 to DN 200) shall be the following:
	F. Water Meter Box Water-Service Piping NPS 3/4 to NPS 2 (DN 20 to DN 50) shall be same as underground water-service piping.
	G. Aboveground and vault water-service piping NPS 4 to NPS 8 (DN 75 to DN 200) shall be the following:
	H. Underground Fire-Service-Main Piping NPS 3 to NPS 12 (DN 75 to DN 300) shall be the following:
	I. Aboveground and Vault Fire-Service-Main Piping NPS 3 to NPS 12 (DN 75 to DN 300) shall be ductile-iron, grooved-end pipe; ductile-iron-pipe appurtenances; and grooved joints.
	J. Underground Combined Water-Service and Fire-Service-Main Piping NPS 6 to NPS 12 (DN 150 to DN 300) shall be the following:
	K. Aboveground and Vault Combined Water Service and Fire-Service-Main Piping NPS 6 to NPS 12 (DN 150 to DN 300) shall be ductile-iron, grooved-end pipe; ductile-iron-pipe appurtenances; and grooved joints.

	3.3 VALVE APPLICATIONS
	A. General Application: Use mechanical-joint-end valves for NPS 3 (DN 80) and larger underground installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FMG, nonrising-stem gate valves for installation with indicator posts. Use corporation valves and curb valves with ends compatible with piping, for NPS 2 (DN 50) and smaller installation.
	B. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:

	3.4 PIPING INSTALLATION
	A. Water-Main Connection: Tap water main according to requirements of water utility company and of size and in location indicated.
	B. Make connections larger than NPS 2 (DN 50) with tapping machine according to the following:
	C. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	D. Bury piping with depth of cover over top at least 30 inches (750 mm), with top at least 12 inches (300 mm) below level of maximum frost penetration, and according to the following:
	E. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	F. Extend water-service piping and connect to water-supply source and building-water-piping systems at outside face of building wall in locations and pipe sizes indicated.
	G. Install underground piping with restrained joints at horizontal and vertical changes in direction. Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.

	3.5 JOINT CONSTRUCTION
	A. Make pipe joints according to the following:

	3.6 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and restrained-joint types that may be used include the following:
	B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. Include anchorages for the following piping systems:
	C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.7 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.
	C. UL/FMG, Gate Valves: Comply with NFPA 24. Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL/FMG, Valves Other Than Gate Valves: Comply with NFPA 24.
	E. MSS Valves: Install as component of connected piping system.
	F. Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up and with service box.
	G. Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves.
	H. Relief Valves: Comply with AWWA C512. Install aboveground with shutoff valve on inlet.

	3.8 DETECTOR-CHECK VALVE INSTALLATION
	A. Install in vault or aboveground.
	B. Install for proper direction of flow. Install bypass with water meter, gate valves on each side of meter, and check valve downstream from meter.
	C. Support detector check valves, meters, shutoff valves, and piping on brick or concrete piers.

	3.9 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.
	B. Water Meters: Install PWSA approved type water meters, NPS 2 (DN 50) and smaller, in meter boxes with shutoff valves on water meter inlets. Include valves on water meter outlets and valved bypass around meters unless prohibited by authorities having jurisdiction.
	C. Water Meters: Install PWSA approved type water meters, NPS 3 (DN 80) and larger, in meter vaults. Include shutoff valves on water meter inlets and outlets and valved bypass around meters. Support meters, valves, and piping on brick or concrete piers.
	D. Water Meters: Install detector-type water meters in meter vault according to AWWA M6. Include shutoff valves on water meter inlets and outlets and full-size valved bypass around meters. Support meters, valves, and piping on brick or concrete piers.

	3.10 VACUUM BREAKER ASSEMBLY INSTALLATION
	A. Install pressure vacuum breaker assemblies of type, size, and capacity indicated. Include valves and test cocks. Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install pressure vacuum breaker assemblies in vault or other space subject to flooding.

	3.11 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks. Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.
	D. Support NPS 2-1/2 (DN 65) and larger backflow preventers, valves, and piping near floor and on brick or concrete piers.

	3.12 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface.
	B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above surface.

	3.13 CONCRETE VAULT INSTALLATION
	A. Install precast concrete vaults according to ASTM C891.

	3.14 PROTECTIVE ENCLOSURE INSTALLATION
	A. Install concrete base level and with top approximately 2 inches (50 mm) above grade.
	B. Install protective enclosure over valves and equipment.
	C. Anchor protective enclosure to concrete base.

	3.15 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line. Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL/FMG Fire Hydrants: Comply with NFPA 24.

	3.16 FLUSHING HYDRANT INSTALLATION
	A. Install post-type flushing hydrants with valve below frost line and provide for drainage. Support in upright position. Include separate gate valve or curb valve and restrained joints in supply piping.
	B. Install ground-type flushing hydrants with valve below frost line and provide for drainage. Install hydrant box flush with grade. Include separate gate valve or curb valve and restrained joints in supply piping.
	C. Install sampling stations with valve below frost line and provide for drainage. Attach weather-resistant housing and support in upright position. Include separate curb valve in supply piping.

	3.17 FIRE DEPARTMENT CONNECTION INSTALLATION
	A. Install ball drip valves at each check valve for fire department connection to mains.
	B. Install protective pipe bollards on two sides of each fire department connection.

	3.18 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision. Underground valves with valve box do not require supervision.
	B. Locking and Sealing: Secure unsupervised valves as follows:
	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant. Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault. Select indicator with saddle and vane matching pipe size. Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building fire alarm system, if applicable.

	3.19 CONNECTIONS
	A. Connect water-distribution piping to utility water main. Use tapping sleeve and tapping valve.
	B. Connect water-distribution piping to interior domestic water and fire-suppression piping.
	C. Connect waste piping from concrete vault drains to sanitary sewerage system, if applicable.

	3.20 FIELD QUALITY CONTROL
	A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use only potable water.
	B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.
	C. Prepare reports of testing activities.

	3.21 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping. Locate below finished grade, directly over piping.
	B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on main electrical meter panel.

	3.22 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	B. Prepare reports of purging and disinfecting activities.



	33 3000 - Sanitary Sewerage Utilities
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. FRP: Fiberglass-reinforced plastic.

	1.4 ACTION SUBMITTALS
	A. Product Data: For the following:

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:
	B. Product Certificates: For each type of pipe and fitting.
	C. Field quality-control reports.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic manholes, pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes according to manufacturer's written rigging instructions.

	1.7 FIELD CONDITIONS
	A. Interruption of Existing Sanitary Sewerage Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirements indicated:


	PART 2 -  PRODUCTS
	2.1 PVC PIPE AND FITTINGS
	A. PVC Cellular-Core Sewer Piping:
	B. PVC Profile Sewer Piping:
	C. PVC Gravity Sewer Piping:

	2.2 NONPRESSURE-TYPE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling; for joining underground nonpressure piping. Include ends of same sizes as piping to be joined and include corrosion-resistant-metal tension band and tightening mechanism on each end.
	B. Sleeve Materials:
	C. Unshielded, Flexible Couplings:
	D. Shielded, Flexible Couplings:
	E. Ring-Type, Flexible Couplings:

	2.3 PRESSURE-TYPE PIPE COUPLINGS
	A. Tubular-Sleeve Couplings: AWWA C219, with center sleeve, gaskets, end rings, and bolt fasteners.
	B. Metal, bolted, sleeve-type, reducing or transition coupling; for joining underground pressure piping. Include 150-psig (1035-kPa) minimum pressure rating and ends of same sizes as piping to be joined.
	C. Center-Sleeve Material: Manufacturer's standard.
	D. Gasket Material: Natural or synthetic rubber.
	E. Metal Component Finish: Corrosion-resistant coating or material.

	2.4 BACKWATER VALVES
	A. PVC Backwater Valves:

	2.5 CLEANOUTS
	A. PVC Cleanouts:

	2.6 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105/A21.5.
	B. Material: high-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) minimum thickness.
	C. Form: tube.
	D. Color: natural.

	2.7 CONCRETE
	A. General: Cast-in-place concrete complying with ACI 318, ACI 350 (ACI 350M), and the following:
	B. Portland Cement Design Mix: 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	C. Ballast and Pipe Supports: Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Section 31 2200 Grading and 31 2300 Excavation and Fill.

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements: Drawing plans and details to indicate general location and arrangement of underground sanitary sewer piping. Location and arrangement of piping layout take into account design considerations. Install piping as indicated, to extent practical. Where specific installation is not indicated, follow piping manufacturer's written instructions.
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, and couplings according to manufacturer's written instructions for using lubricants, cements, and other installation requirements.
	C. Install manholes for changes in direction unless fittings are indicated. Use fittings for branch connections unless direct tap into existing sewer is indicated.
	D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected. Reducing size of piping in direction of flow is prohibited.
	E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of microtunneling.
	F. Install gravity-flow, nonpressure, drainage piping according to the following:

	3.3 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure, drainage piping according to the following:
	B. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.

	3.4 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.5 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping manholes or pits.
	B. Install combination horizontal and manual gate-type valves in piping and in manholes.
	C. Install terminal-type backwater valves on end of piping and in manholes. Secure units to sidewalls.

	3.6 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and use cast-iron soil pipe for riser extensions to cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe.
	B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 inches (450 by 450 by 300 mm) deep. Set with tops 1 inch (25 mm) above surrounding grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.7 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains.
	B. Connect force-main piping to building's sanitary force mains. Terminate piping where indicated.
	C. Make connections to existing piping and underground manholes.

	3.8 CLOSING ABANDONED SANITARY SEWER SYSTEMS
	A. Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in place. Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed. Use either procedure below:
	B. Abandoned Manholes: Excavate around manhole as required and use either procedure below:
	C. Backfill to grade according to Section 31 2200 Grading and 31 2300 Excavation and Fill

	3.9 IDENTIFICATION
	A. Arrange for installation of green warning tapes directly over piping and at outside edges of underground manholes.

	3.10 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred. Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of Project.
	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.11 CLEANING
	A. Clean dirt and superfluous material from interior of piping. Flush with potable water.



	334200 - Stormwater Conveyance- Specs
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Corrugated HDPE pipe and fittings.
	2. PVC pipe and fittings.
	3. Non-pressure transition couplings.
	4. Backwater valves.
	5. Cleanouts.
	6. Encasement for piping.
	7. Concrete.
	8. Stormwater inlets.
	9. Subsurface Stormwater Storage


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same trench and clearances from storm drainage system piping. Indicate interface and spatial relationship between manholes, piping, and proximate structures.
	B. Profile Drawings: Show system piping in elevation. Draw profiles at horizontal scale of not less than 1-inch equals 50 feet (1:500) and vertical scale of not less than 1-inch equals 5 feet (1:50). Indicate manholes and piping. Show types, sizes, ma...
	C. Field quality-control reports.
	D. Submit proposed stormwater detention layout drawings and documentation. Drawings shall include typical section details as well as the required base elevation of stone and piping, minimum cover requirements and configuration. Submit manufacturer's p...

	1.5 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Subsurface stormwater storage installation - Contractor shall demonstrate the following experience:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic manholes, pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes in accordance with manufacturer's written rigging instructions.
	D. Handle stormwater inlets in accordance with manufacturer's written rigging instructions.
	E. Protect materials from damage during delivery, and store UV sensitive materials under tarp to protect from sunlight when time from delivery to installation exceeds two weeks. Storage of materials should be on smooth surfaces, free from dirt, mud an...
	1. Handling is to be performed with equipment appropriate to the materials and site conditions, and may include hand, handcart, forklifts, extension lifts, etc.
	2. Cold weather:
	a. Care must be taken when handling plastics when air temperature is 40 degrees or below as plastic becomes brittle.
	b. Do not use frozen materials or materials mixed or coated with ice or frost.
	c. Do not build on frozen ground or wet, saturated or muddy subgrade.



	1.7 FIELD CONDITIONS
	A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service in accordance with requir...
	1. Notify Construction Manager and Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Construction Manager's and Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 CORRUGATED-HDPE PIPE AND FITTINGS
	A. Source Limitations: Obtain corrugated-HDPE pipe and fittings from single manufacturer.
	B. Corrugated-HDPE Dual Wall Drainage Pipe and Fittings NPS 3 to NPS 10 (DN 80 to DN 250): AASHTO M 252, Type S, with smooth waterway for coupling joints..
	C. Corrugated-HDPE Dual Wall Pipe and Fittings NPS 12 to NPS 60 (DN 300 to DN 1500): AASHTO M 294, Type S, with smooth waterway for coupling joints..
	D. Corrugated-HDPE Soiltight Couplings: AASHTO M 294, corrugated, matching pipe and fittings.

	2.2 PVC PIPE AND FITTINGS
	A. Source Limitations: Obtain PVC pipe and fittings from single manufacturer.
	B. NSF Marking: Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components. Include marking with "NSF-drain" for plastic storm drain and "NSF-sewer" for plastic storm sewer piping.
	C. PVC Cellular-Core Piping:
	1. PVC Cellular-Core Pipe and Fittings: ASTM F891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-core pipe with plain ends for solvent-cemented joints.
	2. Fittings: ASTM D3034, SDR 35, PVC socket-type fittings.

	D. PVC Profile Sewer Piping:
	1. Pipe: ASTM F794, PVC profile, gravity sewer pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings: ASTM D3034, PVC with bell ends.
	3. Gaskets: ASTM F477, elastomeric seals.

	E. PVC Gravity Sewer Piping:
	1. Pipe and Fittings: ASTM F679, T-2 wall thickness, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F477, elastomeric seals for gasketed joints.

	F. Adhesive Primer: ASTM F656.

	2.3 NON-PRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping. Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism on...
	B. Sleeve Materials:
	1. For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926, or HDPE.
	2. For Dissimilar Pipes: ASTM D5926, PVC, HDPE or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:
	1. Source Limitations: Obtain unshielded, flexible couplings from single manufacturer.
	2. Description: Elastomeric sleeve with corrosion-resistant-metal tension band and tightening mechanism on each end.

	D. Shielded, Flexible Couplings:
	1. Source Limitations: Obtain shielded, flexible couplings from single manufacturer.
	2. Description: ASTM C1460, elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.

	E. Ring-Type, Flexible Couplings:
	1. Source Limitations: Obtain ring-type, flexible couplings from single manufacturer.
	2. Description: Elastomeric compression seal with dimensions to fit inside bell of larger pipe and for spigot of smaller pipe to fit inside ring.


	2.4 BACKWATER VALVES
	A. Inline Elastomeric Backwater Check Valves:
	1. Material: Red Valve Tideflex Series 37G Check Valve, or approved equivalent.
	2. Description: preassembled in-line check valve, fits inside pipe I.D., with internal corrosion resistant expansion clamp providing compression between valve and pipe I.D. for a face-to-face press-fit. Valve shall operate with a 1”-2” influent cracki...


	2.5 CLEANOUTS
	A. Cast-Iron Cleanouts:
	1. Source Limitations: Obtain cast-iron cleanouts from single manufacturer.
	2. Description: ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside caulk or spigot connection and countersunk, tapered-thread, brass closure plug.
	3. Top-Loading Classification(s): Heavy Duty .
	4. Sewer Pipe Fitting and Riser to Cleanout: ASTM A74, Service class, cast-iron soil pipe and fittings.

	B. PVC Cleanouts:
	1. Source Limitations: Obtain PVC cleanouts from single manufacturer.
	2. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.

	C. HDPE Cleanouts:
	1. Source Limitations: Obtain HDPE cleanouts from single manufacturer.
	2. Description: HDPE body with HDPE threaded plug. Include HDPE sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.6 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105/A21.5.
	B. Material: Linear low-density polyethylene film of 0.008-inch (0.20-mm) minimum thickness.
	C. Form: tube.
	D. Color: natural

	2.7 CONCRETE
	A. General: Cast-in-place concrete in accordance with ACI 318, ACI 350, and the following:
	1. Cement: ASTM C150/C150M, Type II.
	2. Fine Aggregate: ASTM C33/C33M, sand.
	3. Coarse Aggregate: ASTM C33/C33M, crushed gravel.
	4. Water: Potable.

	B. Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric: ASTM A1064/A1064M, steel, welded wire fabric, plain.
	2. Reinforcing Bars: ASTM A615/A615M, Grade 60 (420 MPa) deformed steel.


	2.8 STORMWATER INLETS
	A. Stormwater inlet boxes, covers, frames, and grates shall be in accordance with Pennsylvania Department of Transportation standards.
	B. Geosynthetics
	1. Geotextile. A geotextile envelope is required to prevent backfill material from entering the detention system.
	a. Standard Application: The standard geotextile shall be an 8 oz per square yard nonwoven geotextile (ACF N080 or equivalent).
	b. Infiltration Applications: When water must infiltrate/exfiltrate through the geotextile as a function of the system design, a woven monofilament (ACF M200 or equivalent) shall be used.

	2. Geogrid. For installations subject to traffic loads and/or when required by project plans, install geogrid (ACF BX12 or equivalent) to reinforce backfill above the detention system.

	C. Backfill & Cover Materials
	1. Bedding Materials: Stone (angular and smaller than 1.5” in diameter) or soil (GW, GP, SW, or SP as classified by the Unified Soil Classification System) shall be used below the Detention system (3” minimum). Material must be free from lumps, debris...
	2. Side and Top Backfill: Material must be free from lumps, debris and any sharp objects that could cut the geotextile. Material shall be within 3 percent of the optimum moisture content as determined by ASTM D698 at the time of installation.
	a. Traffic Applications - Free draining material shall be used adjacent to (24” minimum) and above (for the first 12”) the Detention system.
	1) Backfill materials shall be free draining stone (angular and smaller than 1.5” in diameter) or soil (GW, GP, SW, or SP as classified by the Unified Soil Classification System).

	b. Non-Traffic / Green Space Applications - For all Detention modules installed in green spaces and not subjected to vehicular loads, backfill materials may either follow the guidelines for Traffic Applications above, or the top backfill layer (12” mi...

	3. Additional Cover Materials: Structural Fill shall consist of granular materials meeting the gradational requirements of SM, SP, SW, GM, GP or GW as classified by the Unified Soil Classification System. Structural fill shall have a maximum of 25 per...



	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Section 31 2200 "Grading" and Section 31 2300 “Excavation and Fill.”

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements: Drawing plans and details indicate general location and arrangement of underground storm drainage piping. Location and arrangement of piping layout take into account design considerations. Install piping as indic...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, and couplings in accordance with manufacturer's written in...
	C. Install manholes for changes in direction unless fittings are indicated. Use fittings for branch connections unless direct tap into existing sewer is indicated.
	D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected. Reducing size of piping in direction of flow is prohibited.
	E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of microtunneling.
	F. Install gravity-flow, nonpressure drainage piping in accordance with the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes in direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
	3. Install piping with 36-inch- (915 mm-) minimum cover.
	4. Install PVC cellular-core piping in accordance with ASTM D2321 and ASTM F1668.
	5. Install corrugated-HDPE and PVC sewer piping in accordance with ASTM D2321 and ASTM F1668.
	6. Install corrugated-HDPE and PVC profile gravity sewer piping in accordance with ASTM D2321 and ASTM F1668.


	3.3 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping in accordance with the following:
	1. Join PVC cellular-core piping in accordance with ASTM D2321 and ASTM F891 for solvent-cemented joints.
	2. Join corrugated-HDPE and PVC sewer piping in accordance with ASTM D2321 and ASTM D3034 for elastomeric-seal joints or ASTM D3034 for elastomeric-gasketed joints.
	3. Join corrugated-HDPE and PVC profile gravity sewer piping in accordance with ASTM D2321 for elastomeric-seal joints or ASTM F794 for gasketed joints.


	3.4 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping where indicated.
	B. Install combination horizontal and manual gate-valve type in piping and in manholes where indicated.
	C. Install terminal-type backwater valves on end of piping and in manholes where indicated.

	3.5 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts. Install piping so cleanouts open in ...
	1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic areas.
	2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas.
	3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.
	4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads.

	B. Set cleanout frames and covers in earth in cast-in-place concrete block, 18 by 18 by 12 (450 by 450 by 300 inches (mm) deep. Set with tops 1 inch (25 mm) above surrounding earth grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.6 CONCRETE PLACEMENT
	A. Place cast-in-place concrete in accordance with ACI 318 (ACI 318M).

	3.7 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains as specified herein and on the contract drawings.
	B. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections. Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6-inch (150-mm) overlap, with not less than 6 inches (150 mm) o...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500). Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 inches (150 mm) of concrete with 28-da...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes and structures by cutting into existing unit and creating an opening large enough to allow 3 inches (76 mm) of concrete to be packed aroun...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections. Remove debris or other extraneous material that may accumulate.

	C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure-type pipe couplings for force-main joints.


	3.8 SUBSURFACE STORMWATER STORAGE
	A. Assembly of detention system
	1. Assembly of system shall be performed in accordance with the manufacturer’s installation procedure.

	B. Layout and Excavation
	1. Installer shall stake out, excavate, and prepare the subgrade area to the required plan grades and dimensions needed to install the detention piping and free draining backfill materials.
	2. All excavations must be prepared with OSHA approved excavated sides and sufficient working space.
	3. Protect partially completed installation against damage from other construction traffic by establishing a perimeter with high visibility construction tape, fencing, barricades, or other means until construction is complete.
	4. Base of the excavation shall be uniform, level, and free of lumps or debris and soft or yielding subgrade areas. A minimum 2,000 pounds per square foot bearing capacity is required.
	a. Standard Applications: Compact subgrade to a minimum of 95% of Standard Proctor (ASTM D698) density or as required by the Owner’s engineer.
	b. Infiltration Applications: Subgrade shall be prepared in accordance with the contract documents. Compaction of subgrade should not be performed in infiltration applications.

	5. Unsuitable Soils or Conditions: All questions about the base of the excavation shall be directed to the owner’s engineer, who will approve the subgrade conditions prior to placement of stone. In no case shall a bearing capacity of less than 2,000 p...
	a. If unsuitable soils are encountered at the subgrade, or if the subgrade is pumping or appears excessively soft, repair the area in accordance with contract documents and/or as directed by the owner’s engineer.
	b. If indications of the water table are observed during excavation, the engineer shall be contacted to provide recommendations.
	c. Do not start installation of the detention system until unsatisfactory subgrade conditions are corrected and the subgrade conditions are accepted by the owner’s engineer.


	C. Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in place. Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed. Use either ...
	1. Close open ends of piping with at least 8- (203-) inch- (mm-) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed. Do not use wood plugs.

	D. Abandoned Manholes and Structures: Excavate around manholes and structures as required and use one procedure below:
	1. Remove manhole or structure and close open ends of remaining piping.
	2. Remove top of manhole or structure down to at least 36 inches (915 mm) below final grade. Fill to within 12 (300) inches (mm) of top with stone, rubble, gravel, or compacted dirt. Fill to top with concrete.

	E. Backfill to grade in accordance with Section 31 2300 "Excavation and Fill"

	3.9 IDENTIFICATION
	A. Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use warning tape or detectable warning tape over ferrous piping.
	2. Use detectable warning tape over nonferrous piping and over edges of underground structures.


	3.10 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred. Inspect after approximately 24 inches (610 mm) of backfill is in place, and again at completion of Project.
	1. Submit separate reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment: Less than full diameter of inside of pipe is visible between structures.
	b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
	c. Damage: Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration: Water leakage into piping.
	e. Exfiltration: Water leakage from or around piping.

	3. Replace defective piping using new materials,and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat the procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems in accordance with requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit a separate report for each test.
	5. Gravity-Flow Storm Drainage Piping: Test in accordance with requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception: Piping with soiltight joints unless required by authorities having jurisdiction.
	b. Option: Test plastic piping in accordance with ASTM F1417.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.11 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with potable water.




	2023.04.17 NVH Splash Pad Rec Area - Specs - Div. 26 Electrical
	260000 Electrical Index
	260100 Basic Electrical Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.
	C. Division 09 FINISHES Sections.
	D. Division 31 EARTHWORK Sections.

	1.2 SUMMARY
	A. This Section includes general administrative, procedural requirements, construction materials and construction methods for electrical installations.  The following requirements are included in this Section to expand the requirements specified in Division 01 - reference individual sections for further expansion of these requirements:

	1.3 ABBREVIATIONS AND ACRONYMS
	A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is subject to change and is believed to be accurate as of the date of the Contract Documents.

	1.4 DEFINITIONS
	A. Basic Contract definitions are included in the Conditions of the Contract.

	1.5 PERMITS, CODES, AND INSPECTIONS
	A. Contractor shall obtain and pay for all permits and inspections required by laws, ordinances, rules and regulations having jurisdiction for work included under this Contract, and shall submit approval certificates to the Architect.
	B. The electrical installation shall comply fully with
	C. The Electrical installation and all components shall be in compliance with the code and/or standard requirements of the latest revision or state-adopted edition of:
	D. Submit certificates issued by approved authorized agencies to indicate conformance of all work with the above requirements, as well as any additional certificates as may be required for the performance of this contract work.
	E. Should any change in Drawings or Specifications be required to comply with governmental regulations, the Contractor shall notify Architect prior to execution of the work.  The work shall be carried out according to the requirements of such code in accordance with the instruction of the Architect and at no additional cost to the Owner.
	F. Certificate of Inspection:  The Contractor shall procure and pay for the Certificate of Inspection from the municipality-approved inspection agency and deliver it to the Architect before final payment is made.

	1.6 VISITING PREMISES
	A. The Bidder shall visit the project site before submitting his bid, in order to familiarize himself with existing conditions that may affect his work.  It is the Contractor's responsibility to analyze existing conditions.  Sufficient allowances shall be provided in the Contractor's bid to cover work, due to existing conditions, that will be required to complete this contract work.
	B. By submission of a bid, the Contractor is attesting that responsible personnel did in fact visit the site during the bidding period and verified all existing pertinent conditions.
	C. Contractor shall verify all measurements and dimensions at the site prior to submitting a bid.

	1.7 PROJECT DRAWINGS AND SPECIFICATIONS
	A. Contractor shall carefully examine the Drawings and Specifications of all trades and report all discrepancies to the Architect in writing to obtain corrective action.  No departures from the Contract Documents will be made without prior written approval from the Architect.
	B. Questions or disputes regarding the intent or meaning of Contract Documents shall be resolved by the interpretation of the Architect.  The Architect's interpretation is final and binding.
	C. The Drawings and Specifications are not intended to define all details, finish materials, and special construction that may be required or necessary.  The Contractor shall provide all installations complete and adequate as implied by the project documents.
	D. Drawings are diagrammatic only and do not show exact routes and locations of equipment and associated wiring. The Contractor shall verify the work of all other trades and shall arrange his work to avoid conflicts.  In the event of a conflict, the Contractor shall obtain corrective action from the Architect.
	E. All work shall be considered new, unless noted otherwise.
	F. Prior to the submitting of bids, the Contractor shall familiarize himself with all conditions affecting the proposed installation of equipment by all trades that will require electrical connections and shall make provisions as to the cost thereof.  Failure to comply with the intent of this paragraph shall in no way relieve the Contractor of performing all necessary work required for final electrical connections and equipment.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. All materials and equipment for which Underwriter's Laboratories have established standards shall bear a UL label of approval.
	B. When two or more items of same material or equipment are required, they shall be of the same manufacturer.  Product manufacturer uniformity does not apply to raw materials, bulk materials, wire, conduit, fittings, sheet metal, steel bar stock, welding rods, solder, fasteners, and similar items used in work, except as otherwise indicated.
	C. Provide products that are compatible within systems and other connected items.
	D. In all cases where a device, function or item of equipment is herein referred to in the singular, such reference shall apply to as many such items as are required to complete the installation.
	E. All listed materials and equipment shown on drawings and/or specified herein, are indicative of complete and whole units and shall be furnished as such.
	F. In certain instances specific manufacturer/model/type and catalog numbers are set out herein or on the drawings for the purpose of indicating required criteria for quality, function, sound level and acceptable physical size.  Specifications, performance data, and descriptive data published by the designated manufacturer shall be taken as minimum requirements for the item to be provided.
	G. Comply with manufacturer's printed instructions and recommendations as minimum criteria for the installation of equipment.
	H. Where proprietary names are used, whether or not followed by the words "or as approved", they shall be subject to substitution only as approved by the Architect.
	I. All materials and equipment provided under this Contract shall be completely satisfactory and acceptable in operation, performance and capacity.  No approval, either verbal or written, of any drawing, descriptive data or samples of such materials, equipment and/or appurtenances, shall relieve this Contractor of his responsibility to turn over all items in perfect working order at completion of the work.
	J. All material and equipment to be furnished under this contract shall be new and shall conform to the grade, quality and standards specified herein.  Items of equipment shall be the latest standard product as advertised in printed catalogues by reputable manufacturers for the purpose intended and shall have replacement parts available.

	2.2 NAMEPLATE DATA
	A. Provide factory-installed, permanent operational data nameplate on each item of power operated equipment, indicating manufacturer, product name, model number, serial number, capacity, operating and power characteristics, labels of tested compliances, and similar essential data.

	2.3 SOIL MATERIALS
	A. Provide in accordance with Division 31 EARTHWORK Sections.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. All construction under this contract shall be completed in a neat and craftsman-like manner.  Work that, in the judgement of the Architect, is not satisfactorily installed shall be removed and replaced to the Architect's satisfaction, at the Contractor's expense.
	B. Throughout construction, all work areas and storage areas shall be kept clean.  The Contractor shall keep all items clean of dirt, rust, dust and fingermarks.
	C. The Contractor shall furnish, set, erect, and maintain all scaffolding, aerial equipment and ladders required in the installation of this Contract work.
	D. Install temporary platforms so as to be supported only by the existing steel truss framework.
	E. Painting:  Provide in accordance with Division 09 FINISHES Sections and as stated below.

	3.2 COORDINATION
	A. Sequence of Work
	B. Utility
	C. Outages and Disruptions
	D. New Work
	E. Cooperation and Coordination With Other Trades
	F. Cooperation and Coordination With Subcontractors
	G. Space Priority

	3.3 SUBSTITUTIONS
	A. Provide in accordance with Division 01 Section SUBSTITUTION PROCEDURES and as stated below.
	B. Where the contractor proposes substitute equipment, contractor to submit complete product data indicating compliance with all requirements of the documents, including performance rating, size and resistance to wear and deterioration equivalent to the specified item at least ten (10) days prior to the bid date.  In instances where substituted equipment requires additional material or work beyond that shown or required by the specified item, said additional material or work shall be the responsibility of this Contractor, regardless of the trade involved.

	3.4 EXCAVATION, BACKFILL, AND RESTORATION
	A. Provide in accordance with Division 31 EARTHWORK Sections and as follows.
	B. Conditions Affecting Excavations - the following project conditions apply:

	3.5 SUBMITTALS
	A. Provide in accordance with Division 01 Section SUBMITTAL PROCEDURES and as stated below.
	B. Submit for approval a complete Material Source of Supply and Subcontractor list for all electrical work required under this project.  Shop drawing submittals will not be reviewed until a complete Material Source of Supply and Subcontractor list is received.  Submit this listing as a part of the submittal requirement specified in Division 01.
	C. Submittal of shop drawings, product data, and samples will be accepted only when submitted by the Contractor.  Data submitted from subcontractors and material suppliers directly to the Architect will not be processed.
	D. Prepare and submit detailed shop drawings for materials, systems and equipment as listed herein, including locations and sizes of all openings in floor decks, walls and floors.
	E. The work described in any shop drawing submission shall be carefully checked for all clearances (including those required for maintenance and servicing), field conditions, maintenance of architectural conditions and proper coordination with all trades on the job.  Each submitted shop drawing shall include a certification that all related job conditions have been checked and that no conflict exists.
	F. All shop drawings shall be stamped by the Contractor, indicating approval, and space shall be provided for the Engineer's stamp and the Architect's stamp.
	G. All drawings shall be submitted sufficiently in advance of field requirements to allow ample time for checking and resubmittal as may be required.  All submittals shall be complete and contain all required and detailed information.
	H. Acceptance of any submitted data or shop drawings for material, equipment apparatus, devices, arrangement and layout shall not relieve the Contractor from responsibility of furnishing all items of proper dimensions, weight, capacities, sizes, quantity and quality as intended by the Contract.  Such acceptance shall not relieve Contractor from responsibility for errors, omissions or inadequacies of any sort on submitted data or shop drawings.
	I. Each shop drawing shall contain job title and reference to the applicable drawing and specification article, including the contractor’s drawings, specifications and verification of compatibility with the systems involved.
	J. Individual shop drawing submittals shall be provided for each specific material, system or equipment as identified herein.  Submittals provided in other than this manner will be return without review.
	K. All nameplate data shall be complete at time of equipment submittals - refer to other sections for identification requirements.
	L. For each room or area of the building containing switchboards, panelboards, transformers, and/or emergency generators, coordination drawings are required to be submitted for review and acceptance at the time of the equipment submittal.
	M. Equipment shall not be ordered or purchased until the shop drawing approval is received.
	N. Shop Drawings shall show conformance with specified electrical characteristics, or Contractor shall assume responsibility for all deviations including all additional costs involved for the deviations.
	O. The following is a list of some important material, equipment and systems that require shop drawing approval, refer to each section of this specification for additional submittal requirements:
	P. Product Options:

	3.6 QUALITY ASSURANCE AND TESTING
	A. Provide in accordance with Division 01 Section QUALITY REQUIREMENTS.
	B. Provide products that are listed and labeled by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Refer to all Division 26 specification sections for additional testing requirements.

	3.7 TEMPORARY
	A. Provide in accordance with Division 01 Section TEMPORARY FACILITIES AND CONTROLS and as stated below.
	B. The Electrical Contractor shall provide temporary electric services to the construction areas at locations acceptable to the General Contractor.  The service to be provided shall be from the existing electrical system and shall be 1 phase, 3 wire, 240/120V, 100 ampere minimum with the necessary distributing facilities.  The service shall be installed within fifteen (15) days after written request has been made to the Electrical Contractor, with copies to the Architect and Owner by any contractor requiring such service.
	C. The Electrical Contractor shall provide temporary electric services to the construction trailers at locations acceptable to the General Contractor.  The service to be provided shall be from the existing electrical system and shall be 1 phase, 3 wire, 240/120V, 100 ampere minimum with the necessary distributing facilities.  The service shall be installed within fifteen (15) days after written request has been made to the Electrical Contractor, with copies to the Architect and Owner, by any contractor requiring such service.
	D. Power consumption shall not disrupt Owner's need for continuous service.
	E. The Contractor shall provide power outlets for construction operations, branch wiring, distribution boxes.  Each individual contractor will provide flexible power cords as required.
	F. Power required for tools and operating equipment used for the installation of equipment, that exceeds the power available, shall be temporarily installed and removed by the Contractor requiring it.
	G. Provide wiring and connections for temporary heating equipment required for construction purposes and to prevent building freeze up.
	H. Distribution wiring and equipment/devices used for temporary services shall not be installed as part of the permanent building distribution system.
	I. Permanent distribution wiring and equipment/devices shall not be used for temporary services.
	J. The Contractor shall provide temporary lights and all associated wiring as required by the individual prime contractors.
	K. Contractor to remove all temporary wiring and temporary lighting.

	3.8 DELIVERY, STORAGE, AND HANDLING
	A. Provide in accordance with Division 01 Section PRODUCT REQUIREMENTS and as stated below.
	B. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
	C. Deliver products to the project properly identified with names, model numbers, types, grades, compliance labels, and other information needed for distinct identification; adequately packaged and protected to prevent damage during shipment, storage and handling.
	D. Store equipment and materials at the site, unless off-site storage is authorized in writing.  Protect stored equipment and materials from damage.
	E. Coordinate deliveries of electrical materials and equipment to minimize construction site congestion.  Limit each shipment of materials and equipment to the items and quantities needed for the smooth and efficient flow of installations.

	3.9 CUTTING AND PATCHING
	A. Provide in accordance with Division 01 Section EXECUTION.

	3.10 INSTALLATIONS
	A. Provide in accordance with Division 01 Section EXECUTION and as stated below.
	B. Verify all dimensions by field measurements.
	C. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	D. Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment to provide the maximum headroom possible.
	E. Install systems, materials, and equipment to conform with approved submittal data, including coordination drawings, to greatest extent possible.
	F. Conform to arrangements indicated by the Contract Documents, recognizing that portions of the Work are shown only in diagrammatic form.  Where coordination requirements conflict with individual system requirements, refer conflict to the Architect.
	G. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other building systems and components.
	H. Install electrical equipment to facilitate servicing, maintenance, and repair or replacement of equipment components. Connect equipment for ease of disconnecting, with minimum of interference with other installations.
	I. Install access panel or doors where units are concealed behind finished surfaces.
	J. Install systems, materials, and equipment giving right�of�way priority to systems required to be installed at a specified slope.
	K. Obtain written approval of locations of all electrical devices from the Owner and Architect prior to rough-in. The owner reserves the right to move any or all electrical devices prior to rough-in, at no additional cost.
	L. Verify final locations for rough�ins with field measurements and with the requirements of the actual equipment to be connected.
	M. Obtain approval from the Architect before drilling or cutting structural members.
	N. Holes cut into reinforced concrete beams or in concrete shall not cut reinforcing bars.  If the Contractor cuts into any reinforcing bars, stop work and notify the Architect immediately.
	O. Refer to equipment specifications in Divisions 02 through 33 for rough�in requirements for equipment furnished under other contracts.
	P. Door swings may vary from plans.  Make note of actual door swings at time of rough-in.  Do not install switches or other items behind the swing of any door.
	Q. The installation shall be subject to such revisions as may be necessary to overcome building obstructions.
	R. Provide connections to all electrically operated equipment furnished under other sections and/or divisions of this project specification.  Verify all power connections with submitted manufacturer’s written recommendations prior to installation and prior to energizing circuit.
	S. Inspect areas and conditions under which electrical connections for equipment that will be installed and notify the Architect in writing of conditions detrimental to proper completion of the work.  Do not proceed with the work until unsatisfactory conditions have been corrected in a manner acceptable to the Contractor.
	T. Verify that equipment is ready for electrical connection, wiring, and energization.
	U. Install all in-line power control, protection, and disconnection devices furnished by others that are not an integral part of the equipment. These devices shall be located in accordance with the Contractor furnishing the devices and the requirements of the NEC.
	V. Provide for proper rotation of all three phase motors.
	W. Work improperly placed because of Contractor's failure to obtain the above information shall be relocated and reinstalled as directed, without additional costs to the Contract. No charges shall be made in location of equipment without prior written approval.

	3.11 FINAL CLEANING
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES.

	3.12 WARRANTIES
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES and as stated below.
	B. Refer to individual equipment specifications for additional warranty requirements.  If a contradiction exists, the most demanding requirements shall prevail.
	C. Compile and assemble the warranties specified in Division 26 into a separated set of vinyl covered, three ring binders, tabulated and indexed for easy reference.
	D. Provide complete warranty information for each item to include date of beginning of warranty or bond; duration of warranty or bond; and names, address, and telephone numbers and procedures for filing a claim and obtaining warranty services.
	E. Submit a single warranty stating that all portions of the work are in accordance with Contract requirements.  Warrant all work against faulty and improper material and workmanship for a period of one (1) year from date of final acceptance by the Owner, except that where guarantees or warranties for longer terms are specified herein, such longer term shall apply.  Within 24 hours after notification, correct any deficiencies that occur during the warranty period at no additional cost to Owner, all to the satisfaction of the Owner and Architect.  Obtain similar warranties from subcontractors, manufacturers, suppliers and sub-trade specialists.
	F. Any material, equipment or appurtenance whose operation or performance does not comply with the requirements of the Contract Documents or that are damaged prior to acceptance will be held as defective and shall be removed and properly replaced at no additional cost to the Owner.

	3.13 MAINTENANCE MANUALS
	A. Provide in accordance with Division 01 Section OPERATION AND MAINTENANCE DATA and as stated below.
	B. Include the following information for equipment items:

	3.14 RECORD DOCUMENTS
	A. Provide in accordance with Division 01 Section PROJECT RECORD DOCUMENTS and as stated below.
	B. Indicate installed conditions for the following:

	3.15 DEMONSTRATION AND TRAINING
	A. Provide in accordance with Division 01 Section DEMONSTRATION AND TRAINING and as stated below.
	B. After the tests and adjustments have been made, approved factory-authorized system representatives and the Contractor shall fully instruct Owner in all details of operation and maintenance of equipment installed under this Contract.  Dates and times of such instructions shall be as directed by Owner, including any necessary weekend or after-hours instruction.
	C. The following is a list systems that require Demonstration and Training, refer to the individual specification sections for additional training requirements:



	260519 Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:


	PART 2 -  PRODUCTS
	2.1 COPPER BUILDING WIRE
	A. Description: Flexible, insulated, drawn copper current-carrying conductor with an overall insulation layer and jacket, rated 600 V or less.
	B. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	C. Standards:
	D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	E. Conductor Insulation:

	2.2 METAL CLAD CABLE, TYPE MC
	A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic sheath.
	B. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	C. Standards:
	D. Circuits:  Single circuit and multi-circuit with color-coded conductors as required.
	E. Conductors for branch circuits, #8AWG and smaller: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors
	F. Conductors for feeders, #6 and larger:  Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors
	G. Ground Conductor: Insulated.
	H. Conductor Insulation: Type THHN/THWN-2: Comply with UL 83.
	I. Armor: Steel, interlocked.
	J. Jacket: PVC applied over armor.

	2.3 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.  Use connectors with temperature ratings equal to or greater than those of the wires upon that are used.
	B. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set screws, designed to connect conductors specified in this Section.
	D. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.

	2.4 COLOR CODING
	A. Color Coding of Conductors - factory applied the entire length of conductors, provide the following:


	PART 3 -  EXECUTION
	3.1 DELIVERY, STORAGE AND HANDLING
	A. Each length, bundle, or reel of wire and cable delivered to job site shall bear manufacturer's name, catalog number and trademark, UL label, type letters, size, length and manufacturing date.
	B. Deliver wire and cable properly packaged in factory fabricated type containers, or wound on NEMA specified type wire and cable reels.
	C. Store wire and cable in clean dry space in original containers.  Protect products from weather, damaging fumes, construction debris, and traffic.
	D. Handle wire and cable carefully to avoid abrading, puncturing and tearing wire and cable insulation and sheathing.  Ensure that dielectric resistance integrity of wires/cables is maintained.

	3.2 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper, stranded.
	B. Feeders: Copper for feeders smaller than No. 6 AWG.
	C. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	D. Branch Circuits: Copper, stranded.

	3.3 CONDUCTOR INSULATION AND MULTI-CONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Feeders:
	B. Branch Circuits:

	3.4 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Provide wire and cable suitable for temperature, conditions and location; and install in compliance with the NEC.
	C. Minimum wire size shall be #12 AWG for all wiring, with the following exceptions:
	D. Provide dedicated neutrals for all single-phase branch circuits.
	E. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	F. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	G. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	H. Pull conductors simultaneously where more than one is being installed in same raceway.
	I. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	J. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
	K. MC cable shall be neatly trained and supported clear of ceiling tile and ceiling grid by means of metallic straps or clips.  The use of nylon tie wraps to support MC cable from the structure is prohibited.  Supports for MC cable shall be independent from supports for other systems (i.e. light fixtures, ceiling grid, mechanical systems) and the supports for the MC cable shall be directly connected to the structure.
	L. Provide adequate length of conductors within electrical enclosures and train the conductors to terminal points with no excess. Bundle multiple conductors, with conductors larger than #10 AWG cabled in individual circuits.  Make terminations so there is no bare conductor at the terminal.
	M. Conductor/cable supports for vertical runs shall be provided in top cabinet or pull box of all feeders in accordance with NEC requirements.

	3.5 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Splices:
	C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

	3.6 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."

	3.7 SLEEVE AND SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Seals for Electrical Systems".

	3.8 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Section 260544 "Sleeves and Seals for Electrical Systems".

	3.9 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform each of the following visual and electrical tests:
	C. Cables will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports to record the following:



	260526 Grounding and Bonding For Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes solid grounding of electrical systems and equipment.  It includes basic requirements for grounding for protection of life, equipment, circuits, and systems.  Grounding requirements specified in this Section may be supplemented in other sections of these Specifications.

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Certified by NETA.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	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. Comply with UL 467 for grounding and bonding materials and equipment.
	C. Materials:  Copper with 98% conductivity.

	2.2 MANUFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.3 CONDUCTORS
	A. Comply with Division 26 Section 260519 " Low Voltage Electrical Power Conductors and Cables".
	B. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction, green insulation.
	C. Bare Copper Conductors: Stranded Conductors: ASTM B 8.
	D. Copper Bonding Conductors:
	E. Grounding Bus: Pre-drilled rectangular bars of annealed copper, 24 inch long, 1/4 inch by 4 inches in cross section, with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 5000 V.

	2.4 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Welded Connectors:
	C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar or compression type, copper or copper alloy, with two wire terminals.
	D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, tin-plated or silicon bronze bolts.
	E. Cable-to-Cable Connectors: Compression type, copper or copper alloy.
	F. Bonding Strap:  Soft copper, 0.05 inch thick and 2 inches wide, except as indicated.
	G. Flexible Jumper Strap:  Flexible flat conductor, 480 strands of 30-gauge bare copper wire; 3/4" wide, 9-1/2" long.  Protect braid with copper bolt hole ends with holes sized for 3/8" diameter bolts.
	H. Water Pipe Clamps: Mechanical type, die-cast zinc alloy, two pieces with stainless steel bolts.
	I. Conduit Hubs: Mechanical type, terminal with threaded hub.

	2.5 GROUNDING ELECTRODES
	A. Ground Rods: 13-mil copper-bonded steel, 3/4 inch by 8 feet.

	2.6 ACCESSORIES
	A. Provide electrical insulating tape, heat-shrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories manufacturers for type services indicated.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Equipment Grounding
	B. Grounding and Bonding for Gas Piping:  Bond each above-ground portion of gas piping system downstream from equipment shutoff valve.
	C. Telecommunications Grounding
	D. Fence Grounding
	E. Service Grounding
	F. Overhead Line Grounding
	G. For raceways used as the ground path, terminate each conduit with a grounding bushing.  Connect grounding bushings with a bare grounding conductor to the ground bus in the housing.

	3.2 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.  Terminate insulated equipment grounding conductors with pressure�type grounding lugs.
	B. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	C. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact are galvanically compatible.
	D. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	E. Underground Grounding Conductors: Install bare copper conductor, No. 3/0 AWG, unless noted otherwise.  Bury at least 24 inches below grade.
	F. Cleaning And Adjusting:  Restore surface features at areas disturbed by excavation and reestablish original grades except as otherwise indicated.  Where sod has been removed, replace it as soon as possible after backfilling is completed.  Restore areas disturbed by trenching, storing of dirt, cable laying, and other Work to their original condition.  Include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, or mulching.  Restore disturbed paving as required.

	3.3 FIELD QUALITY CONTROL
	A. Independent Testing Organization:  Arrange and pay for the services of a qualified independent electrical testing organization to perform tests described below.
	B. Tests and Inspections:
	C. Grounding system will be considered defective if it does not pass tests and inspections.



	260529 Hangers and Supports for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch diameter holes at a maximum of 8 inches o.c. in at least one surface.
	B. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	C. 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 made of malleable iron.
	D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings that are less than those stated in NFPA 70. Minimum rod size shall be 1/4 inch in diameter.
	B. Boxes, Enclosures and Cabinets:
	C. Metal Items for Use Outdoors or in Damp Locations:  Hot-dip galvanized steel.
	D. Use vibration and shock resistant fasteners for attachments to concrete slabs.
	E. Provide vibration and shock resistant fasteners for all moving equipment where the energy of the vibration is of sufficient magnitude to produce perceptible vibration or structure transmitted noise in occupied areas.  Isolation equipment shall be selected, installed and adjusted in accordance with manufacturer's recommendations.  All equipment and material shall be installed so as to operate without objectionable noise or vibration as determined by Architect and Owner.  Should such objectionable noise or vibration be produced and transmitted to occupied portions of the building by apparatus, piping or other parts of this work, any necessary changes as approved shall be made by the Contractor.

	3.2 SUPPORT INSTALLATION
	A. Unless otherwise indicated, fasten all electrical items and their supporting hardware securely to the building structure.
	B. Coordinate with the building structural system and other electrical work, including raceway and wiring work, as necessary to interface installation of supporting devices with other work.
	C. Raceway Support Methods:
	D. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall be weight of supported components plus 200 pounds.
	E. 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:
	F. Install hangers, supports, clamps and attachments to support raceways, boxes, enclosures and cabinets properly from building structure.
	G. Install supports with spacings indicated and in compliance with NEC requirements.
	H. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.
	I. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.
	J. Do not weld conduit, pipe straps, or items other than threaded studs to steel structures.
	K. The use of clips or clip-on type supports is not acceptable.

	3.3 CONCRETE BASES
	A. Unless otherwise indicated, construction of all concrete equipment foundations required for equipment furnished under Division 26 of specifications shall be this Contractor's responsibility.  Foundations shall be sufficient size to suit equipment furnished, as approved.
	B. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	C. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place Concrete.
	D. All exposed surfaces, except those that have steel protection, shall be finished with cement mortar, troweled smooth, with chamfered corners.
	E. Anchor equipment to concrete base as follows:

	3.4 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.
	B. Touchup: Comply with requirements in Section 099113 "Exterior Painting", Section 099123 "Interior Painting" and/or Section 099600 "High-Performance Coatings for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing repair paint to comply with ASTM A 780.



	260533 Raceways and Boxes for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.
	C. Division 08 Section “OPENINGS” for Access Doors.

	1.2 SUMMARY
	A. This Section includes raceways for electrical wiring.  Types of raceways in this section include the following:

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS AND FITTINGS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Metallic Conduit:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Metal Fittings: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.  Comply with NEMA FB 1 and UL 514B.

	2.2 NONMETALLIC CONDUITS AND FITTINGS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Nonmetallic Conduit:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Nonmetallic Fittings: Listed and labeled for type of conduit, location, and use.

	2.3 SURFACE RACEWAYS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Listing and Labeling: Surface raceways shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. Manufacturer's standard enamel finish in color selected by Architect.
	D. Surface Nonmetallic Raceways: Two- or three-piece construction, complying with UL 5A, and manufactured of rigid PVC with texture and color selected by Architect from manufacturer's standard colors. Product shall comply with UL 94 V-0 requirements for self-extinguishing characteristics.
	E. Fittings and Accessories: Dividers, end caps, covers, cutouts, wiring harnesses, devices, mounting materials, and other fittings shall match and mate as required for complete system.

	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Device Boxes:
	C. Pull and Junction Boxes:
	D. Accessories:

	2.5 HANDHOLES AND BOXES FOR UNDERGROUND WIRING
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. General Requirements for Handholes and Boxes:
	C. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:

	2.6 ACCESS DOORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. General:
	C. Materials:


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Raceways:
	B. Boxes, Enclosures, and Cabinets
	C. Access Doors:

	3.2 INSTALLATION
	A. General
	B. Raceways
	C. Boxes, Enclosures and Cabinets:
	D. Surface Raceways:
	E. Installation of Underground Handholes and Boxes:
	F. Installation of Access Doors
	G. Sleeve and Sleeve Seal Installation for Electrical Penetrations

	3.3 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.


	END OF SECTION 260533

	260544 Sleeves and Seals for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.
	C. Division 07 THERMAL AND MOISTURE PROTECTION Sections.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves
	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw fastening the sleeve to the board.

	2.2 SLEEVE SEAL SYSTEMS AND FITTINGS
	A. Description:  Provide modular mechanical type seals, consisting of interlocking synthetic rubber links shaped to continuously fill annular space between pipe and sleeve, connected with bolts and pressure plates that cause rubber sealing elements to expand when tightened, providing watertight seal and electrical insulation.
	B. Material:
	C. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.3 GROUT
	A. Description: Non-shrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.4 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, non-shrinking foam.
	C. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.5 FIRESTOPPING
	A. General:
	B. Performance Requirements
	C. Penetration Firestopping Systems
	D. Fill Materials
	E. Mixing
	F. Manufacturers - subject to compliance with requirements, provide products of one of the following:


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Contractor shall provide sleeves where raceways pass through walls, floors, and ceilings.
	B. Where piping or raceways pass through waterproofed floors or walls, design of sleeves shall be such that waterproofing can be flashed into and around the sleeves.
	C. Where items pass through roofs, coordinate the installation with the roofing installer and provide an approved penetration to maintain the roof warranty.

	3.2 SLEEVE INSTALLATION
	A. Sleeves for Conduits Penetrating Above-Grade Concrete and Masonry Unit Floors and Walls
	B. Sleeves for Conduits Penetrating Gypsum Board Assemblies
	C. Roof Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	D. Aboveground, Exterior Wall Penetrations: Seal penetrations using stainless steel pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	E. Underground, Exterior Wall and Floor Penetrations: Install cast iron pipe sleeves. Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.3 SLEEVE SEAL SYSTEMS AND FITTINGS INSTALLATION
	A. Provide sleeve seal system for below-grade sleeves through exterior walls.
	B. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	C. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	D. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts against pressure plates in accordance with manufacturer’s recommended values to ensure that sealing grommets expand to make watertight seal.
	E. 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.
	F. Secure nailing flanges to concrete forms.
	G. Using grout, seal the space around outside of sleeve seal fittings.

	3.4 SEALANTS
	A. General
	B. Preparation
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	F. Tooling of Non-sag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.
	G. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.
	H. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants immediately so installations with repaired areas are indistinguishable from original work.

	3.5 FIRESTOPPING
	A. General
	B. Preparation
	C. Install penetration firestopping systems to comply with manufacturer's written installation instructions and published drawings for products and applications.
	D. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings.
	E. Install fill materials by proven techniques to produce the following results:
	F. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping system manufacturers and that do not damage materials in which openings occur.
	G. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping systems are without damage or deterioration at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, immediately cut out and remove damaged or deteriorated penetration firestopping material and install new materials to produce systems complying with specified requirements.



	260553 Identification for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Product Data for each type of product.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for electrical identification products.
	B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule: For each piece of electrical equipment and electrical system components to be an index of nomenclature for electrical equipment and system components used in identification signs and labels. Use same designations indicated on Drawings.


	PART 2 -  PRODUCTS
	2.1 ELECTRICAL IDENTIFICATION PRODUCTS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. General:  Coordinate names, abbreviations and other designations used in electrical identification work, with 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.  Comply with ANSI A13.1 pertaining to minimum sizes for letters and numbers.
	C. Cable/Conductor Identification Bands:  Provide manufacturer's standard aluminum wrap-around cable/conductor markers, of size required for proper application with stamped or embossed legend, and numbered to show circuit identification.
	D. Laminated Acrylic or Melamine Plastic Labels:
	E. Self-Adhesive Labels:
	F. Underground Line Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape.
	G. Metal Tags:


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Install identifying devices before installing acoustical ceilings and similar concealment.
	B. Verify identity of each item before installing identification products.
	C. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and maintenance manual.
	D. Apply identification devices to surfaces that require finish after completing finish work.
	E. Install signs with approved legend to facilitate proper identification, operation, and maintenance of electrical systems and connected items.

	3.2 APPLICATION AND INSTALLATION
	A. Accessible Fittings for Raceways: Using permanent marker, identify the covers of each junction and pull box with the panelboard and circuit number(s) of installed conductors.
	B. Receptacle Faceplates:  Using self-adhesive labels applied to face of plate, identify panelboard and circuit number feeding device.  Label shall be clear with black lettering.
	C. Cable/Conductor Identification Bands:  Apply cable/conductor identification bands indicating circuit number on each cable/conductor in each panelboard.
	D. Contactors: Using permanent marker, identify controlled circuits in contactors.
	E. Labels
	F. Underground Line Warning Tape:  During trench backfilling, for exterior underground power, control, signal, and communication lines, install continuous underground plastic line marker located directly above line at 6 to 8 inches below finished grade.  Where width of multiple lines installed a common trench or concrete envelope does not exceed 16 inches overall, use a single line marker. Install underground-line warning tape for direct-buried cables and cables in raceways.



	260573 Overcurrent Protective Device Coordination Study
	PART 1 � GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes provisions for electrical distribution coordination, short circuit analysis, and shock and flash hazard studies.
	B. Study shall be provided for all new equipment and elsewhere as noted on drawings.  Contractor shall provide all required information on existing upstream installations as required to complete the study.

	1.3 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.

	1.4 QUALITY ASSURANCE
	A. Qualifications:  Firm engaged in performing studies of this type for at least 5 years.

	1.5 SEQUENCE AND SCHEDULING
	A. Contractor shall submit three (3) copies of preliminary coordination and short circuit study prior to submitting distribution equipment submittals.  No submittals for switchgear, switchboards, panelboards, transformers, etc., will be approved without prior submittal of coordination and short circuit study.
	B. If preliminary study indicates issues with equipment that will be submitted, preliminary study shall be rerun using alternate equipment with ratings and settings appropriate for the system being installed.
	C. After approval of preliminary coordination study, contractor shall submit distribution equipment submittals for approval, including any necessary revisions indicated by preliminary coordination and short circuit study.
	D. Provide final bound coordination, short circuit, and shock and flash hazard study.  Provide PPE labels for all equipment being provided, and for existing equipment included in study.  Provide CD with each copy of study containing all study files and input files.


	PART 2 � PRODUCTS
	2.1 STUDIES
	A. Provide, in accordance with industry standards, the electrical studies listed in this section.
	B. All studies shall incorporate the actual equipment being provided, and actual cable lengths, conduit types, and wire sizes of feeders being installed.  Provide all field survey work necessary to obtain all required information from existing equipment that will be connected to as part of this project, in order to include existing equipment in study.  This includes, but is not limited to, nameplate information, catalog numbers, trip unit settings, and relay settings.
	C. All studies shall be performed using analysis software as manufactured by SKM Systems Analysis, Inc.

	2.2 ELECTRICAL DISTRIBUTION COORDINATION STUDY
	A. Provide a complete electrical distribution coordination study, based on the equipment being submitted.  Submit complete documentation of the coordination of all circuit breakers and fused switches.  The study shall provide recommendations for the settings of all adjustable devices (i.e. ground fault, adjustable breakers) to provide maximum coordination and selectivity.  This report shall include a composite drawing for each segment of the distribution system showing the time-current curves of all devices, with the devices set as recommended.  This shall include the complete characteristic curves for all circuit protection devices.

	2.3 SHORT CIRCUIT ANALYSIS
	A. Provide a complete short circuit analysis, based on the actual equipment and conductor lengths provided by the Contractor.  Analysis shall include all new equipment on project, and any and all existing equipment to which new equipment or feeders are being connected to.

	2.4 EQUIPMENT EVALUATION ANALYSIS
	A. Provide a complete equipment evaluation analysis, based on the actual equipment and conductor lengths provided by the Contractor.  Analysis shall include all new equipment on project, and any and all existing equipment to which new equipment or feeders are being connected to.  Provide a list of any equipment that is not rated for the available fault current at its location.

	2.5 COORINATION STUDY
	A. Provide a complete coordination study, based on the actual equipment provided by the Contractor.  Coordination study shall include all relays, adjustable trip circuit breakers, fuses, and all thermal magnetic breakers in distribution equipment down to and including enclosed circuit breakers, and branch circuit breakers in panelboards.
	B. Adjust settings and fuses to obtain the highest level of coordination while maintaining a PPE level of 2 or less at each piece of equipment.  Where level 2 PPE cannot be attained, settings shall be adjusted to obtain the lowest arc flash energy level possible.
	C. Provide color TCC curve plots for all equipment in coordination study.  TCC’s shall include device names and setting for each device on the TCC plot.
	D. Provide a list of recommended settings for use by the Contractor in programming and setting all breakers and fuses.

	2.6 SHOCK HAZARD AND FLASH HAZARD ANALYSIS
	A. Provide a complete shock hazard and flash hazard analysis, based on the actual equipment and conductor lengths provided by the Contractor.  Provide for all warning signs and classification signage on all distribution equipment as required by NFPA 70E, 2009 Edition.


	PART 3 � EXECUTION
	3.1 GENERAL
	A. Provide for adjustment and setting of all trip units and relays according to coordination study recommendations.
	B. Install all PPE labels on equipment.



	260923 Lighting Controls
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section includes a networked lighting control system comprised of the following components:
	B. The lighting control system shall meet all of the characteristics and performance requirements specified herein.
	C. The contractor shall provide, install and verify proper operation of all equipment as specified herein and as shown on applicable drawings.

	1.3 DEFINITIONS
	A. BACnet:  A networking communication protocol that complies with ASHRAE 135.
	B. BAS:  Building automation system.
	C. BMS: Building management system.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote control, signaling and power-limited circuits.
	E. RS-485:  A serial network protocol, similar to RS-232, complying with TIA-485-A.

	1.4 SUBMITTALS
	A. Submittal shall be provided including the following items.

	1.5 QUALITY ASSURANCE
	A. Product Qualifications

	1.6 WARRANTY
	A. All lighting control components shall have a five year warranty.
	B. Provide software support for two years, including software updates.  Software updates shall include operating system and new or revised licenses for use of the software.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials matching products installed, as described below, packaged with protective covering for storage, and identified with labels clearly describing contents.  Deliver replacement stock directed to Owner's storage space.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Coordinate lighting control components to form an integrated interconnection of compatible components for optimum performance of lighting control functions.
	B. Communication and low voltage power shall be delivered to each device via standard low voltage cabling as recommended by the system manufacturer.

	2.2 MANUFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.3 RELAY-BASED LIGHTING CONTROL
	A. Summary
	B. System Performance Requirements
	C. Wired Networked Devices

	2.4 WALLBOX TIMER SWITCH
	A. Solid state, programmable, with alphanumeric display or preset, multi-button configuration; complying with UL 917.

	2.5 RELAY PANELS
	A. Relay panel shall be available with 4, 8, 12 or 16 individual relays per panel, with an equal number of individual 0-10V dimming outputs.
	B. 0-10V dimming outputs shall support a minimum of 100mA sink current per output.
	C. Relay and dimming outputs shall be individually programmable to support all standard sequence of operations as defined in this specification.
	D. Panel shall be UL924 listed for control of emergency lighting circuits.
	E. Panel shall power itself from an integrated 120-277.
	F. Panel shall provide a configurable low-voltage sensor input with the following properties:
	G. Panel shall provide a contact closure input that acts as a panel override to activate the normally configured state of all relays (i.e., normally open or normally closed) in the panel. This input is intended to provide an interface to alarm systems, fire panels, or BMS system to override the panel.
	H. Panel shall supply current limited low voltage power to other networked devices connected via low voltage network cable.
	I. Panel shall be available with NEMA 1 rated enclosure with the following properties:

	2.6 EMERGENCY SHUNT RELAY
	A. Description:  Normally closed, electrically held relay, arranged for wiring in parallel with manual or automatic switching contacts; complying with UL 924.
	B. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.7 CABLING
	A. Provide all low voltage cabling as recommended by system manufacturer.  Cable color shall be orange.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Inspection:
	B. Project Conditions
	C. General

	3.2 COORDINATION
	A. Review all required installation and pre-startup procedures with the manufacturer’s representative through pre-construction meetings.
	B. Coordinate with the owner’s representative all network infrastructure requirements of the networked lighting control system.
	C. Coordinate lighting controls and digital graphics with HVAC control contractor.

	3.3 SYSTEM STARTUP
	A. Test all field-terminated low voltage control cable prior to system start-up.  Pre-terminated cables to be tested at factory.
	B. Upon completion of installation, system startup shall be performed by qualified personnel approved or certified by the manufacturer.
	C. Verify operational communication to all system devices.
	D. Program the network devices into functional control zones to meet the required sequence of operation.
	E. Initial start-up and programming is to occur on-site. Additional programming may occur on-site or remotely over the Internet as necessary.
	F. Install and program software with initial settings of adjustable values.
	G. Provide current licenses for software.

	3.4 FIELD QUALITY CONTROL
	A. Clean devices upon completion of installation.  Use methods and materials recommended by manufacturer.  Devices with dust, dirt, scratches, or fingerprints shall not be acceptable.
	B. The Contractor shall be responsible for final adjustment and testing of all devices.
	C. Manufacturer's Field Service:  Engage a factory authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	D. Perform the following tests after devices have been installed, circuits energized, and system start-up is complete:
	E. Replace or repair malfunctioning devices and components, then retest.  Repeat procedure until all units operate properly.

	3.5 DEMONSTRATION AND TRAINING
	A. Provide onsite meeting with owner, engineer, and qualified technician approved or certified by the manufacturer to verify all system programming preferences.
	B. Provide eight hours of onsite training for owner and designated personnel by qualified technician approved or certified by the manufacturer.  Personnel to be trained to adjust, operate, and maintain lighting controls and software for PC-based control systems.

	3.6 PROJECT CLOSE-OUT
	A. As-built Drawings: Document installed location of all networked devices.
	B. Provide the following additional documentation to the manufacturer’s representative:
	C. When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to four visits to site during other-than-normal occupancy hours for this purpose.
	D. Update software to latest version at Project completion. Software updates shall include operating system and new or revised licenses for use of the software.
	E. Provide owner with any hardware, software, computer interface equipment, and/or configuration tools necessary to update, adjust, or modify the system.
	F. Provide owner with updated as-built drawings and/or database file, including device/equipment addresses, locations, etc.



	262416 Panelboards
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes load centers and panelboards, overcurrent protective devices, and associated auxiliary equipment rated 600V and less for the following types:

	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground fault circuit interrupter.
	C. GFEP: Ground-fault equipment protection.
	D. ICS:  Industrial Control Systems
	E. MCOV: Maximum continuous operating voltage.
	F. RFI:  Radio frequency interference.

	1.4 SUBMITTALS
	A. Product Data - for each type of panelboard, overcurrent protective device, accessory, and component indicated, include:
	B. Shop Drawings - for each panelboard, include:
	C. Maintenance Manuals - in addition to requirements specified in Division 01 and 26, include the following:
	D. Overcurrent Protective Device Coordination Study:  Provide in accordance with Section 260573.
	E. Layout Drawings:  Prepare layout drawing for each room or area of the building containing panelboards and submit for review at the time of the equipment submittal.  Layout drawings shall be based on actual submitted equipment dimensions.  Indicate working clearances for each panelboard.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers qualified as defined in NEMA PB 2.1 and trained in electrical safety as required by NFPA 70E. Firm with at least 5 years of successful installation experience on projects utilizing panelboards similar to those required for this project.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver panelboard interiors 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.
	B. Remove loose packing and flammable materials from inside panelboards.

	1.7 COORDINATION
	A. 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, and encumbrances to workspace clearance requirements.

	1.8 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboard enclosures, buswork, overcurrent protective devices, accessories, and factory installed interconnection wiring that fail in materials or workmanship within specified warranty period.

	1.9 EXTRA MATERIALS
	A. Keys:  Furnish six spares of each type for panelboard cabinet locks.
	B. Touch�up Paint:  For surface mounted panelboards - one half�pint container.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide panelboards of the following manufacturer:

	2.2 GENERAL
	A. Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	B. Refer to Panelboard Schedules on drawings for additional panelboard requirements, including but not limited to, mains type and size, mounting, branch circuit breaker sizes and quantities, SCCR rating, options, etc.
	C. Enclosures
	D. Incoming Mains
	E. Phase, Neutral, and Ground Buses:
	F. Conductor Connectors: Suitable for use with conductor material and sizes.
	G. Panelboard Short-Circuit Current (SCCR) Rating:
	H. Provision for Future Devices:  Equip with mounting brackets, bus connections, and necessary appurtenances, for the overcurrent protective device ampere ratings indicated for future installation of devices.

	2.3 DISTRIBUTION PANELBOARDS
	A. NEMA PB 1, distribution type.
	B. Branch overcurrent protective devices shall be bolt-on circuit breakers or plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.
	C. Doors/Covers:

	2.4 IGHTING AND APPLIANCE BRANCH CIRCUIT PANELBOARDS
	A. 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/Covers:

	2.5 OVERCURRENT PROTECTIVE DEVICES
	A. Molded Case Circuit Breaker (MCCB) with interrupting capacity to meet available fault currents.

	2.6 PANELBOARD OPTIONS
	A. Integral Surge Protective Device (SPD)

	2.7 IDENTIFICATION
	A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles shall be located on the interior of the panelboard door.
	B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC rating.
	C. Circuit Directory: Computer-generated circuit directory card inside panelboard door, mounted in metal frame with transparent protective cover. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.
	D. Service Equipment Label:  Panelboards with main service disconnecting devices (maximum of 6) shall be UL labeled for use as service equipment.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual conditions with field measurements prior to ordering panelboards to verify that equipment fits in allocated space in, and comply with, minimum required clearances specified in NFPA 70.
	B. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. 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.
	B. Mounting:
	C. Maintain required workspace clearances per NEC 110.26.
	D. Install equipment grounding connections for panelboards with ground continuity to main electrical ground bus.
	E. Make grounding connections and bond neutral for services and separately derived systems to ground.
	F. Install filler plates in unused spaces.
	G. Provision for Future Circuits at Flush Panelboards:  Stub four 1�inch empty conduits from panel into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 1-inch empty conduits below floor deck (where applicable).
	H. Wiring in Panel Gutters:  Arrange conductors neatly in groups and bundle and wrap with wire ties after completion of load balancing.
	I. Install Handle Clamp(s) on circuit breaker(s) feeding fire alarm control and extender panel(s).
	J. Tighten electrical connectors and terminals, including grounding connections, in accordance with manufacturer's published torque�tightening values.  Where manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

	3.3 IDENTIFICATION
	A. Identify field installed conductors, interconnecting wiring, and components; provide warning signs as specified in Division 26 Section 260553 "Identification for Electrical Systems."
	B. Panelboard Directory
	C. Panelboard Nameplates:  Label each panelboard with engraved laminated-plastic nameplate in accordance with Nameplate Detail - Panelboards shown on the drawings.
	D. Distribution Panelboard Device Nameplates: Label each branch circuit device in Distribution Panelboards with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Inspect for defects and physical damage.
	B. Check panelboard mounting, area clearances, and fit of components.
	C. Check tightness of bolted electrical connections with calibrated torque wrench.  Refer to manufacturer's instructions for proper torque values.
	D. Test continuity of each circuit.
	E. Exercise and perform operational tests of all mechanical components and other operable devices in accordance with manufacturer's instruction manual.
	F. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	G. For circuit breakers 200 amps and larger, perform each visual inspection, mechanical inspection, and electrical test indicated in NETA ATS, Section 7.6.  Engage a qualified independent testing agency to perform specified testing and certify compliance with test parameters.

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Load Balancing - after Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes as follows:
	C. Set field adjustable switches and circuit breaker trip ranges as indicated on drawings or as specified in Section 260573 “Overcurrent Protective Device Coordination Study”.

	3.6 CLEANING
	A. Upon completion of installation, inspect interior and exterior of panelboards.  Remove paint splatters and other spots, dirt, and debris.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Repair exposed surfaces to match original finish.



	262726 Wiring Devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. The extent of wiring device work is indicated by drawings and schedules.  Wiring devices are defined as single discrete units of electrical distribution systems that are intended to carry, but not utilize, electric energy.
	B. This Section includes the following:

	1.3 DEFINITIONS
	A. AFCI: Arc-fault circuit interrupter.
	B. BAS: Building automation system.
	C. EMI: Electromagnetic interference.
	D. GFCI: Ground-fault circuit interrupter.
	E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	F. RFI: Radio-frequency interference.
	G. SPD: Surge protective device.

	1.4 SUBMITTALS
	A. Product data:  Submit manufacturer's data for each type of product specified.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	B. Comply with the following:
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	D. Devices for Owner-Furnished Equipment:
	E. Device Color:
	F. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 RECEPTACLES
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Standard Receptacles:
	C. Ground Fault Current Interrupter (GFCI) Receptacles:
	D. Weather Resistant GFCI Receptacles:
	E. Tamper-Resistant Receptacles:
	F. Tamper-Resistant GFCI Receptacles,

	2.3 TOGGLE SWITCHES
	A. Manufacturers - subject to compliance with requirements, provide wiring devices of one of the following (for each type and rating of wiring device):
	B. General:  Provide specification grade, heavy duty, 120V/277V, 20A, back and side wired, with green ground screw terminal, automatic ground clamp, fully enclosed in composition case, nylon face, and having wrap around bridge for installation strength.
	C. Switches with Pilot Light:  Provide single-pole toggle switch with lighted toggle.

	2.4 ASTRONOMICAL TIME SWITCHES
	A. Manufacturers - subject to compliance with the manufacturer's requirements and recommendations, provide products from the following:
	B. Description:

	2.5 WIRING DEVICE ACCESSORIES
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Wall plates for use in interior, dry locations:  single and combination, of types, sizes, and with ganging and cutouts as indicated. Provide .04 inch thick, Type 302 brushed stainless steel flush cover plates.
	C. Wall plates for use in interior, dry locations with surface-mounted devices in unfinished areas:  Raised galvanized steel with rounded corners.
	D. Wall plates for use in damp or wet locations:
	E. Blank cover plates shall match adjacent device plates.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	C. Conductors:
	D. Protection
	E. Device Installation:
	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

	3.2 FIELD QUALITY CONTROL
	A. Tests for Convenience Receptacles:
	B. Testing and adjusting for astronomical time switches:
	C. Correct circuit conditions, remove malfunctioning units and replace with new ones, and retest as specified above.
	D. Wiring device will be considered defective if it does not pass tests and inspections.



	262813 Fuses
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes cartridge fuses, rated 600 V and less, for use in switches, panelboards, switchboards, controllers, and motor control centers; and spare fuse cabinets.

	1.3 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:
	B. Product Data - include the following for each fuse type indicated:
	C. Ambient Temperature Adjustment Information.  If ratings of fuses have been adjusted to accommodate ambient temperatures, provide list of fuses adjusted.
	D. Maintenance Data:  For tripping devices to include in maintenance manuals specified in Division 01.
	E. Coordination Study:  Where fuses of a manufacturer other than those designated herein are selected, submit a full coordination study showing graphically that the substitute fuses coordinate selectively with both upstream and downstream components.  Prepare the study under the supervision of a registered professional engineer in accordance with ANSI/IEEE Standard 242�1986, "Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems."  Include single line diagram, coordinated time/current characteristics, fuse performance curves, and fault current calculations adequate to demonstrate satisfactory component protection and selective coordination of protective devices.
	F. Shop drawing of spare fuse cabinet showing dimensions and features including storage provision for fuse cartons.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Provide fuses from a single manufacturer.
	B. Electrical Component Standard:  Components and installation shall comply with NFPA 70 "National Electrical Code."
	C. ANSI Compliance:  Comply with applicable requirements of ANSI C97 "Low Voltage Cartridge Fuses 600 Volts or Less".
	D. UL Listing and Labeling:  Items provided under this Section shall be listed and labeled by UL.
	E. Comply with NEMA FU 1.
	F. Nationally Recognized Testing Laboratory Listing and Labeling (NRTL):  Items provided under this Section shall be NRTL listed and labeled.  The term "NRTL" shall be as defined in OSHA Regulation 1910.7.

	1.5 PROJECT CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40°F or more than 100°F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

	1.6 COORDINATION
	A. Coordinate fuse ratings with HVAC and refrigeration equipment nameplate limitations of maximum fuse size.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver spare fuses stored in locked spare fuse cabinet after cabinet has been installed.

	1.8 EXTRA MATERIALS
	A. Maintenance stock - fuses:  For types and ratings required, furnish spare fuses, amounting to one unit for every 5 installed units, but not less than one set of 3 of each kind.
	B. Provide three fuse pullers with the spare fuse cabinet.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide products by the following:

	2.2 FUSES - GENERAL
	A. General:  Provide fuses of types, classes, and current ratings as indicated.  Voltage ratings shall be consistent with the circuits on which used.

	2.3 CARTRIDGE FUSES
	A. General:  Comply with ANSI/IEEE Standard FU1, "Low Voltage Cartridge Fuses."  Provide nonrenewable cartridge type fuses.

	2.4 SPARE FUSE CABINET
	A. Cabinet:  Wall mounted, 18 gage minimum steel unit with full�length, recessed piano�hinged door with key coded cam lock and pull.
	B. Size:  Provide for orderly storage of all spare fuses of this project plus 15 percent spare capacity, minimum.
	C. Finish:  Gray baked enamel.
	D. Cabinet Door:  Bear the legend in stenciled 1�1/2 inch high letters, "SPARE FUSES."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATION OF FUSES
	A. Fusible Switches - apply the following class and types:
	B. Bolted Pressure Switches:  Class L, time delay.
	C. Service Protectors:  Class L, time delay.
	D. Fusible Switch Panelboards:  Class RK1, time delay.
	E. Combination Starters:  Class RK1, time delay.
	F. Combination Starters in Motor Control Centers:  Class RK1, time delay.
	G. Switches in Switchboards - apply the following classes and types:

	3.3 INSTALLATION
	A. Provide fuses in all fuse gaps of all equipment provided under this Contract.
	B. Install fuse so that ratings are readable without removing fuse.
	C. Fuses shall not be installed until equipment is ready to be energized.
	D. Install spare fuse cabinet wall mounted where indicated.

	3.4 FIELD QUALITY CONTROL
	A. Prior to energization of fusible devices, test devices for continuity of circuitry and for short-circuits.  Replace malfunctioning units with new units, and then demonstrate compliance with requirements.

	3.5 IDENTIFICATION
	A. Install labels indicating fuse replacement information on inside door of each fusible device.



	262816 Enclosed Switches and Circuit Breakers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes circuit and motor disconnects.
	B. Extent of circuit and motor disconnect switch work is indicated by drawings and schedules.
	C. Types of circuit and motor disconnect switches in this section include the following:
	D. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit and motor disconnect work are specified in other Division 26 sections.

	1.3 SUBMITTALS
	A. Product Data:  For each type of switch, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.
	B. Maintenance data for circuit and motor disconnects, for inclusion in Operation and Maintenance Manual specified in Division 01 and Division 26 Section 260100.
	C. Shop Drawings:  Submit shop drawings of electrical circuit and motor disconnect switches showing accurately scaled switches, their layouts, and proximity to associated equipment.
	D. Dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment.  Show tabulations of installed devices, equipment features, and ratings.  Include the following:
	E. Maintenance Data:  For enclosed switches and components to include in maintenance manuals specified in Division 01.  In addition to requirements specified in Division 01 Section "Closeout Procedures," include the following:

	1.4 QUALITY ASSURANCE
	A. Manufacturers:  Firms regularly engaged in manufacture of circuit and motor disconnect switches of types and capacities required, whose products have been in satisfactory use in similar service for not less than 3 years.
	B. Installer's Qualifications:  Firm with at least 3 years of successful installation experience with projects utilizing circuit and motor disconnect work similar to that required for this project.
	C. NEC Compliance:  Comply with NEC requirements pertaining to construction and installation of electrical circuit and motor disconnect devices.
	D. UL Compliance:  Comply with requirements of UL98, "Enclosed and Dead Front Switches".  Provide circuit and motor disconnect switches that have been UL listed and labeled.
	E. UL Compliance:  Comply with UL Standard 486A, "Wire Connectors and Soldering Lugs for Use With Copper Conductors" including, but not limited to, tightening of electrical connectors to torque values indicated. Provide electrical connection products and materials that are UL�listed and labeled.
	F. NEMA Compliance:  Comply with applicable requirements of NEMA Standards Pub No. KS 1, "Enclosed Switches" and 250, "Enclosures for Electrical Equipment (1000 volts maximum).
	G. Product Selection for Restricted Space:  Drawings indicate the location where enclosed switches are to be installed.  Verify the suitability for installation in this location, including clearances between enclosures, and adjacent surfaces and other items.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, provide circuit and motor disconnects of one of the following:

	2.2 FABRICATED SWITCHES
	A. Heavy Duty Safety Switches
	B. Fusible Switches:  Heavy duty safety switches as described above, with positive pressure type reinforced fuse clips and fuses of classes and current ratings indicated.  See Division 26 Section 262813 “Fuses” for specifications.  Where current limiting fuses are indicated, provide switches with non�interchangeable feature suitable only for current limiting type fuses.
	C. Enclosures shall meet environmental conditions of installed location.
	D. Finish shall be manufacturer’s standard gray finish unless otherwise noted on drawings.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF CIRCUIT AND MOTOR DISCONNECTS
	A. Examine elements and surfaces to receive enclosed switches for compliance with installation tolerances and other conditions affecting performance.
	B. Install circuit and motor disconnect switches as indicated, complying with manufacturer's written instructions, applicable requirements of NEC, NEMA and NECA's "Standard of Installation" and in accordance with recognized industry practices.
	C. Coordinate circuit and motor disconnect switch installation work with electrical raceway and cable work, as necessary for proper interface.
	D. Install disconnect switches for use with motor driven appliances, and motors and controllers within sight of the controller position unless otherwise indicated.
	E. Coordinate layout and installation of switches and components with other construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	F. Install power wiring.  Install wiring between switches and control, and indication devices.
	G. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

	3.2 NEUTRAL BAR
	A. When a neutral conductor is required for the load connected to a safety switch, the Contractor shall provide a copper neutral bar in the safety switch.  This copper neutral bar shall be furnished by the manufacturer of the disconnect switch and shall be designed to be installed within the particular disconnect switch installed.

	3.3 GROUNDING
	A. Install equipment grounding connections for switches with ground continuity to main electrical ground bus.
	B. Provide an equipment grounding kit with all disconnect switches.
	C. Connections shall be tightened in accordance with UL Standard 486A, "Wire Connectors and Soldering Lugs for Use with Copper Conductors".

	3.4 FIELD QUALITY CONTROL
	A. Prepare for acceptance tests as follows:
	B. Testing Agency:  The Contractor shall perform the following testing or engage a qualified independent testing agency to perform testing.
	C. Testing:  After installing enclosed switches and after electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

	3.5 CLEANING
	A. Upon completion of installation, inspect interior and exterior of enclosures.  Remove paint splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Repair exposed surfaces to match original finish.



	265100 Interior Lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings
	C. Samples

	1.5 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Fixture manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Each fixture type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among fixtures.
	C. Fixtures must meet the following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver lighting fixtures and accessories in factory fabricated containers or wrappings that properly protect fixtures from debris and physical damage.
	B. Handle lighting fixtures carefully to prevent damage, breaking, and scoring.  Do not install damaged fixtures or components; replace with new.
	C. Store lighting fixtures in clean dry place.  Protect from weather, dirt, fumes, water, construction debris, and physical damage.

	1.7 WARRANTY
	A. Manufacturer and Installer agree to repair or replace components of fixtures that fail in materials or workmanship within specified warranty period.
	B. Warranty Period: Five year(s) from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 LIGHTING FIXTURES
	A. Manufacturers
	B. General
	C. Listings
	D. Fixture Construction
	E. Light Engines

	2.2 DRIVERS
	A. Manufacturers
	B. General:
	C. Emergency Battery Driver

	2.3 EMERGENCY LIGHTING
	A. Manufacturers
	B. Exit Signs
	C. Emergency Lighting Units

	2.4 FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section 260529 “Hangers and Supports for Electrical Systems” for additional support components not specified below.
	B. Single-Stem Hangers:  ½” steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.
	C. Hook Hangers:  Integrated assembly matched to fixture and equipped with threaded attachment.  Provide with secondary safety cable connected to structure.
	D. Aircraft Cable Support:  Use cable and anchorages recommended by fixture manufacturer.
	E. Suspension Bars:  Provide Caddy Series 517, 520 or equal from fixture manufacturer.
	F. T-Bar Support Clips:  Provide Caddy Series 515 or equal from fixture manufacturer.
	G. Ceiling Support System Wires:

	2.5 FIRE RATED CEILING COVERS
	A. Where fire rated ceilings exist, provide a fire rated enclosure over the light fixture housing above the ceiling.  Fire rated enclosure shall be the Fire Rated Light Enclosure as manufactured by Tenmat.  Coordinate exact type of fire rated enclosure in field with Architect prior to purchase.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Inspection
	B. General
	C. Supports
	D. Flush-Mounted Fixtures in Grid-Type Suspended Ceilings
	E. Flush-Mounted Fixtures in Drywall Ceilings
	F. Wall-Mounted Fixtures
	G. Pendant-Mounted Fixtures
	H. Surface Mounted Fixtures

	3.2 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and supports with other construction that penetrate ceilings or are supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.
	B. Sequence lighting fixture installation with other work to reduce the possibility of damage to fixtures during remainder of construction period.

	3.3 FIELD QUALITY CONTROL
	A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.
	B. Verify normal operation of each fixture after fixtures have been installed and circuits have been energized.  Replace or repair malfunctioning fixtures and components.
	C. During warranty period, replace fixtures that show any signs of corrosion.
	D. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify normal transfer to battery power source and retransfer to normal.

	3.4 ADJUSTING AND CLEANING
	A. Remove protective wrapping on fixtures before installation of furniture, but after interior finish work, such as painting and carpeting, is completed.
	B. Clean fixtures upon completion of installation.  Use methods and materials recommended by manufacturer.  Lenses and louvers with dust, dirt, scratches, or fingerprints shall not be acceptable.

	3.5 STARTUP SERVICE
	A. Burn-in LED fixtures prior to occupancy by Owner for a minimum of 100 hours at full light output.

	3.6 GROUNDING
	A. Provide equipment grounding connections for all lighting fixtures.  Tighten connections to comply with tightening torques specified in UL Standard 486A to assure permanent and effective grounds.



	265600 Exterior Lighting
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	DIVISION 01
	DIVISION 10
	01 4000. NVH Rec. Park - Quality Requirements
	01 4500. NVH Rec. Park - Quality Control.
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-assurance and -control requirements for individual construction activities are specified in the Sections that specify those activities.  Requirements in those Sections may also cover production of standard products.


	1.2 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...

	1.3 SUBMITTALS
	A. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.4 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	E. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.5 QUALITY CONTROL
	A. Contractor’s Responsibilities: Where quality-control services are indicated as Contractor's responsibility, Contractor will engage a qualified testing agency to perform these services.
	1. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor.

	B. Provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified or not.
	C. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.


	3.2 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	DIVISION 02
	02 4120. NVH Rec. Park - Demolition...

	DIVISION 03
	03 3000. NVH Rec. Park - Cast-in-place Concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Concrete Stairs.

	B. Related Sections include the following:
	1. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	D. Welding certificates.
	E. Qualification Data:  For Installer.
	F. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates.

	G. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Curing compounds.
	6. Floor and slab treatments.
	7. Semirigid joint filler.
	8. Joint-filler strips.
	9. Repair materials.

	H. Floor surface flatness and levelness measurements to determine compliance with specified tolerances.
	I. Field quality-control reports.
	J. Minutes of preinstallation conference.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tech...

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through one source from a single manufacturer.
	E. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding Code--Reinforcing Steel."
	F. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	G. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials.  Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the fol...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete subcontractor.



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.

	1.7 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents.
	1. ACI 301
	2. ACI 117


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.


	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	D. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	E. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	F. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.


	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	B. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60, deformed bars, assembled with clips.
	C. Plain-Steel Wire:  ASTM A 82, as drawn.
	D. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel wire into flat sheets.

	2.4 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut bars true to length with ends square and free of burrs.
	B. Epoxy-Coated Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, ASTM A 775/A 775M epoxy coated.
	C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.5 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I, Type II, or Type I/II, gray.  Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class F.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar applications and service condition...
	1. Maximum Coarse-Aggregate Size:  1 inch nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.


	2.6 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260/C 260M.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

	C. Water:  ASTM C 94/C 94M and potable.

	2.7 VAPOR RETARDERS
	A. Sheet Vapor Retarder:  Polyethylene sheet ASTM D 4397, not less than 10 mils thick cross linked.

	2.8 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	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. BASF Corporation-Construction Systems
	b. Bon Tool Co.
	c. Dayton Superior.
	d. Euclid Chemical Company (The); an RPM company.
	e. Sika Corporation.
	f. W.R. Meadows, Inc.
	g. Approved equal.


	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, dissipating.
	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. BASF Corporation-Construction Systems
	b. Dayton Superior.
	c. Euclid Chemical Company (The); an RPM company.
	d. W.R. Meadows, Inc.
	e. Approved equal.



	2.9 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Epoxy Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Type A shore durometer hardness of 80 per ASTM D 2240.
	C. Elastomeric Joint Filler: ASTM C 920.

	2.10 CONCRETE MIXTURES
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash:  25 percent.
	2. Ground Granulated Blast-Furnace Slag:  50 percent.
	3. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and Silica Fume:  50 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent.

	C. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.

	D. Proportion normal-weight concrete mixture for exterior exposed elements as follows:
	1. Minimum Compressive Strength:  4000 psi at 28 days.
	2. Cement Type I/II; Minimum cementations materials: 520 lbs/cuyd.
	3. Maximum Water-Cementitious Materials Ratio: 0.45.
	4. Slump Limit:  4 inches plus or minus 1 inch.
	5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery.


	2.11 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.12 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Do not chamfer exterior corners and edges of permanently exposed concrete.
	D. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	E. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...

	3.3 VAPOR RETARDERS
	A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches and seal with manufacturer's recommended tape.


	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

	B. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	C. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.5 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover tool marks on concrete ...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch-wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before concrete ...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	E. Waterstops:  Install in construction joints and at other locations indicated, according to manufacturer's written instructions.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

	C. Cold-Weather Placement:  Comply with ACI 306.1.
	D. Hot-Weather Placement:  Comply with ACI 301.

	3.7 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces exposed to public view.

	C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated:
	1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.  Do not apply cement grout other than that created by the ru...
	2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-half parts fine sand with a 1:1 mixture of bonding admixture and water....
	3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white portland cement in amounts determined by trial patches so color of d...

	D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.8 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect before application.


	3.9 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written i...
	C. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days.
	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	a. After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer.

	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.10 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Concrete where samples do not achieve specified 28 day strength or material where same day test strengths vary by 20% is subject to more extensive field testing by core sampling performed and paid for by the contractor.
	C. Concrete with strength below the specified strength is subject to removal and replacement by the contractor at no expense to the Owner.

	3.11 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
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	DIVISION 04
	04 0513. NVH Rec. Park - Masonry Mortaring...
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to this Section, unless otherwise defined in this Section or in referenced standards.
	B. Standard Free Area:  Free area of a louver 48-inches wide by 48-inches high, identical to that provided.
	C. Maximum Standard Airflow:  Airflow at point of beginning water penetration through a louver 48-inches wide by 48-inches high, identical to that provided.
	D. Drainable-Blade Louver:  Louver designed to collect and drain water to exterior at sill by means of gutters in front edges of blades and channels in jambs and mullions.

	1.4 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide exterior metal louvers capable of withstanding the effects of loads and stresses from wind and normal thermal movement without evidencing permanent deformation of louver components including blades, frames, and supports; noise or metal fatigue caused by louver blade rattle or flutter; or permanent damage to fasteners and anchors.
	B. Air Performance, Water-Penetration, and Air Leakage Ratings:  Provide louvers complying with performance requirements indicated, as demonstrated by testing manufacturer's stock units 48-inches wide by 48-inches high.  Test units according to AMCA 500.

	1.5 SUBMITTALS
	A. Product Data:  For each type of product specified; include plans; elevations; sections; and details showing profiles, angles, and spacing of louver blades.  Show unit dimensions related to wall openings and construction; free area for each size indicated; profiles of frames at jambs, heads, and sills; and anchorage details and locations.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain louvers and vents through one source from a single manufacturer where alike in one or more respects regarding type, design, or factory applied color finish.
	B. SMACNA Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" recommendations for fabrication, construction details, and installation procedures.


	PART 2 -  PRODUCTS
	2.1 MANFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:

	2.2 EXTRUDED ALUMINUM STATIONARY WALL LOUVERS
	A. Fabrication:  Hidden Support Style.
	B. Performance Data
	C. Accessories
	D. Finishes


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and openings, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Coordinate Setting Drawings, diagrams, templates, instructions, and directions for installation of anchorages that are to be embedded in concrete or masonry construction.  Coordinate delivery of such items to Project site.

	3.3 INSTALLATION
	A. Locate and place louver units level, plumb, and at indicated alignment with adjacent work.
	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. Form closely fitted joints with exposed connections accurately located and secured.
	D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no evidence remains of corrective work.  Return items that cannot be refinished in the field to the factory, make required alterations, and refinish entire unit or provide new units.
	F. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying a heavy coating of bituminous paint on surfaces that will be in contact with concrete, masonry, or dissimilar metals.
	G. Install concealed gaskets, flashings, joint fillers, and insulation, as louver installation progresses, where weathertight louver joints are required.  Comply with Division 7 Section "Joint Sealants" for sealants applied during louver installation.

	3.4 ADJUSTING, CLEANING, AND PROTECTING
	A. Periodically clean exposed surfaces of louvers that are not protected by temporary covering to remove fingerprints and soil during construction period.  Do not let soil accumulate until final cleaning.
	B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not harmful to finishes.  Thoroughly rinse surfaces and dry.
	C. Protect louvers from damage during construction.  Use temporary protective coverings where needed and approved by louver manufacturer.  Remove protective covering at the time of Substantial Completion.
	D. Restore louvers damaged during installation and construction so no evidence remains of corrective work.  If results of restoration are unsuccessful, as determined by Architect, remove damaged units and replace with new units.
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	DIVISION 05
	05 5213. NVH Rec. Park - Pipe and Tube Railings
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Aluminum pipe and tube railings.


	1.3 REFERENCES
	A. Aluminum Association (AA)
	1. ABH-21 Aluminum Brazing Handbook
	2. ASD-1 Aluminum Standards and Data
	3. DAF-45 Designation System for Aluminum Finishes
	4. SAA-46 Standards for Anodized Architectural Aluminum

	B. American Architectural Manufacturers Association (AAMA)
	1. AAMA 605.1 Specification for High Performance Organic Coatings on Architectural Extrusions and Panels.
	2. AAMA 606.1 Voluntary Guide Specifications and Inspection Methods of Integral Color Anodic Finishes for Architectural Aluminum.
	3. AAMA 607.1 Voluntary Guide Specifications and Inspection Methods for Clear Anodic Finishes for Architectural Aluminum.
	4. AAMA 608.1 Voluntary Guide Specifications and Inspection Methods for Electrolytically Deposited Color Anodic Finishes for Architectural Aluminum.

	C. American Society for Testing and Materials (ASTM)
	1. B 209 Specification for Aluminum and Aluminum Alloy Sheet and Plate.
	2. B 210 Specification for Aluminum and Aluminum Alloy Drawn Seamless Tubes.
	3. B 211 Aluminum and Aluminum Alloy Bar, Rod and Wire
	4. B 221 Specification for Aluminum-Alloy Bars, Rods, Wires, Shapes and Tubes
	5. B 241 Specification for Aluminum and Aluminum Alloy Seamless Pipe and Seamless Extruded Tube.
	6. B 429 Specification for Aluminum-Alloy Extruded Structural Pipe and Tube.
	7. B 483 Specification for Aluminum and Aluminum-Alloy Drawn Tubes for General Purpose Applications.
	8. D 1730 Recommended Practices for Preparation of Aluminum and Aluminum Alloy Surfaces for Painting.
	9. E 894 Standard Test Methods for Anchorage of Permanent Metal Railing Systems and Rails for Buildings.
	10. E 935 Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings.
	11. E 985 Specification for Permanent Metal Railing Systems and Rails for Buildings.

	D. National Association of Architectural Metal Manufacturers (NAAMM) and National Ornamental and Miscellaneous Metals Association (NOMMA)
	1. Metal Finishes Manual


	1.4 PERFORMANCE REQUIREMENTS
	A. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	1. Aluminum: The lesser of minimum yield strength divided by 1.65 or minimum ultimate tensile strength divided by 1.95.

	B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails:
	a. Concentrated load of 200 lbf applied in any direction.

	2. Top Rails of Guards:
	a. Uniform load of 50 lbf/ ft. applied horizontally and concurrently with 100 lbf/ ft. applied vertically downward.

	3. Infill of Guards:
	a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft. (0.093 sq. m).


	C. Thermal Movements:  Provide exterior railings that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure o...
	1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

	D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Manufacturer's product lines of mechanically connected railings.
	2. Grout, anchoring cement, and paint products.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	a. Show sections and plans of stairs, dimensions and assembly of components.
	1) Railings
	2) Handrail
	3) Brackets
	4) Reinforcements
	5) Anchors
	6) Welded and bolted connections

	b. Show all field connections
	c. Provide setting diagrams for installation of anchors, location of pockets, weld plates for attachment of rails to structure, and blocking for attachment of wall rail.
	d. Specify adequate back up support for anchoring handrail bracket.
	e. Indicate all required field measurements.


	C. Samples for Initial Selection:  For products involving selection of color, texture, or design, including mechanical finishes on stainless steel.
	D. Samples for Verification:  For each type of exposed finish required.
	1. Sections of each distinctly different linear railing member, including handrails, top rails, posts, and balusters.
	2. Fittings and brackets.
	3. Assembled Sample of railing system, made from full-size components, including top rail, post, handrail, and infill.  Sample need not be full height.
	a. Show method of finishing members at intersections.


	E. Welding certificates.
	F. Qualification Data:  For testing agency.
	G. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, according to ASTM E 894 and ASTM E 935.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer.
	B. Welding:  Qualify procedures and personnel according to the following:
	1. AWS D1.2, "Structural Welding Code—Aluminum.


	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with railings by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating railings without field measurements.  Coordinate wall and other contiguous construction to ensure that act...
	2. Provide allowance for trimming and fitting at site.


	1.8 COORDINATION AND SCHEDULING
	A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concr...
	B. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by any means that do not satisfy structural performance requirements.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. 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:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Aluminum Pipe and Tube Railings:
	a. AlumaGuard Corp.
	b. ATR Technologies, Inc.
	c. Blum, Julius & Co., Inc.
	d. Braun, J. G., Company; a division of the Wagner Companies.
	e. CraneVeyor Corp.
	f. Hollaender Manufacturing Company.
	g. Moultrie Manufacturing Company.
	h. Pisor Industries, Inc.
	i. Sterling Dula Architectural Products, Inc.
	j. Superior Aluminum Products, Inc.
	k. Thompson Fabricating, LLC.
	l. Tubular Specialties Manufacturing, Inc.
	m. Tuttle Aluminum & Bronze.
	n. Wagner, R & B, Inc.; a division of the Wagner Companies.
	o. Approved Equal



	2.2 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails, unless otherwise indicated.

	2.3 ALUMINUM
	A. Aluminum, General:  Provide alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than the strength and durability properties of alloy and temper designated below for each aluminum fo...
	B. Extruded Bars:  ASTM B 221 (ASTM B 221M), Alloy 6063-T52.
	C. Extruded Structural Pipe and Round Tubing:  ASTM B 429, Alloy 6063-T6.
	1. Provide Standard Weight (Schedule 40) pipe, unless otherwise indicated.

	D. Drawn Seamless Tubing:  ASTM B 210 (ASTM B 210M), Alloy 6063-T832.
	E. Plate and Sheet:  ASTM B 209 (ASTM B 209M), Alloy 6061-T6.
	F. Die and Hand Forgings:  ASTM B 247 (ASTM B 247M), Alloy 6061-T6.
	G. Castings:  ASTM B 26/B 26M, Alloy A356.0-T6.
	H. Woven-Wire Mesh:  Intermediate-crimp, diamond pattern, 2-inch (50-mm) woven-wire mesh, made from 0.162-inch (4.1-mm) nominal diameter wire complying with ASTM B 211 (ASTM B 211M), Alloy 6061-T94.

	2.4 FASTENERS
	A. General:  Provide the following:
	1. Aluminum Railings:  Type 304 stainless-steel fasteners.

	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless otherwise indicated.
	2. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
	3. Provide square or hex socket flat-head machine screws for exposed fasteners, unless otherwise indicated.

	D. Anchors:  Provide cast-in-place chemical or [torque-controlled expansion anchors, fabricated from corrosion-resistant materials with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry a...

	2.5 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	1. For aluminum railings, provide type and alloy as recommended by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated items.

	B. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	C. Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound.
	1. Water-Resistant Product:  At exterior locations provide formulation that is resistant to erosion from water exposure without needing protection by a sealer or waterproof coating and that is recommended by manufacturer for exterior use.


	2.6 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use con...
	C. Form rail-to-end post connections and all changes in rail direction by miter elbows.
	D. Cut material square and remove burrs from all exposed edges, with no chamfer.
	E. Make exposed joints butt tight and flush.
	F. Close exposed ends of handrail by use of appropriate end cap.
	G. For posts set in concrete, furnish matching sleeves or inserts not less than 5 inches long.
	H. Locate intermediate rails equally spaced between top rail and finished floor or center line of tread.
	I. Verify dimensions on site prior to shop fabrication.

	2.7 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...
	D. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

	2.8 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that locations of concealed reinforcements have been clearly marked for Installer.  Locate reinforcements and mark locations if not already done.

	3.2 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
	3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

	C. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.
	D. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.3 RAILING CONNECTIONS
	A. Nonwelded Connections:  Use mechanical or adhesive joints for permanently connecting railing components.  Use wood blocks and padding to prevent damage to railing members and fittings.  Seal recessed holes of exposed locking screws using plastic ce...
	B. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in Part 2 "Fabrication" Article whether welding is performed in the shop or in the field.
	C. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 inches beyond joint on either side, fasten internal sleeve secur...

	3.4 ANCHORING POSTS
	A. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) larger than OD of post for installing posts in concrete.  Clean holes of loose material, insert posts, and fill annular space between post and concrete with nonshrin...
	B. Cover anchorage joint with flange of same metal as post, attached to post with set screws.
	C. Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 1/8-inch (3-mm) buildup, sloped away from post.
	D. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by conditions, connected to posts and to metal supporting members as follows:
	1. For aluminum pipe railings, attach posts using fittings designed and engineered for this purpose.


	3.5 ANCHORING RAILING ENDS
	A. Anchor railing ends to concrete and masonry with round flanges connected to railing ends and anchored to wall construction with anchors and bolts.

	3.6 ATTACHING HANDRAILS TO WALLS
	A. Attach handrails to wall with wall brackets.  Provide brackets with 1-1/2-inch (38-mm) clearance from inside face of handrail and finished wall surface.
	1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
	2. Use type of bracket with predrilled hole for exposed bolt anchorage.

	B. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.
	C. Secure wall brackets to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	2. For hollow masonry anchorage, use toggle bolts.


	3.7 ADJUSTING AND CLEANING
	A. Clean aluminum and stainless steel by washing thoroughly with clean water and soap and rinsing with clean water.

	3.8 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
	B. Restore finishes damaged during installation and construction period so no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit or provide new units.
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	DIVISION 06
	06 1000. NVH Rec. Park - Miscellaneous Carpentry...
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Prefinished interior / exterior standing and running trim (White).
	2. At Contractor’s option Simulated Wood Trim specified as exterior trim may be used on the interior if volume of material order provides greater cost efficiency.

	B. Related Sections include the following:
	1. Division 06 Section "Miscellaneous Carpentry – Sill and Ledger Framing" for wood furring, blocking, shims, and hanging strips required for installing woodwork and concealed within other construction before woodwork installation.
	2. Division 06 Section “Simulated Wood Trim” for installation of exterior trim.


	1.2 DEFINITIONS
	A. Interior finish carpentry includes wood furring, blocking, shims, and hanging strips for installing woodwork items unless concealed within other construction before woodwork installation.

	1.3 SUBMITTALS
	1. Trim Board: Pre-finish in standard white factory applied paint.

	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who fabricate products similar to those required for this Project and whose products have 5 years, record of successful in-service performance.
	B. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.  If woodwork must be stored in other than installation areas, store only in areas where environmental conditions com...

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the remainder of the construc...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that comply with requirements of AWI's quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Wood Products:  Comply with the following:
	1. Hardboard:  AHA A135.4.
	2. Provide species and grades listed for materials to be paint finished.
	a. Grade:  Comply with WWPA G-5 standard grading rules.
	b. Species:  Aspen, Douglas Fir-Larch, Douglas Fir South, Engelmann Spruce-Lodgepole, Pine, Engelmann Spruce, Hem-Fir, Idaho White Pine, Lodgepole Pine, Mountain Hemlock, Mountain Hemlock-Hem-Fir, or Ponderosa Pine-Sugar Pine, (Ponderosa Pine-Lodgepol...


	C. Style:  General: as required.
	D. Adhesive:  Liquid Nails or equal and 23 gauge headless.
	E. Corners:  Square with top rail and bottom sill extending over side trim.

	2.2 MISCELLANEOUS MATERIALS
	A. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere as required for corrosion resista...
	B. Adhesives, General:  Do not use adhesives that contain urea formaldehyde.
	C. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Wood Glues:  30 g/L.
	2. Contact Adhesive:  250 g/L.


	2.3 FABRICATION, GENERAL
	A. Interior Woodwork Grade:  Unless otherwise indicated, provide Premium-grade interior woodwork fabrication methods complying with referenced quality standard.
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	06 1000. NVH Rec. Park - Miscellaneous Carpentry...
	PART 2 -  PRODUCTS
	2.3 FABRICATION, GENERAL
	B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood moisture content in relation to ambient relative humidity during fabrication and in installation areas.
	C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius indicated for the following:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.
	B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.

	3.2 INSTALLATION
	A. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches.
	B. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, repair damaged finish at cuts.
	C. Anchor woodwork to blocking built in or directly attached to substrates.  Secure with countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails for exposed fastening, countersunk and filled ...
	D. Standing and Running Trim:  Install with minimum number of joints possible, using full-length pieces (from maximum length available) to greatest extent possible.  Do not use pieces less than 48 inches long, except where window is shorter than 48 in...
	1. Install standing and running trim with no more variation from a straight line than 1/8 inch in 96 inches.


	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled areas.
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	DIVISION 07
	07 9200.  NVH Rec. Park - Joint Sealers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes joint sealants for the following applications:
	1. Exterior joints in vertical surfaces and horizontal non-traffic surfaces.
	2. Interior joints in the following vertical surfaces and horizontal non-traffic surfaces:
	a. Perimeter joints of exterior openings.
	b. Perimeter joints between interior wall surfaces and frames of windows.
	c. Other joints as indicated.



	1.2 DEFINITIONS
	A. Agencies and the abbreviations used to reference them include the following:
	1. ASTM - American Standards for Testing Materials.
	2. FS - Federal Specification. '
	3. UL - Underwriters Laboratory.


	1.3 SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. Warranties: Special warranties specified in this Section.

	1.4 QUALITY ASSURANCE
	A. Source Limitations: Obtain each type of joint sealant through one source from a single manufacturer.
	B. Codes, Standards & Regulations: Work, including materials and installation, shall be in strict accordance with the following codes.
	1. FS TT-S-00230C: Sealing Compound; Elastomeric Type, Single Component.
	2. FS TT-S-001543A: Sealing Compound; Silicone Rubber Base.
	3. UL 263: Fire Tests of Building Construction and Materials.


	1.5 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint sealant manufacturer or are below 40 degrees F.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.6 WARRANTY
	A. Special Installer's Warranty: Installer's standard form in which Installer agrees to repair or replace elastomeric joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: Two years from date of acceptance of complete project by the authority.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer, based on testing and f...
	B. Colors of Exposed Joint Sealants: As selected by The Authority from manufacturer's full range.

	2.2 ELASTOMERIC JOINT SEALANTS
	A. Elastomeric Sealants: Comply with ASTM C920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C920 classifications for type, grade, class, and uses related to exposure and...
	B. Type: Single-component, low-modulus, neutral-cure silicone sealant for general glazing and above-grade weathersealing for joints between Masonry or Siding to Fiberglass Window Frames.
	1. Type and Grade: S (single component) and NS (non-sag).
	2. Class: 50.
	3. NST:  Non-staining technology.
	4. Uses Related to exposure: T (traffic) and NT (non-traffic)
	5. Uses Related to Joint Substrates: G, M, A, and O.
	6. Federal Specification TT-S001543 A, TT-S00230C Class A.
	7. Mold and mildew resistant.
	8. Products:  Subject to compliance with requirements, provide one of the following:
	a. Pecora Corporation; 898NST.
	b. Dow Corning 991 Silicone.
	c. GE SCS9000 SilPruf NB non-staining silicone.



	2.3 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic terpolymer latex solvent-based, thermo-plastic, solids not less than 95 percent acrylic, paintable.  Comply with performance requirements of either ASTM C-920 Type S, Class 12-1/2, Grade NS; or FS TT-S-0023C, Class B, ...
	1. Location:  Interior vertical and horizontal joints.  Do NOT use for traffic joints.
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems.
	b. Pecora Corporation, AC-20.
	c. Tremco Incorporated, Tremplex 834.



	2.4 JOINT-SEALANT BACKING
	A. General: Provide sealant backings of material and type that are non-staining, are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field exper...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type O, open-cell material and non-off-gassing as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and otherwise contribu...

	2.5 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from pre-construction joint-sealant-substrate tests and field tests.
	1. Provide primer at locations where PVC simulated wood trim is installed.

	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in a...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles r...
	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following: Metal.

	B. Joint Priming: Prime joint substrates were recommended in writing by joint-sealant manufacturer. Apply primer to comply with manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or migration ont...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between edges of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Non-sag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint configuration per Figure SA in ASTM C1193, unless otherwise indicated.




	DIVISION 08
	08 1113. NVH Rec. Park - Hollow Metal Doors and Frames
	08 7100. NVH Rec. Park - Door Hardware.
	DIVISION 09
	09 2900. NVH Rec. Park - Gypsum Board.
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:  Interior gypsum board.
	B. Related Sections include the following:
	1. Section 061053 "Miscellaneous Carpentry" for non-structural framing and suspension systems that support gypsum board panels.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 QUALITY ASSURANCE
	A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	1.4 STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against damage from weather, condensation, direct sunlight, construction traffic, and other causes.  Stack panels flat to prevent sagging.

	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install interior products until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. CertainTeed Gypsum, Inc.
	2. G-P Gypsum.
	3. Lafarge North America Inc.
	4. National Gypsum Company.
	5. USG Corporation.

	B. Abuse-Resistant Type:  ASTM C 1629/C 1629M, Level 2.  Manufactured to produce greater resistance to surface indentation, through-penetration (impact resistance), and abrasion than standard, regular-type and Type X gypsum board.
	1. Thickness:  5/8 inch (12.7 mm).
	2. Long Edges:  Tapered.


	2.2 TRIM ACCESSORIES
	A. Trim:  ASTM C 1047.
	1. Material:  Hot-dip galvanized steel sheet or rolled zinc.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	c. Expansion (Control) Joint:  One-piece, rolled zinc with V-shaped slot and removable strip covering slot opening.



	2.3 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape For Interior Gypsum Wallboard:  Paper.
	C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	2. Fill Coat:  For second coat, use setting-type, sandable topping compound.
	3. Finish Coat:  For third coat, use setting-type, sandable topping compound.
	4. Skim Coat:  For final coat of Level 5 finish, use setting-type, sandable topping compound or high-build interior coating product designed for application by airless sprayer and to be used instead of skim coat to produce Level 5 finish.


	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 inch thick.



	PART 3 -  EXECUTION
	3.1 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place.
	C. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	D. Form control and expansion joints with space between edges of adjoining gypsum panels.
	E. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch-wide joints to install sealant.

	F. Attachment to Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.

	3.2 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Abuse-Resistant Type:  Vertical surfaces, unless otherwise indicated.
	2. Type X:  Where required for fire-resistance-rated assembly.

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels vertically (parallel to framing), horizontally (perpendicular to framing), or required by fire-resistance-rated assembly, and minimize end joints.
	2. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.


	3.3 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations approved by Architect for visual effect.  Install joints on both sides above framed door openings at locations where ceiling height is greater than 8-feet.
	C. Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners, unless otherwise indicated.
	2. Bullnose Bead:  Use at outside corners where indicated.
	3. LC-Bead:  Use at exposed panel edges.
	4. L-Bead:  Use where indicated.


	3.4 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:
	1. Level 4:  At panel surfaces that will be exposed to view, unless otherwise indicated.  Including surfaces scheduled to receive ceiling to wall covering.
	a. Primer and its application to surfaces are specified in other Division 09 Sections.

	2. Level 5:  Not used unless indicated on Drawings.




	09 9100. NVH Rec. Park - Painting.
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes surface preparation and field painting of, but not limited to, the following exposed interior items and surfaces.
	1. Gypsum surfaces surrounding windows.
	2. Pre-primed surfaces.

	B. Surface preparation, priming, and finish coats specified in this Section are in addition to shop priming and surface treatment specified in other Sections.
	C. Paint exposed surfaces, except where these Specifications indicate that the surface or material is not to be painted or is to remain natural. If an item or a surface is not specifically mentioned, paint the item, or surface the same as similar adja...
	1. Painting includes field painting of exposed bare and covered pipes and ducts (including color coding), hangers, exposed steel and iron supports, and surfaces of mechanical and electrical equipment that do not have a factory-applied final finish.

	D. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.
	1. Prefinished items include the following factory-finished components:
	a. Finished mechanical and electrical equipment.
	b. Light fixtures.

	2. Finished metal surfaces include the following:
	a. Anodized aluminum.
	b. Stainless steel.
	c. Chromium plate.
	d. Copper and copper alloys.
	e. Bronze and brass.

	3. Operating parts include moving parts of operating equipment
	4. Labels: Do not paint over UL, FMG, or other code-required labels or equipment name, identification, performance rating, or nomenclature plates.


	1.2 DEFINITIONS
	A. Agencies, and the abbreviations used to reference them, include the following:
	1. ASTM - American Standards for Testing Materials.
	2. FM - Factory Mutual.
	3. SSPC - Steel Structures Painting Council.

	B. Standard coating terms defined in ASTM D 16 apply to this Section.
	1. Flat: A lusterless or matte finish with a gloss range below 15 when measured at an 85-degree meter.
	2. Eggshell: Low-sheen finish with a gloss range between 20 and 35 when measured at a 60-degree meter.
	3. Semi Gloss: Medium-sheen finish with a gloss range between 35 and 70 when measured at a 60-degree meter.
	4. Gloss: High-sheen finish with a gloss range more than 70 when measured at a 60-degree meter.


	1.3 SUBMITTALS
	A. Product Data:
	1. Material List: Indicate each material and cross-reference specific coating, finish system, and application. Identify each material by highlighting the manufacturer's catalog number and general classification.
	2. Manufacturer's Information: Manufacturer's technical information, including MSDS label analysis and instructions for handling, storing, and applying each coating material.
	3. Color chart with manufacturer’s full range of standard colors


	1.4 QUALITY ASSURANCE
	A. Applicator Qualifications: A firm or individual experienced in applying paints and coatings similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-service ...
	B. Source Limitations: Obtain block fillers and primers for each coating system from the same manufacturer as the finish coats. Products shall not contain TCLP metals and PCB's.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing manufacturer's name and label and the following information:
	1. Product name or title of material.
	2. Product description (generic classification or binder type).
	3. Manufacturer's stock number and date of manufacture.
	4. Contents by volume, for pigment and vehicle constituents.
	5. Thinning instructions.
	6. Application instructions.
	7. Color name and number.
	8. VOC content.

	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 degrees F. Maintain storage containers in a clean condition, free of foreign materials and residue. The Authority requires add...
	1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and waste daily.


	1.6 PROJECT CONDITIONS
	A. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are between 50 and 90 degrees F.
	B. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at temperatures less than 5 degrees F above the dew point; or to damp or wet surfaces.
	1. Painting may continue during inclement weather if surfaces and areas to be painted are enclosed and heated within temperature limits specified by manufacturer during application and drying periods.



	PART 2 -  PRODUCTS
	2.1 PAINT MATERIALS, GENERAL
	A. Material Compatibility: Provide block fillers, primers, and finish-coat materials that are compatible with one another and with the substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing-a...
	B. Material Quality: Provide manufacturer's best-quality paint material of the various coating types specified that are factory formulated and recommended by manufacturer for application indicated. Paint-material containers not displaying manufacturer...
	1. Proprietary Names: Use of manufacturer's proprietary product names to designate colors or materials is intended to imply that products named are required to be used to the exclusion of equivalent products of other manufacturers unless an approval r...

	C. Colors: As selected by Architect from manufacturer's full range of color chips.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for paint application. Comply with procedures specified in PDCA P4.
	1. Proceed with paint application only after unsatisfactory conditions have been corrected and surfaces receiving paint are thoroughly dry.
	2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions within a particular area.

	B. Coordination of Work: Review other Sections in which primers are provided to ensure compatibility of the total system for various substrates. On request, furnish information on characteristics of finish materials to ensure use of compatible primers.
	1. Notify the Authority about anticipated problems when using the materials specified over substrates primed by others.


	3.2 PREPARATION
	A. General: Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and similar items already installed that are not to be painted. If removal is impractical or impossible because of size or weight of the item, provide ...
	1. After completing painting operations in each space or area, reinstall items removed using workers skilled in the trades involved.

	B. Cleaning: Before applying paint or other surface treatments, clean substrates of substances that could impair bond of the various coatings. Remove oil and grease before cleaning.
	1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not fall on wet, newly painted surfaces.

	C. Surface Preparation: Clean and prepare surfaces to be painted according to manufacturers written instructions for each particular substrate condition and as specified.
	1. Provide barrier coats over incompatible primers or remove and reprime.
	2. Ferrous Metals: Clean unga1vanized ferrous-metal surfaces that have not been shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances. Use solvent or mechanical cleaning methods that comply with SSPC's recommendations.
	a. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before priming.
	b. Touch up bare areas and shop-applied prime coats that have been damaged. Wire-brush; clean with solvents recommended by paint manufacturer, and touch up with same primer as the shop coat.


	D. Material Preparation: Mix and prepare paint materials according to manufacturers written instructions.
	1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign materials and residue.
	2. Stir material before application to produce a mixture of uniform density. Stir as required during application. Do not stir surface film into material. If necessary, remove surface film and strain material before using.
	3. Use only thinners approved by paint manufacturer and only within recommended limits.

	E. Surface Preparation Schedule:

	3.3 APPLICATION
	A. General: Apply paint according to manufacturer's written instructions. Use applicators and techniques best suited for substrate and type of material being applied.
	1. Paint colors, surface treatments, and finishes are indicated in the paint schedules.
	2. Do not paint over dirt, rust, scale; grease, moisture, scuffed surfaces, or conditions detrimental to formation of a durable paint film.
	3. Provide finish coats that are compatible with primers used.
	4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, grilles, convector covers, covers for finned-tube radiation, and similar components are in place. Extend coatings in these areas, as required, to maintain syste...
	5. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
	6. Sand lightly between each succeeding enamel or varnish coat.

	B. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.
	1. The number of coats and film thickness required are the same regardless of application method. Do not apply succeeding coats until previous coat has cured as recommended by manufacturer. If sanding is required to produce a smooth, even surface acco...
	2. Omit primer over metal surfaces that have been shop primed and touchup painted.
	3. If undercoats, stains, or other conditions show through final coat of paint, apply additional coats until paint film is of uniform finish, color, and appearance. Give special attention to ensure that edges, comers, crevices, welds, and exposed fast...
	4. Allow sufficient time between successive coats to permit proper drying. Do not recoat surfaces until paint has dried to where it feels firm, and does not deform or feel sticky under moderate thumb pressure, and until application of another coat of ...

	C. Application Procedures: Apply paints and coatings by brush, roller, spray, or other applicators according to manufacturer's written instructions.
	D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's recommended spreading rate to achieve dry film thickness indicated. Provide total dry film thickness of the entire system as recommended by manufacturer.
	E. Electrical items to be painted include, but are not limited to, the following:
	1. Panelboards.
	2. Electrical equipment that is indicated to have a factory-primed finish for field painting.

	F. Prime Coats: Before applying finish coats, apply a prime coat, as recommended by manufacturer, to material that is required to be painted or finished and that has not been prime coated by others. Recoat primed and sealed surfaces where evidence of ...
	G. Pigmented (Opaque) Finishes: Completely cover surfaces as necessary to provide a smooth, opaque surface of uniform (mish, color, appearance, and coverage. Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imp...
	H. Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, or repaint work not complying with requirements.

	3.4 PAINTING & COATING SYSTEMS
	A. General: Work with Painting Schedule for number of coats.

	3.5 CLEANING
	A. Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials from Project site.

	3.6 PROTECTION
	A. Protect work of other trades, whether being painted or not, against damage from painting. Correct damage by cleaning, repairing or replacing, and repainting, as approved by The Authority.
	B. Provide "Wet Paint" signs to protect newly painted finishes. After completing painting operations, remove temporary protective wrappings provided by others to protect their work.
	1. After work of other trades is complete, touch up and restore damaged or defaced painted surfaces. Comply with procedures specified in PDCA Pl.




	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	C. Samples:

	1.5 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Fixture manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Each fixture type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among fixtures.
	C. Fixtures must meet the following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver lighting fixtures and accessories in factory fabricated containers or wrappings that properly protect fixtures from debris and physical damage.
	B. Handle lighting fixtures carefully to prevent damage, breaking, and scoring.  Do not install damaged fixtures or components; replace with new.
	C. Store lighting fixtures in clean dry place.  Protect from weather, dirt, fumes, water, construction debris, and physical damage.
	D. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.
	E. Support poles to prevent distortion and arrange to provide free air circulation.
	F. Retain factory applied pole wrappings on poles until right before pole installation.

	1.7 WARRANTY
	A. Manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within specified warranty period.  Warranty shall include repair or replacement of products that fail in materials or workmanship, that corrode, fade, stain, perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty period.  Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or unauthorized repairs or alterations from warranty coverage.
	B. Warranty Period: Five year(s) from date of Substantial Completion.



	DIVISION 10
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	10 2813. NVH Rec. Park - Toilet Accessories
	PART 2 -  PRODUCTS
	2.1 LIGHTING FIXTURES
	A. Manufacturers
	B. General
	C. Listings
	D. Fixture Construction
	E. Light Engines

	2.2 DRIVERS
	A. Manufacturers
	B. General
	C. Emergency Battery Driver

	2.3 FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section 260529 “Hangers and Supports for Electrical Systems” for additional support components not specified below.
	B. Comply with luminaire manufacturers' mounting requirements.
	C. Use stainless steel fasteners and mounting bolts unless otherwise indicated.

	2.4 POLES
	A. Pole Construction:
	B. Mounting Components:
	C. Pole Accessories



	DIVISION 12
	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Inspection
	B. General
	C. Supports
	D. Flush Mounted Fixtures in Drywall Ceilings
	E. Wall Mounted Fixtures
	F. Surface Mounted Fixtures
	G. Poles

	3.2 COORDINATION
	A. Sequence lighting fixture installation with other work to reduce the possibility of damage to fixtures during remainder of construction period.
	B. Coordinate exact location of all light fixtures with architect, civil engineer, and site contractor prior to installation.  Fixture locations shall be installed relative to other site features installed by site contractor and should not be scaled off of drawings.

	3.3 FIELD QUALITY CONTROL
	A. Inspect each installed fixture and pole for damage or corrosion.  Replace damaged fixtures, poles, and components.
	B. Verify normal operation of each fixture after fixtures have been installed and circuits have been energized.  Replace or repair malfunctioning fixtures and components.
	C. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify normal transfer to battery power source and retransfer to normal.
	D. Verify operation of photoelectric controls.

	3.4 ADJUSTING AND CLEANING
	A. Remove protective wrapping on fixtures.
	B. Clean fixtures upon completion of installation.  Use methods and materials recommended by manufacturer.  Lenses and louvers with dust, dirt, scratches, or fingerprints shall not be acceptable.

	3.5 STARTUP SERVICE
	A. Burn-in LED fixtures prior to occupancy by Owner for a minimum of 100 hours at full light output.

	3.6 GROUNDING
	A. Provide equipment grounding connections for all lighting fixtures.  Tighten connections to comply with tightening torques specified in UL Standard 486A to assure permanent and effective grounds.
	B. Ground metal poles and support structures according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."



	12 9300. NVH Rec. Park - Site Furnishings
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following site and street furnishings:
	1. Benches
	2. Trash Receptacles
	3. Tables
	4. Sun Shades

	B. Products furnished, but not installed under this Section, include pipe sleeves or anchor bolts to be cast in concrete footings.

	1.3 SUBMITTALS
	A. Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.
	B. Product data:
	1. Manufacturer’s standard product literature.
	2. Shop drawings.
	3. Installation instructions.
	4. Maintenance instructions.

	C. Submit powdercoat finish samples for approval.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	1. Minimum 15 years experience in the manufacture of site seating.
	2. Forest Stewardship Council (“FSC”) Certified Supplier. Provide manufacturer’s FSC certification number.
	3. Provide reference list of at least ten major transportation authorities, municipalities, universities, or
	4. other high-use public environments currently using site seating fabricated by the manufacturer.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Handle products in accordance with manufacturer’s instructions.
	B. Store products in manufacturer’s original packaging until ready for installation.
	C. Protect products from impacts and abrasion during storage.

	1.6 WARRANTY
	A. Provide manufacturer’s standard warranty:
	1. Warranty terms: three years from date of invoice against defects in materials and workmanship.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Provide the following site furnishings on the products named:
	Manufacturer: Landscape Forms; 7800 E. Mighigan Avenue Kalamazoo, MI 49048 phone: 800-430-6209
	email: comments@landscapeforms.com
	website: www.landscapeforms.com
	1. Approved Equal

	B. Benches
	1. Model: Stay
	2. Style: Length 68-1/2”
	a. Backed

	3. Mounting
	a. Embedded

	4. Divider Option:
	a. No divider

	5. Arm Option:
	a. End Arms

	6. Color:
	a. Flambe Orange


	C. Trash Receptacles
	1. Model: Pitch
	2. Style:
	a. Side Opening litter receptacle
	1) Height: 34 inches
	2) Top: 25 inches square
	3) Base: 17-1/2 inches square
	4) Capacity: 28 gallon
	5) Opening: Two 5 inch x 13 inch rectangular openings in the aluminum side panels


	3. Mounting:
	a. Free standing

	4. Liner color:
	a. Black

	5. Arm Option:
	a. End Arms

	6. Color:
	a. Flambe Orange

	7. Installation:
	a. Freestanding: levelers included.


	D. Tables:
	1. Model: Mingle
	2. Style: Perforated metal seats
	a. Backed

	3. Number of seats:
	a. 4
	b. 5, spaced to allow 1 open seat for wheelchair access
	c. 6

	4. Tabletop:
	a. Style:
	1) Catena

	b. Size:
	1) Diameter: 42 inches

	c. Umbrella Hole: 2” dia hole, with grommet installed for use with 1-1/2” dia pole.  Stainless steel hardware for securing the umbrella to the table is included.

	5. Mounting
	a. Freestanding with glides

	6. Color
	a. Flambe Orange


	E. Umbrella
	1. Model: Shade
	2. Mounting:
	a. Table Mount

	3. Number of seats
	a. Flambe Orange




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that substrates are stable and capable of supporting the weight of items covered under this section.
	B. Verify that substrates have been adequately prepared to securely anchor those items that will be surface mounted.

	3.2 INSTALLATION
	A. Install according to the manufacturer’s installation instructions. Stainless steel mounting hardware sold separately
	B. Install in conformance to applicable ADA guidelines and End User’s established Accessibility policies.
	END OF SECTION 12 9300
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section and other sections of Division 22.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	G. The following are industry abbreviations for rubber materials:
	H. The term "as indicated" means as shown on drawings by notes, graphics or schedules, or written into other portions of contract documents.  Terms such as "shown", "noted", "scheduled" and "specified" have same meaning as "indicated", and are used to assist the reader in locating particular information.
	I. It is the intention of these Contract Documents to call for finished work, tested and ready for operation.
	J. References made to Plumbing Contractor throughout Division 22 is intended to refer to the contractor or subcontractor who will furnish and install Plumbing materials and equipment.

	1.4 QUALIFICATIONS FOR BIDDERS
	A. The Plumbing Contractor shall be experienced in work similar to that indicated for this Project and shall have a record of successful in-service performance.
	B. Upon request, the Plumbing Contractor shall provide a listing of similar jobs with references.
	C. Before submitting bid, the Plumbing Contractor shall visit the site and examine existing conditions on which his work is in any way dependent.  The Plumbing Contractor shall immediately report to the Architect any condition which might prevent him from installing his equipment in the manner intended.

	1.5 BID SUBMISSION REQUIREMENTS
	A. The Plumbing Contractor shall submit his bid, including the Base Bid and all Alternate Bids, in accordance with the General Provisions of the Contract, including General, Supplementary and Special Conditions.
	B. Only one manufacturer shall be listed for each equipment item.

	1.6 LAWS, CODES, AND REGULATIONS
	A. All work shall be installed in accordance with accepted trade standards or practices.  Accepted trade standards or practices shall be documented and shall be based on sound engineering design principles.  Accepted trade standards or practices must include a statement indicating that the specific application in question is included within its scope.  Accepted trade standards and practices must be documented through an engineering society or trade organization.
	B. Failure to follow laws, codes, public regulations and accepted trade standards or practices will result in rejection of the work.  All rejected work shall be removed and replaced at no additional cost to the Owner.
	C. Nothing contained in these Specifications or shown on the Drawings shall be construed to be in conflict with state or local codes, ordinances or regulations governing the installation of the work specified herein.  Should any change in the Drawings and/or Specifications be required in order to conform to the applicable codes, ordinances, regulations or laws, the Plumbing Contractor shall notify the engineer immediately upon discovery of the violation.
	D. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in each section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.

	1.7 REGULATORY REQUIREMENTS
	A. Conform to applicable Building Codes.
	B. Plumbing:  Conform to the 2018 International Plumbing Code and the Allegheny County Health Department - Current Addition & Amendments.
	C. Energy conservation shall be provided for plumbing systems as described in the Pennsylvania Building Energy Conservation Act 222.

	1.8 PERMITS, FEES, AND NOTICES
	A. The Plumbing Contractor shall give all requisite notices, obtain and pay all deposits and fees necessary for the installation, tests connections to the utility company service lines, street openings, repairs and inspection of all work provided under this Specification.  These tests shall be conducted in the presence of the Architect.

	1.9 APPLICABLE PUBLICATIONS
	A. The publications listed in each section form a part of that Section to the extent referenced.
	B. The publication date is the publication in effect as of the bid date, except when a specific publication date is specified.
	C. Obtain copies of referenced standards direct from publication source when needed for proper performance of work, or when required for submittal by Contract Documents.

	1.10 SCOPE OF WORK
	A. The work to be performed consists of the satisfactory completion of all Plumbing work, as indicated in the Contract Documents.
	B. The work to be performed under these specifications shall include providing all labor, materials and equipment necessary to furnish and install, complete, properly and fully, all Plumbing Work as shown on drawings, herein specified and/or necessary thereto, whether or not specified herein in detail, and/or reasonably implied, and leaving the same in satisfactory operating condition.  It is the intent of these specifications that a complete and operating system shall be installed and this Contractor shall carefully examine the site, plans, and specifications, and shall include all items necessary to accomplish this purpose.

	1.11 SCHEDULING OF WORK
	A. This project consists of new construction and renovation work.  Due to the size, scope and time required to complete this work, it may be necessary to perform the work in phases in order to allow the owner to continue with their business operations with a minimum amount of disruption.
	B. The Contractor shall thoroughly review the plumbing drawings, along with the architectural drawings, for the phasing sequence and shall incorporate into his bid the impact the phasing sequence and the construction schedule has on the Plumbing work in this project.
	C. Initially, upon award of all construction contracts, work shall begin on new construction.  Early in this portion of the work, and so as to avoid or minimize disruption to the owner.

	1.12 DESCRIPTION OF SYSTEMS
	A. Without intending to limit or restrict the volume of work required by this Specification and the applicable drawings, the work generally consists of:

	1.13 EQUIPMENT FURNISHED UNDER OTHER CONTRACTS
	A. Unless otherwise specified or shown on the drawings, this Contractor shall make final plumbing connections to all equipment furnished under General and Electrical Contracts.  For HVAC equipment, this Contractor shall provide a capped water outlet within two (2) feet of the HVAC equipment, and the HVAC Contractor shall make and be responsible for the final connections.  For HVAC gas fired equipment, this Contractor shall make the final gas connections to the equipment.
	B. Unless otherwise specified or shown on drawings, the equipment furnished under the concurrent contracts will be furnished with their operating controls.  This Contractor shall provide valves on water and gas, and unless otherwise shown or specified traps on waste outlets, and shall furnish all labor and materials required to connect the equipment and make it operative.  Unless otherwise shown or specified valves on lines to equipment shall be ball valves.
	C. Equipment furnished under other contracts will be set in place by the Contractor for that equipment.  Controlling devices for this equipment will be furnished with the equipment, but were supplied detached, they shall be installed into the plumbing work piping assemblies by the Plumbing Contractor.
	D. This Contractor shall refer to the shop drawings of equipment furnished under other contracts to obtain the locations of connections and arrangements of piping assemblies to which he is required to connect.  All the required pipe, fittings, adapters, couplings and other accessories required to make the equipment operative shall be provided by this Contractor.
	E. Products furnished to the site and paid for by the Owner.

	1.14 SPACE PRIORITY
	A. Ensure equitable use of available space for materials and equipment installed above ceilings.  Allocate space in the order of priority as listed below.  Items are listed in the order of priority, with items of equal importance listed under a single priority number.
	B. Order of priority does not dictate installation sequence.  Installation sequence shall be as mutually agreed by all affected trades.
	C. Change in order of priority is permissible by mutual agreement of all affected trades.
	D. The work of a particular trade shall not infringe upon the allocated space of another trade without permission of the contractor for the affected trade.
	E. The work of a particular trade shall not obstruct access for installation, operation and maintenance of the Work, materials and equipment of another trade.
	F. This Contractor shall verify roughing-in dimensions for all fixtures and equipment prior to his roughing-in for such fixtures and equipment.

	1.15 CUTTING AND PATCHING
	A. Cutting and patching shall be in accordance with Division 1 Section “Execution”.
	B. The Plumbing Contractor shall seal all openings he has utilized in fire-rated floors, ceilings or partitions after his work has been installed.  The material used for sealing the openings shall have a fire-rating equal to or greater than the rating of the floor, ceiling or partition material.
	C. The Plumbing Contractor shall be responsible for providing all cutting, patching, and finishing of existing construction which is not specifically shown on the Architectural Drawings and which is required for the proper installation of his equipment and materials which are to be installed in the existing portion of this project.  This work shall also be provided when removing existing equipment and materials.  All cutting shall be kept to an absolute minimum consistent with the requirements of the project.
	D. Cutting, patching and finishing shall be performed by workmen skilled in this type of work.  All patching shall be done utilizing materials of the same quality and texture as the adjacent undisturbed areas.  All finishing shall match the undisturbed adjacent areas.  Painting of the final finished areas, where general construction work occurs, will be the responsibility of the General Contractor.  Painting of the final finished areas, where no general construction work occurs, shall be the responsibility of the Plumbing Contractor.  The Plumbing Contractor shall paint entire plane in which damage occurs whether the surface is a wall or a ceiling.
	E. No cutting shall be done which may affect the building structurally or architecturally without first consulting with the General Contractor and then securing the approval of the Architect.  Cutting shall be accomplished in such a manner as not to cause damage to the building or leave unsightly surfaces which cannot be concealed by plates, escutcheons or other construction.  Where such unsightly conditions are caused, the Plumbing Contractor shall be required, at his own expense, to repair the damaged areas.  Note all holes or openings in existing concrete or masonry shall be drilled, core bored or saw cut.
	F. Where present equipment or material is removed and unused openings remain in walls, floors, partitions, etc., the Plumbing Contractor shall properly patch all such openings.

	1.16 RECORD DRAWINGS
	A. Provide in accordance with Division 01 Section PROJECT RECORD DOCUMENTS and as stated below.
	B. The Plumbing Contractor shall:

	1.17 INTENT OF DRAWINGS AND SPECIFICATIONS
	A. The implied and stated intent of the drawings and specifications is to establish minimum acceptable quality standards for materials, equipment and workmanship, and to provide operable plumbing systems complete in every respect.
	B. Any apparatus, appliance, material or work not shown as standard industry practice on drawings, but mentioned in the specifications, or vice versa, shall be provided by the Plumbing Contractor without additional expense to the Owner.
	C. The drawings are diagrammatic, intending to show general arrangement and location of system components, and are not intended to be rigid in detail.
	D. Due to the small scale of the drawings, all required offsets and fittings may not be shown but shall be provided at no change in Contract price.
	E. As many of the small lines required for the complete installation are shown on the drawings as is practicable, but some may have been omitted.  The Contractor shall do all such piping that may be required or directed to effect proper connections to all apparatus, equipment, and fixtures in accordance with the manufacturer's detailed drawings and instructions.
	F. The equipment schedules shown on the drawings list the manufacturer used as the basis of design in the preparation of the Bid Drawings.  The equipment specifications list that manufacturer as well as other manufacturers the Engineer, Architect and/or Owner find acceptable from a performance and product quality standpoint.  Listing these other manufacturers in no way implies that the Engineer or Architect has exhaustively researched the products available by these manufacturers to determine whether they have a positive or negative monetary impact on the design shown on the Bid Drawings.  In addition, listing these other manufacturers in no way implies that the Engineer or Architect has exhaustively researched the products available by these manufacturers to determine whether the dimensions of these products will have a negative impact on the space allotted for this equipment.  If the Contractor or his Subcontractors decide to use a product or manufacturer that is listed as acceptable in the specifications but is different from the product or manufacturer scheduled on the drawings, it will be the responsibility of the Contractor or his Subcontractors to fully explore the product to ensure that it can be installed in the space allotted and shall pay any and all costs (including additional professional design fees) associated with the use of these products or manufacturers that impact the structure, the electrical system(s), the HVAC system(s) and/or the Plumbing system(s) due to an increase in weight, electrical load, drain and vent requirements, connection sizes, etc., between the scheduled item and the equipment item used.

	1.18 SUBMITTALS
	A. Provide in accordance with Division 01 Section SUBMITTAL PROCEDURES and as stated below.
	B. Submit plans to the Pennsylvania Department of Labor and Industry (L&I) Boiler Division.  Install water heaters, fired and unfired pressure vessels in conformance with approved drawings providing all required valves, platforms, ladders, exits and clearances.  Submit approved L&I drawings to Architect before construction.
	C. Submit Product Data, shop drawings, and samples in accordance with the General Conditions and Supplementary Conditions, within 60 days of award of contract for every item of material, etc. used.
	D. Designate in the construction schedule, or in a separate coordinated schedule, the dates for submission and the dates that reviewed shop drawings, product data and samples will be needed.
	E. Shop Drawings shall be presented in a clear and thorough manner.  Details shall be identified by reference to sheet and detail, schedule or room numbers shown on Contract Drawings.
	F. The following is a list of some important material, equipment and systems that require shop drawing approval, refer to each section of this specification for additional submittal requirements:
	G. All drawings prepared by the Plumbing Contractor, for the Plumbing Contractor's use, shall be submitted for approval.  Such drawings include, but are not limited to, pipe fabrication and layout drawings, Plumbing piping and layout drawings, equipment layout drawings, coordination drawings, and drawings of miscellaneous details.
	H. Office samples shall be of sufficient size and quantity to clearly illustrate functional characteristics of the product, with integrally related parts and attachment devices, and full range of color, texture and pattern.
	I. The Plumbing Contractor shall be responsible for reviewing shop drawings, product data and samples prior to submission.  The Plumbing Contractor shall clearly mark or highlight the submittal to indicate all pertinent information such as model number, dimensions, capacities, clearances, performance characteristics, etc., and shall delete any data which is not relevant to the work.  The Plumbing Contractor shall also determine and verify field measurements, field construction criteria, catalog numbers and similar data, and conformance with specifications.
	J. The Plumbing Contractor shall coordinate each submittal with requirements of the work and of the Contract Documents.
	K. The Plumbing Contractor shall notify the Architect in writing, at time of submission, of any deviations in the submittals from requirements of the Contract Documents.
	L. The Plumbing Contractor shall begin no fabrication or work which requires submittals until return of submittals with Architect approval.
	M. The Plumbing Contractor shall make submittals promptly in accordance with approved schedule, and in such sequence as to cause no delay in the work or in the work of any other Contractor.
	N. Unless required otherwise by the General Conditions or the Supplementary Conditions, the number of submittals required shall be as follows:
	O. The Plumbing Contractor shall also include in each submittal the date of submission and the dates of any previous submissions; the project title and number; the names of the Plumbing Contractor, the supplier, and the manufacturer; identification of the product, with the specification section number; identification of revisions on resubmittals; and the Plumbing Contractor's stamp, initialed or signed, certifying to review of submittal, verification of products, field measurements and field construction criteria, and coordination of the information within the submittal with requirements of the work and of Contract Documents.
	P. For resubmission requirements, the Plumbing Contractor shall make any corrections or changes in the submittals (i.e., shop drawings, samples or product data) required by the Architect and resubmit until approved.
	Q. The Architect will review submittals with reasonable promptness and in accordance with schedule, affix stamp and initials or signature, and indicate requirements for resubmittal, or approval of submittal, and return submittals to Plumbing Contractor for distribution, or for resubmission.
	R. Submittals for equipment and pumps shall include manufacturer's published performance curves showing flow rate, pressure drop, efficiency, horsepower, NPSH required (for pumps), and operating points.
	S. As soon as practicable, and within 30 days after the date of award of contract, and prior to installation of any equipment or material a completed schedule of equipment and material proposed for installation shall be submitted to the A/E for approval.
	T. All material submitted for approval, excepting special equipment and special adaptation of regular equipment as hereinafter specified and as specifically shown on the drawings, shall be standard printed matter made available by the manufacturer to the public and in effect at the time of opening of bids and shall indicate that the material or equipment is regularly produced and recommended for the service required.  In the event any items of material or equipment contained in the schedule fail to comply with the specification requirements, such items may be rejected.
	U. In the event that the contractor fails to submit the required schedule of materials and equipment within the allowed time, the A/E will select a complete line of materials, fixtures, and equipment.  The selection made shall be final and binding, and the items shall be furnished and installed by the contractor without any change in contract price or time of completion.
	V. Product data for the following:
	W. Welding certificates.

	1.19 SUBSTITUTIONS AND PRODUCT OPTIONS
	A. Provide in accordance with Division 01 Section SUBSTITUTION PROCEDURES and as stated below.
	B. It will be the responsibility of this contractor to pay any and all costs associated with any approved substitutions which impact the structure, the electrical system(s), the plumbing system(s) and/or the Plumbing system(s) due to an increase in weight, electrical load, drain requirements, connection sizes, etc., between the approved substitution item and the equipment item scheduled and/or indicated as the basis of design.
	C. For products specified only by reference standard, select any product meeting that standard.  For products specified by naming several products or manufacturers, select any one of the products or manufacturers named, which complies with the drawings and specifications.  For products specified by naming one or more products or manufacturers and "or equal", Plumbing Contractor must submit a request as for substitutions for any product or manufacturer not specifically named.
	D. The Architect will consider written requests from the Plumbing Contractor for substitution of products by manufacturers not listed in the Specification for a period up to 10 days prior to the Bid.  Within this period, submit a separate request for each product, supported with complete data, with drawings and samples as appropriate and as required under the "submittals" paragraph in this section to include:  Comparison of the qualities of the proposed substitution with that specified; changes required in other elements of the work because of the substitution; effect on the construction schedule; cost data comparing the proposed substitution with the product specified; availability of maintenance service, and source of replacement materials.
	E. A request for a substitution constitutes a representation that the Plumbing Contractor has investigated the proposed product and determined that it is equal to or superior in all respects to that specified; can be installed within the space allotted; will provide the same warranties or bonds for the substitution as for the product specified; will coordinate the installation of an accepted substitution into the work, and make such other changes as may be required to make the work complete in all respects; waives all claims for additional costs, under his responsibility, which may subsequently become apparent.
	F. The Plumbing Contractor will compensate the Architect and Engineer on a time and material basis for their costs involved in reviewing a substitution.

	1.20 OPERATING AND MAINTENANCE DATA AND OWNER INSTRUCTION
	A. Provide in accordance with Division 01 Section OPERATION AND MAINTENANCE DATA and as stated below.
	B. The manual shall contain as a minimum: models and serial numbers for the equipment; description of the equipment/system and its components; recommended routine, preventative and emergency maintenance; start-up, operating and safety instructions; recommended frequency of inspection; oil type; belt tension adjustment; performance curves, engineering data, and tests; "trouble-shooting guide"; a spare parts list; and names, addresses and telephone numbers for the equipment installer, the maintenance contractor, and the local spare parts source.
	C. Provide complete operating and maintenance information for products specified in:

	1.21 QUALITY ASSURANCE
	A. Provide in accordance with Division 01 Section QUALITY REQUIREMENTS.
	B. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	C. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	D. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

	1.22 DELIVERY, STORAGE, HANDLING, AND PROTECTION
	A. Provide in accordance with Division 01 Section PRODUCT REQUIREMENTS and as stated below.
	B. Arrange deliveries of products in accordance with construction schedules. Coordinate to avoid conflict with work and conditions at the site.  Deliver products in undamaged condition, in manufacturer's original containers or packaging, with identifying labels intact and legible.
	C. Immediately on delivery, inspect shipments to assure compliance with requirements of Contract Documents and approved submittals, and those products are properly protected and undamaged.
	D. Provide equipment and personnel to handle products by methods to prevent soiling or damage to products or packaging.
	E. Deliver pipes and tubes with factory applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	F. Store new products in accordance with manufacturer's instructions, with seals and labels intact and legible.  Store new products or items being re-used in a manner to prevent damage due to the elements, prevent damage due to construction operations at the site, and allow for ease of inspection.
	G. Provide substantial coverings as necessary to protect installed products from damage from traffic and subsequent construction operations.  Remove when no longer needed.
	H. The Plumbing Contractor, at his own expense, shall make good to the Architect and the Owner's satisfaction any damage to his work incurred by the action of the elements or any other cause due to the neglect on the part of the Plumbing Contractor or his representatives.
	I. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.23 PROTECTION OF SERVICES AND EQUIPMENT
	A. Repair, replace and maintain in service any utilities, facilities or services (underground, aboveground, interior and/or exterior) which are damaged, broken, or otherwise rendered inoperative during the course of construction.  The method used in repairing, replacing or maintaining the services shall be approved by the Architect and/or Engineer.
	B. The Plumbing Contractor shall protect all work, materials and equipment during the construction period.  All openings must be securely covered, or otherwise protected, in order to prevent injury due to dropped tools, materials or dirt.

	1.24 SPECIAL CONDITIONS RELATED TO PLUMBING WORK
	A. During the course of construction, cap or otherwise seal off, in an approved manner, those portions of the piping system in which work is not being performed, in order to prevent the entry of dirt or dust.
	B. The Plumbing Contractor shall coordinate all utility shut-downs with the Owner.
	C. Install equipment along with control devices and all replaceable fittings with sufficient clearance for operation and maintenance functions.
	D. Do not install piping in transformer vaults or electrical equipment rooms.  In accordance with the National Electric Code Article 110-34f, do not install piping adjacent to or above any surface of electrical controls, panels, switches, terminals, boxes or similar electrical equipment.  Drip-pan protection shall not be permitted, except where detailed.
	E. Exposed piping shall be run so as to allow maximum headroom consistent with proper pitch.  Piping shall not interfere with any light, opening, door, window or equipment.  Headroom in front of openings, doors and windows shall not be less than the top of the opening.  Minimum clearance of 1 inch shall be maintained around all piping, valves and fittings.
	F. Outside, underground piping shall have a minimum of 36 inches of earth cover, except provide greater coverage to equal locally recorded frost penetrations.
	G. Lay out the work and establish all heights and grades required for installation.
	H. All material and equipment to be furnished under this contract shall be new and shall conform to the grade, quality and standards specified herein.  Items of equipment shall be the latest standard product as advertised in printed catalogues by reputable manufacturers for the purpose intended and shall have replacement parts available.
	I. Equipment shall be installed in strict accordance with the manufacturer's instructions for type and capacity of each piece of equipment.  The Plumbing Contractor shall obtain these instructions from the manufacturer and such instructions shall be considered a part of these specifications.  Type, capacity, and application of equipment shall be suitable and capable of satisfactory operation for the purpose intended in the plumbing system.
	J. Equipment and materials of the same general type shall be of the same make throughout the work to provide uniform appearance, operation, and maintenance.
	K. It shall be the responsibility of the Contractor to ensure that the items to be furnished fit the space available.  He shall make necessary field measurements to ascertain space requirements, including those for connection, and shall furnish and install such sizes and shapes of equipment that the final installation shall suit the true intent and meaning of the drawings and specifications.
	L. Where equipment requiring different arrangement or connections from those shown is approved, it shall be the responsibility of the Contractor to install that equipment to operate properly and in harmony with the intent of drawings and specifications.  When directed by the Architect, the Contractor shall submit drawings showing the proposed installation.  If the proposed installation is approved, the Contractor shall make all incidental changes in piping, ductwork, supports, insulation, wiring, heaters, panelboards, etc.  He shall provide any additional motors, controllers, valves, fittings, and other additional equipment for the proper operation of the system resulting from the selection of that equipment, including all required changes in affected trades.  The Contractor shall be responsible for the proper location of roughing-in and in connections by other trades.  All changes shall be made at no increase in the Contract Amount or additional cost to the other trades.
	M. Unless otherwise noted on the drawings or in the specifications, concrete pads and bases for heaters, tanks, and other equipment shall be furnished and installed by the Contractor furnishing the equipment requiring such pad or base.  The Contractor shall establish sizes and locations of the various concrete bases required and shall provide all necessary anchor bolts, together with the templates for holding these bolts in position.  Anchor bolts shall be placed in steel pipe sleeves to allow for adjustment, with suitable plate at bottom end of sleeve to hold the bolt.  Each concrete base shall be not less than 4" high, which shall project 3" on all sides beyond the equipment.  Special vibration isolation foundations that are required are specified with the equipment supported.
	N. The Contractor shall support, plumb, rigid and true to line, all work and equipment furnished under each section.  The Contractor shall study thoroughly all general, structural, mechanical, and electrical drawings, shop drawings, and catalog data to determine how equipment, fixtures, piping, conduit, ductwork, etc. are to be supported, mounted, or suspended and shall provide extra steel bolts, inserts, pipe standards, brackets and accessories for proper support, whether or not shown on the drawings. When directed, the Contractor shall submit prints showing supports for approval.
	O. Provide safety guards for all pulleys, belt-drives and rotating equipment.  Safety requirements of the Pennsylvania Department of Labor and Industry and OSHA shall be met.

	1.25 COORDINATION
	A. Sequence of Work
	B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for plumbing installations.
	C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	D. Coordinate requirements for access panels and doors for plumbing items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."
	E. This Plumbing Contractor must cooperate completely and coordinate work with the General Trade and other trades providing equipment under this division and other divisions of the specifications.
	F. Interference drawings shall be prepared as a combined effort of all trades.  Each trade shall proceed with their own set of drawings on electronic backgrounds in AutoCAD Format prepared by the Mechanical Contractor.  The Mechanical Contractor shall start their drawings immediately upon award of contract.  Drawings shall be at 1/4" = 1'0" scale based on sheet size and plan location and orientation as shown on the architectural drawings.  All interference drawings shall be capable of being overlaid to coordinate interferences and for printing.  All congested areas and mechanical room plans shall be drawn at 3/8" = 1'0" scale.
	G. After the Mechanical Contractor has finished, it shall forward one print along with an electronic file to the Plumbing trade that in turn will show and coordinate the plumbing work on the combined plans with the other trades.  After the Plumbing trade has finished, it shall forward one print along with an electronic file to the Electrical trade that, in turn, will show and coordinate the electrical work on the combined plans with the other trades. After the Electrical trade has finished, it shall forward one print along with an electronic file to the Plumbing trade that, in turn, will show and coordinate the electrical work on the combined plans with the other trades
	H. Interference plans and elevations shall show in detail the location of the following items which require coordination because of size and proximity to other equipment and systems.  Drawings shall show in order of installation priority within the allotted space the items prioritized in the paragraph entitled "Space Priority".
	I. Reproducible copies along with electronic file of the finished interference drawings shall be submitted to the Architect for record and approval before actual installation work begins.  Each trade shall make completed interference drawings available to their craft for installation of the work.
	J. Individual trade interference drawings may be used as shop drawings and/or as record drawings at the completion of the project.

	1.26 DEMONSTRATION AND TRAINING
	A. Provide in accordance with Division 01 Section DEMONSTRATION AND TRAINING and as stated below.
	B. After the tests and adjustments have been made, approved factory-authorized system representatives and the Contractor shall fully instruct Owner in all details of operation and maintenance of equipment installed under this Contract.  Dates and times of such instructions shall be as directed by Owner, including any necessary weekend or after-hours instruction.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.

	2.2 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory threaded pipe and pipe fittings.

	2.3 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.
	E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	H. Solvent Cements for Joining Plastic Piping:
	I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer.

	2.4 TRANSITION FITTINGS
	A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Plastic-to-Metal Transition Fittings:  CPVC and PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	C. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	D. Plastic-to-Metal Transition Unions:  MSS SP-107, CPVC and PVC four-part union.  Include brass end, solvent-cement-joint end, rubber O-ring, and union nut.
	E. Flexible Transition Couplings for Underground Non-pressure Drainage Piping:  ASTM C 1173 with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal band on each end.

	2.5 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:  Factory fabricated, union assembly, for 250-psig minimum working pressure at 180°F.
	D. Dielectric Flanges:  Factory fabricated, companion-flange assembly, for 150- or 300-psig minimum working pressure as required to suit system pressures.
	E. Dielectric Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	F. Dielectric Couplings:  Galvanized steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225°F.
	G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225°F.

	2.6 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.

	2.7 SLEEVES
	A. Galvanized Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.
	F. PVC Pipe:  ASTM D 1785, Schedule 40.
	G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for attaching to wooden forms.
	H. Sleeves for Pipes through Non-Fire Rated Walls and Floors:  Form with galvanized steel.
	I. Sleeves for Pipes through Exterior Masonry and Concrete Walls and Slabs below Grade:  Form with schedule 40 steel pipe with water stops.
	J. Sleeves for Pipes through Masonry and Concrete Walls and Slabs above Grade:  Form with Schedule 40 steel pipe.
	K. Sleeves for Pipe through Drywall and Plaster Partitions:  Form with galvanized steel.
	L. Provide Link-Seal by Thunderline Corporation for below grade piping penetrations through exterior walls and slabs.

	2.8 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome plated finish.
	C. One-Piece, Cast brass Type:  With set screw.
	D. Split-Casting, Cast brass Type:  With concealed hinge and set screw.
	E. One-Piece, Stamped steel Type:  With set screw or spring clips and chrome plated finish.
	F. Split-Plate, Stamped steel Type:  With concealed hinge, set screw or spring clips, and chrome plated finish.
	G. One-Piece, Floor plate Type:  Cast iron floor plate.
	H. Split-Casting, Floor plate Type:  Cast brass with concealed hinge and set screw.

	2.9 GROUT
	A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout.

	2.10 ACCESS PANELS
	A. Where required for access to valves, cleanouts, etc., and where new and existing items require adjustments, inspection or service, removable panels complete with frame shall be furnished and installed by this Contractor.  Access panels shall be a minimum of 10” x 10”. Panels are required for their intended service and shall be of the type, fire rating, finish, color and material required for the finish and construction into which they are installed.  Coordinate with General Contractor and Architect prior to purchasing.
	B. Access panels shall be a minimum of 18" x 18" or larger where needed to remove equipment and allow man access.  Doors shall be hinged and removable.


	PART 3 -  EXECUTION
	3.1 PLUMBING DEMOLITION
	A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective Structure Demolition" for general demolition requirements and procedures.
	B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to be removed:
	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.
	D. When demolishing existing equipment, the Plumbing Contractor shall remove all existing piping, insulation, supports, hangers, hanger rods, anchor bolts, structural steel, and concrete pads related to the work being removed.  When demolishing piping branch runouts, remove the entire branch which is accessible above lay-in ceilings or accessible during the construction period back to the main, unless otherwise noted.  When demolishing equipment and fixtures and the branch runouts are inaccessible, cap, seal, and abandon the branch runouts in an approved manner.
	E. Where demolition of work results in unsightly openings in occupied spaces or jeopardizes the integrity of a fire or smoke barrier, the opening shall be patched in accordance with Division 1.
	F. Where demolition requires the removal of a concrete equipment pad, remove the pad, cut all anchor bolts, dowel pins, and steel bases off flush with the floor so as to eliminate any tripping hazard.  Fill any openings, voids, or holes with a fine cement grout or another appropriate floor patching material.  Provide surface finish to match adjacent flooring material.

	3.2 CLEANING UP/REMOVAL OF DEBRIS
	A. This Contractor shall periodically, and at such times as directed by the Professional, remove from the premises all trash and debris caused by the performance of his work.  At the completion of the work, all parts of the plumbing installation shall by thoroughly cleaned by this Contractor.  All piping, flush valves, fixtures, trim, strainers, etc., shall be cleaned of all grease, dirt and metal cuttings.  All plumbing fixtures shall be cleaned to restore to their original condition.
	B. Any damage to the building finishes or furnishings due to the failure of this Contractor to afford proper protection during the execution of his work, shall be restored in a manner satisfactory to the Architect/Owner.

	3.3 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems.
	B. 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 Coordination Drawings.
	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 to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Water piping shall be graded in such a manner as to be completely drain the entire system and to permit air relief of hot water piping systems.
	L. Select system components with pressure rating equal to or greater than system operating pressure.
	M. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	N. Permanent sleeves are not required for holes formed by removable PE sleeves.
	O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	Q. Aboveground, Exterior Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	R. Underground, Exterior-Wall Pipe Penetrations:  Install cast iron "wall pipes" for sleeves.  Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	S. Fire Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section "Penetration Firestopping" for materials.
	T. Verify final equipment locations for roughing-in.
	U. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.
	V. Exposed piping in finished spaces shall be chrome-plated

	3.4 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. 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:
	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	I. Plastic piping solvent-cement joints; clean and dry joining surfaces.  Join pipe and fittings according to the following:
	J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139.
	K. Plastic Non-pressure Piping Gasketed Joints:  Join according to ASTM D 3212.

	3.5 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:

	3.6 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Provide in accordance with Division 01 Section EXECUTION and as stated below.
	B. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	C. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	D. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	E. Install equipment to allow right of way for piping installed at required slope.

	3.7 STARTING OF PLUMBING SYSTEMS AND EQUIPMENT
	A. Provide material and labor required to perform start�up of each respective item of equipment and system prior to beginning of test, adjust and balance procedures.  Refer to the section in Division 22 in which the system or equipment item is specified for specific start-up requirements for that system or equipment item.

	3.8 TRAPS
	A. Unless otherwise specified or shown on the drawings, all plumbing fixtures, floor drains, and equipment furnished by this or other current contracts shall be individually trapped with full bore traps. Generally, plumbing fixture traps shall be on the wall outlet type connecting to a sanitary tee drainage fitting, the vent being extended vertically and provided with offsets where shown or specified.
	B. Traps supplied with the plumbing fixtures are specified elsewhere; however, all equipment furnished under other contracts and requiring waste connections and not furnished with traps, shall be provided with traps furnished and installed by this Contractor. All unburied traps shall be cast brass of the sizes shown on the drawings, and shall, where exposed, be chrome plated and connected to the roughing with chrome plated copper tubing. Buried traps shall be cast iron.
	C. Where buried, running traps shall have one vent hub fitted with extension section of pipe to permit cleanout plug to be installed under cover plate, set flush with finished floor. All unburied P�traps shall have cleanout plug on the bottom of the bed of the trap. Buried P�traps shall not have cleanout plugs.

	3.9 FLASHING
	A. Openings in roofs for extended soil and vent pipe shall be flashed by the General Contractor.  Refer to detail on Architectural drawings.

	3.10 PAINTING
	A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections "Interior Painting" and "Exterior Painting."
	B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.11 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.

	3.12 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.
	C. Field Welding:  Comply with AWS D1.1.

	3.13 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor plumbing materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.14 GROUTING
	A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.

	3.15 MATERIALS PROHIBITED
	A. Absolutely no materials, equipment, etc., containing asbestos and/or lead shall be installed on this construction project.  No deviations will be entertained or accepted.

	3.16 FINAL CLEANING
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES.

	3.17 CERTIFICATION
	A. After a final site observation has been performed by the engineer, the contractor shall provide the Owner with a letter certifying that he did not install any asbestos-containing and/or lead containing materials on this project a result of his construction work.  In addition, the contractor shall provide the owner with a letter from each of his sub-contractors certifying the same.

	3.18 GUARANTEE OF WORK
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES and as stated below.
	B. Where applicable, furnish manufacturer's written warranty for materials and equipment.
	C. This Plumbing Contractor shall furnish a written warranty stating that all work shall be free from defects of equipment, material for workmanship for a period of one year from date of final acceptance and all defects developing during that period shall be made good without cost to the Owner.
	D. This Plumbing Contractor shall service the installation for one year from date of final acceptance.  This shall include all emergency service and adjustment, with the exception of the oiling of motors and cleaning of filters and screens.

	3.19 FINAL PLUMBING CONNECTIONS
	A. Provide rough-in and final connection of all Plumbing services needed for equipment provided by the Owner or by other trades.  Shop Drawings will be furnished by those providing the equipment.  These Drawings shall be checked by the trade responsible for rough-in and final connections before submission to the Architect for approval.  The work shall be done in accordance with the approved Shop Drawings.
	B. In general, connection and termination points are given in the Contract Documents.  Where not given or where conflicts occur, refer the question to the Architect for a binding decision.


	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following electric water coolers and drinking fountains and related components:
	B. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in this section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.

	1.3 DEFINITIONS
	A. Accessible Electric Water Coolers and Drinking Fountains:  Fixture that can be approached and used by people with disabilities.
	B. Cast Polymer:  Dense, cast filled polymer plastic.
	C. Drinking Fountain:  Fixture with nozzle for delivering stream of water for drinking.
	D. Fitting:  Device that controls flow of water into or out of fixture.
	E. Fixture:  Drinking fountain unless one is specifically indicated.

	1.4 SUBMITTALS
	A. Product Data:  For each fixture indicated.  Include rated capacities, furnished specialties, and accessories.
	B. Operation and Maintenance Data:  For fixtures to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities” and Public Law 101-336, "Americans with Disabilities Act"; for fixtures for people with disabilities.
	C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	D. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking Water Coolers" for type and style classifications.
	E. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of Refrigerants," for water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant, unless otherwise indicated.

	1.6 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS - REMOTE DRINKING FOUNTAINS
	A. Most Dependable Fountains
	B. Murdock
	C. Elkay

	2.2 DRINKING FOUNTAINS
	A. Drinking Fountain (DF-10):


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water and waste piping systems to verify actual locations of piping connections before fixture installation.  Verify that sizes and locations of piping and types of supports match those indicated.
	B. Examine walls and floors for suitable conditions where fixtures are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Use mounting frames for recessed water coolers, unless otherwise indicated.
	B. Set freestanding and pedestal drinking fountains on floor.
	C. Set remote water coolers on floor, unless otherwise indicated.
	D. Use chrome plated brass or copper tube, fittings, and valves in locations exposed to view.  Plain copper tube, fittings, and valves may be used in concealed locations.

	3.3 INSTALLATION
	A. Install fixtures level and plumb.  For fixtures indicated for children, install at height required by authorities having jurisdiction.
	B. Install water supply piping with shutoff valve on supply to each fixture to be connected to water distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be easily reached for operation.  Valves are specified in Division 22 Section 220523 "General-Duty Valves for Plumbing Piping."
	C. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system.

	3.4 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.5 ADJUSTING
	A. Adjust fixture flow regulators for proper flow and stream height.

	3.6 CLEANING
	A. After completing fixture installation, inspect unit.  Remove paint splatters and other spots, dirt, and debris.  Repair damaged finish to match original finish.
	B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.



	220519 Meters and Gauges for Plumbing Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 DEFINITIONS
	A. CR:  Chlorosulfonated polyethylene synthetic rubber.
	B. EPDM:  Ethylene-propylene-diene terpolymer rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated, include performance curves.
	B. Shop Drawings:  Schedule for thermometers and gauges indicating manufacturer's number, scale range, and location for each.
	C. Product Certificates:  For each type of thermometer and gauge, signed by product manufacturer.


	PART 2 -  PRODUCTS
	2.1 METAL CASE, LIQUID-IN-GLASS THERMOMETERS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Case:  Die-cast aluminum, 9 inches long.
	C. Tube:  Red or blue reading, mercury or organic-liquid filled, with magnifying lens.
	D. Tube Background:  Satin-faced, non-reflective aluminum with permanently etched scale markings.
	E. Window:  Glass or plastic.
	F. Connector:  Adjustable type, 360 degrees in horizontal plane, with locking device.
	G. Stem:  Copper plated steel, aluminum, or brass for thermowell installation and of length to suit installation.
	H. Accuracy:  Plus, or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.

	2.2 DIRECT MOUNTING, VAPOR ACTUATED DIAL THERMOMETERS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Case:  Liquid-filled type, cast aluminum, 4-1/2 inch diameter.
	C. Element:  Bourdon tube or other type of pressure element.
	D. Movement:  Mechanical, connecting element and pointer.
	E. Dial:  Satin-faced, non-reflective aluminum with permanently etched scale markings.
	F. Pointer:  Red or other dark-color metal.
	G. Window:  Glass or plastic.
	H. Ring:  Metal.
	I. Connector:  Adjustable type, 360 degrees in horizontal plane, with locking device.
	J. Thermal System:  Liquid- or mercury-filled bulb in copper plated steel, aluminum, or brass stem for thermowell installation and of length to suit installation.
	K. Accuracy:  Plus, or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.

	2.3 REMOTE MOUNTING, VAPOR ACTUATED DIAL THERMOMETERS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Case:  Dry type, cast aluminum, 4-1/2 inch diameter with holes for panel mounting.
	C. Element:  Bourdon tube or other type of pressure element.
	D. Movement:  Mechanical, connecting element and pointer.
	E. Dial:  Satin-faced, non-reflective aluminum with permanently etched scale markings.
	F. Pointer:  Red or other dark color metal.
	G. Window:  Glass or plastic.
	H. Ring:  Metal.
	I. Connector:  Bottom union type.
	J. Thermal System:  Liquid- or mercury-filled bulb in copper-plated steel, aluminum, or brass stem for thermowell installation and of length to suit installation.
	K. Accuracy:  Plus, or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of range.

	2.4 THERMOWELLS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Manufacturers:  Same as manufacturer of thermometer being used.
	C. Description:  Pressure-tight, socket-type metal fitting made for insertion into piping and of type, diameter, and length required to hold thermometer.

	2.5 PRESSURE GAUGES
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Direct Mounting, Dial type Pressure Gauges:  Indicating-dial type complying with ASME B40.100.
	C. Remote Mounting, Dial type Pressure Gauges:  ASME B40.100, indicating-dial type.
	D. Pressure Gauge Fittings:

	2.6 TEST PLUGS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Description:  Corrosion-resistant brass or stainless steel body with core inserts and gasketed and threaded cap, with extended stem for units to be installed in insulated piping.
	C. Minimum Pressure and Temperature Rating:  500 psig at 200°F.
	D. Core Inserts:  One or two self-sealing rubber valves.
	E. Test Kit:  Furnish one test kit containing one pressure gauge and adaptor, two thermometer(s), and carrying case.  Pressure gauge, adapter probes, and thermometer sensing elements shall be of diameter to fit test plugs and of length to project into piping.


	PART 3 -  EXECUTION
	3.1 THERMOMETER APPLICATIONS
	A. Install liquid-in-glass thermometers in the outlet of each domestic, hot water storage tank.
	B. Install liquid-filled-case-type, vapor actuated dial thermometers at suction and discharge of each pump.
	C. Provide the following temperature ranges for thermometers:

	3.2 GAUGE APPLICATIONS
	A. Install dry case type pressure gauges for discharge of each pressure-reducing valve.
	B. Install dry case type pressure gauges at suction and discharge of each pump.

	3.3 INSTALLATIONS
	A. Install direct mounting thermometers and adjust vertical and tilted positions.
	B. Install remote mounting dial thermometers on panel, with tubing connecting panel and thermometer bulb supported to prevent kinks.  Use minimum tubing length.
	C. Install thermowells with socket extending a minimum of 2 inches into fluid or to center of pipe and in vertical position in piping tees where thermometers are indicated.
	D. Install direct mounting pressure gauges in piping tees with pressure gauge located on pipe at most readable position.
	E. Install remote mounting pressure gauges on panel.
	F. Install needle valve and snubber fitting in piping for each pressure gauge.
	G. Install test plugs in tees in piping.
	H. Install permanent indicators on walls or brackets in accessible and readable positions.
	I. Install connection fittings for attachment to portable indicators in accessible locations.
	J. Install thermometers and gauges adjacent to machines and equipment to allow service and maintenance for thermometers, gauges, machines, and equipment.
	K. Adjust faces of thermometers and gauges to proper angle for best visibility.



	220523 General-Duty Valves for Plumbing Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following general-duty valves:
	B. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in this section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.

	1.3 DEFINITIONS
	A. The following are standard abbreviations for valves:

	1.4 SUBMITTALS
	A. Product Data:  For each type of valve indicated.  Include body, seating, and trim materials; valve design; pressure and temperature classifications; end connections; arrangement; dimensions; and required clearances.  Include list indicating valve and its application.  Include rated capacities; shipping, installed, and operating weights; furnished specialties; and accessories.

	1.5 QUALITY ASSURANCE
	A. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and design criteria.
	B. NSF Compliance:  NSF 61 for valve materials for potable-water service.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	B. Use the following precautions during storage:
	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use hand wheels or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by the manufacturers specified.

	2.2 VALVES - GENERAL
	A. Refer to Part 3 "Valve Applications" article for applications of valves.
	B. Bronze Valves:  NPS 2 (DN 50) and smaller with threaded ends, unless otherwise indicated.
	C. Ferrous Valves:  NPS 2-1/2 (DN 65) and larger with flanged ends, unless otherwise indicated.
	D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	E. Valve Sizes:  Same as upstream pipe, unless otherwise indicated.
	F. Valves shall be of the “LEAD FREE” design.
	G. Valve Actuators:
	H. Extended Valve Stems:  On insulated valves.
	I. Valve Flanges:  ASME B16.1 for cast iron valves, ASME B16.5 for steel valves, and ASME B16.24 for bronze valves.
	J. Valve Grooved Ends:  AWWA C606.
	K. Valve Bypass and Drain Connections:  MSS SP-45.

	2.3 COPPER ALLOY BALL VALVES
	A. Manufacturers
	B. Copper alloy Ball Valves, General:  MSS SP-110.
	C. Two-Piece, Copper alloy Ball Valves:  Bronze body with full-port, chrome plated bronze ball; PTFE or TFE seats; and 600-psig minimum CWP rating and blowout proof stem.

	2.4 FERROUS ALLOY BALL VALVES
	A. Manufacturers
	B. Ferrous alloy Ball Valves, General:  MSS SP-72, with flanged ends.
	C. Ferrous alloy Ball Valves:  Class 150, full or regular port.
	D. Ferrous alloy Ball Valves:  Class 300, full or regular port.

	2.5 BRONZE CHECK VALVES
	A. Manufacturers
	B. Bronze Check Valves, General:  MSS SP-80.
	C. Type 3, Class 125, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.
	D. Type 3, Class 150, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.
	E. Type 3, Class 200, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.
	F. Type 4, Class 125, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.
	G. Type 4, Class 150, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.
	H. Type 4, Class 200, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.

	2.6 SPRING LOADED, LIFT DISC CHECK VALVES
	A. Manufacturers
	B. Lift disc Check Valves, General:  FCI 74-1, with spring-loaded bronze or alloy disc and bronze or alloy seat.
	C. Type II, Class 125, Compact-Wafer, Lift disc Check Valves:  Compact-wafer style with cast iron shell with diameter made to fit within bolt circle.
	D. Type II, Class 250, Compact-Wafer, Lift disc Check Valves:  Compact-wafer style with cast iron shell with diameter made to fit within bolt circle.
	E. Type III, Class 125, Globe Lift disc Check Valves:  Globe style with cast iron shell and flanged ends.
	F. Type III, Class 250, Globe Lift disc Check Valves:  Globe style with cast iron shell and flanged ends.
	G. Type IV, Class 125, Threaded Lift disc Check Valves:  Threaded style with bronze shell and threaded ends.
	H. Type IV, Class 150, Threaded Lift disc Check Valves:  Threaded style with bronze shell and threaded ends.

	2.7 BRONZE GATE VALVES
	A. Manufacturers
	B. Bronze Gate Valves, General:  MSS SP-80, with ferrous alloy handwheel.
	C. Type 1, Class 125, Bronze Gate Valves:  Bronze body with non-rising stem and bronze solid wedge and union-ring bonnet.
	D. Type 1, Class 150, Bronze Gate Valves:  Bronze body with non-rising stem and bronze solid wedge and union-ring bonnet.
	E. Type 1, Class 200, Bronze Gate Valves:  Bronze body with non-rising stem and bronze solid wedge and union-ring bonnet.
	F. Type 2, Class 125, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and union-ring bonnet.
	G. Type 2, Class 150, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and union-ring bonnet.
	H. Type 2, Class 200, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and union-ring bonnet.

	2.8 CAST IRON GATE VALVES
	A. Manufacturers
	B. Cast iron Gate Valves, General:  MSS SP-70, Type I.
	C. Class 125, NRS, Bronze mounted, Cast iron Gate Valves:  Cast iron body with bronze trim, non-rising stem, and solid-wedge disc.
	D. Class 125, OS&Y, Bronze mounted, Cast iron Gate Valves:  Cast iron body with bronze trim, rising stem, and solid-wedge disc.
	E. Class 125, NRS, All-Iron, Cast iron Gate Valves:  Cast iron body with cast iron trim, non-rising stem, and solid-wedge disc.
	F. Class 125, OS&Y, All-Iron, Cast iron Gate Valves:  Cast iron body with cast iron trim, rising stem, and solid-wedge disc.
	G. Class 250, NRS, Bronze mounted, Cast iron Gate Valves:  Cast iron body with bronze trim, non-rising stem, and solid-wedge disc.
	H. Class 250, OS&Y, Bronze mounted, Cast iron Gate Valves:  Cast iron body with bronze trim, rising stem, and solid-wedge disc.
	I. Class 250, NRS, All-Iron, Cast iron Gate Valves:  Cast iron body with cast iron trim, non-rising stem, and solid-wedge disc.
	J. Class 250, OS&Y, All-Iron, Cast iron Gate Valves:  Cast iron body with cast iron trim, rising stem, and solid-wedge disc.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine piping system for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	C. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	D. Examine threads on valve and mating pipe for form and cleanliness.
	E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects and damage.
	F. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE APPLICATIONS
	A. Refer to piping Sections for specific valve applications.  If valve applications are not indicated, use the following:
	B. If valves with specified CWP ratings are not available, the same types of valves with higher CWP ratings may be substituted.
	C. Domestic Water Piping - use the following types of valves with “LEAD FREE” design:
	D. Sanitary Waste and Storm Drainage Piping - use the following types of valves:
	E. Select valves, except wafer and flangeless types, with the following end connections:

	3.3 VALVE INSTALLATION
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	C. Locate valves for easy access and provide separate support where necessary.
	D. Install valves in horizontal piping with stem at or above center of pipe.
	E. Install valves in position to allow full stem movement.
	F. Install check valves for proper direction of flow and as follows:

	3.4 JOINT CONSTRUCTION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for basic piping joint construction.
	B. Grooved Joints:  Assemble joints with keyed coupling housing, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
	C. Soldered Joints:  Use ASTM B 813, water flushable, lead free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

	3.5 ADJUSTING
	A. 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.



	220529 Hangers and Supports for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following hangers and supports for plumbing system piping and equipment:

	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc.
	B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports."

	1.4 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.

	1.5 SUBMITTALS
	A. Product data for the following:
	B. Welding certificates.

	1.6 QUALITY ASSURANCED
	A. Welding - qualify procedures and personnel according to the following:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	2.2 STEEL PIPE HANGERS AND SUPPORTS
	A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 "Hanger and Support Applications" article for where to use specific hanger and support types.
	B. Manufacturers:
	C. Galvanized, Metallic Coatings:  Pre-galvanized or hot dipped.
	D. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	E. Padded Hangers:  Hanger with pipe insulation pad or cushion for support of bearing surface of piping.

	2.3 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop or field fabricated pipe support assembly made from structural steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

	2.4 METAL FRAMING SYSTEMS
	A. Description:  MFMA-3, shop or field fabricated pipe support assembly made of steel channels and other components.
	B. Manufacturers:
	C. Coatings:  Manufacturer's standard finish unless bare metal surfaces are indicated.
	D. Nonmetallic Coatings:  Plastic coating, jacket, or liner.

	2.5 THERMAL HANGER SHIELD INSERTS
	A. Description:  100-psig minimum, compressive-strength insulation insert encased in sheet metal shield.
	B. Manufacturers:
	C. Insulation Insert Material for Cold Piping:  Water repellent treated, ASTM C 533, Type I calcium silicate with vapor barrier.
	D. Insulation Insert Material for Hot Piping:  Water repellent treated, ASTM C 533, Type I calcium silicate.
	E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.6 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, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.7 PIPE STAND FABRICATION
	A. Pipe Stands, General:  Shop or field fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:  One-piece plastic unit with integral-rod-roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low type, Single-Pipe Stand:  One-piece plastic base unit with plastic roller, for roof installation without membrane penetration.
	D. High Type, Single-Pipe Stand:  Assembly of base, vertical and horizontal members, and pipe support, for roof installation without membrane penetration.
	E. High Type, Multiple-Pipe Stand:  Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	F. Curb Mounting Type Pipe Stands:  Shop- or field fabricated pipe support made from structural steel shape, continuous-thread rods, and rollers for mounting on permanent stationary roof curb.

	2.8 PIPE POSITIONING SYSTEMS
	A. Description:  IAPMO PS 42, system of metal brackets, clips, and straps for positioning piping in pipe spaces for plumbing fixtures for commercial applications.
	B. Manufacturers

	2.9 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop or field fabricated equipment support made from structural steel shapes.

	2.10 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, 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.


	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT APPLICATIONS
	A. Specific hanger and support requirements are specified 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 padded hangers for piping that is subject to scratching.
	F. Horizontal Piping Hangers and Supports - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	G. Vertical Piping Clamps - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	H. Hanger Rod Attachments - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	I. Building Attachments - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Saddles and Shields - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Spring Hangers and Supports - unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping system Sections.
	M. Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping system Sections.
	N. Use powder actuated fasteners or mechanical expansion anchors instead of building attachments where required in concrete construction.
	O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Steel 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 building structure.
	B. 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.
	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support together on field assembled metal framing systems.
	D. Thermal hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	F. Pipe Stand Installation:
	G. Pipe Positioning System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture.  Refer to Division 22 Section 224000 "Plumbing Fixtures" for plumbing fixtures.
	H. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.
	I. Equipment Support Installation:  Fabricate from welded structural steel shapes.
	J. 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.
	K. Install lateral bracing with pipe hangers and supports to prevent swaying.
	L. 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 (DN 65) 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.
	M. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	N. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded.
	O. Insulated Piping - comply with the following:

	3.3 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 smooth bearing surface.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.4 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 procedures for shielded metal arc welding, appearance and quality of welds, and methods used in correcting welding work, and with the following:

	3.5 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.

	3.6 PAINTING
	A. Touch Up:  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.
	B. Touch Up:  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.



	220553 Identification for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	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 x 11-inch (A4) 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, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color:  Yellow.
	D. Maximum Temperature:  Able to withstand temperatures up to 160°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 cover full 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.

	2.4 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch (A4) bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification.  Mark valves for emergency shutoff and similar special uses.

	2.5 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surface 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. Piping Color Coding:  Painting of piping is specified in Division 09 Section "Interior Painting."
	B. 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:
	C. Pipe Label Color Schedule

	3.4 VALVE TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory fabricated equipment units; shutoff valves; faucets; convenience and lawn watering hose connections; and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule.
	B. Valve Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.5 WARNING TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	220700 Plumbing Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets.
	B. Qualification Data:  For qualified Installer.
	C. Field quality control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Fire Test Response Characteristics:  Insulation and related materials shall have fire-test-response characteristics indicated, as determined by testing identical products per 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 and inspecting agency.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment Installer for equipment insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field applied jackets and finishes and for space required for maintenance.
	C. Coordinate installation and testing of heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in Part 3 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
	G. Mineral Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Semi-rigid board material with factory applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB.  Nominal density is 2.5 lb/cu. ft. or more.  Thermal conductivity (k-value) at 100°F is 0.29 Btu x in./h x sq. ft. x degree F (0.042 W/m x K) or less.  Factory applied jacket requirements are specified in "Factory Applied Jackets" Article.

	2.2 INSULATING CEMENTS
	A. Mineral Fiber Insulating Cement:  Comply with ASTM C 195.
	B. Mineral fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M.

	2.3 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.
	C. Mineral fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	D. PVC Jacket Adhesive:  Compatible with PVC jacket.

	2.4 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.

	2.5 SEALANTS
	A. Metal Jacket Flashing Sealants
	B. PVC Jacket Flashing Sealants

	2.6 FACTORY APPLIED JACKETS
	A. Insulation system schedules indicate factory applied jackets on various applications.  When factory applied jackets are indicated, comply with the following:

	2.7 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory applied jacket with acrylic adhesive, complying with ASTM C 1136.

	2.8 SECUREMENTS
	A. Bands
	B. Insulation Pins and Hangers
	C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.
	D. Wire:  0.062-inch soft-annealed, stainless steel.

	2.9 CORNER ANGLES
	A. PVC Corner Angles:  30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent surface.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.

	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 demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of equipment and 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.
	K. Apply adhesives and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory applied jackets as follows:
	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:

	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire rated walls and partitions.
	F. Insulation Installation at Floor Penetrations:

	3.5 EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION
	A. Mineral Fiber, Pipe, and Tank Insulation Installation for Tanks and Vessels:  Secure insulation with adhesive and anchor pins and speed washers.
	B. Insulation Installation on Pumps

	3.6 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:
	C. Insulate instrument connections for thermometers, pressure gauges, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement and flashing sealant.
	D. Install removable insulation covers at locations indicated.  Installation shall conform to the following:

	3.7 MINERAL FIBER INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes
	B. Insulation Installation on Pipe Flanges
	C. Insulation Installation on Pipe Fittings and Elbows
	D. Insulation Installation on Valves and Pipe Specialties

	3.8 FINISHES
	A. Equipment and Pipe Insulation with Paintable Jacket Material:  Paint jacket with paint system identified below and as specified in Division 09 painting Sections.
	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.

	3.9 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.10 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:

	3.11 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water
	B. Domestic Hot and Recirculated Hot Water
	C. Storm water
	D. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for People with Disabilities:

	3.12 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE
	A. Loose-fill insulation, for belowground piping, is specified in Division 33 piping distribution Sections.
	B. Sanitary Waste Piping, All Sizes, Where Heat Tracing Is Installed:  Cellular glass, 2 inches thick.



	221116 Domestic Water Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes domestic water piping inside the building.
	B. Related Sections include the following:

	1.3 PERFORMANCE REQUIREMENTS
	A. Provide components and installation capable of producing domestic water piping systems with 125 psig unless otherwise indicated.

	1.4 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Water Samples:  Specified in Part 3 "Cleaning" article.
	C. Field quality control test reports.

	1.5 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping System Components and Related Materials," for plastic, potable domestic water piping and components.  Include marking "NSF-pw" on piping.
	C. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9," for potable domestic water piping and components.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	2.2 PIPING MATERIALS
	A. Refer to Part 3 "Pipe and Fitting Applications" article for applications of pipe, tube, fitting, and joining materials.
	B. Transition Couplings for Aboveground Pressure Piping:  Coupling or other manufactured fitting the same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.

	2.3 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube:  ASTM B 88, Types K and L (ASTM B 88M, Types A and B), water tube, annealed temper.

	2.4 VALVES
	A. Bronze and cast iron, general duty valves are specified in Division 22 Section 220523 "General-Duty Valves for Plumbing Piping."
	B. Balancing and drain valves are specified in Division 22 Section 221119 "Domestic Water Piping Specialties."
	C. Valves shall be of the “LEAD FREE” design.


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

	3.2 PIPE AND FITTING APPLICATIONS
	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 may be used on aboveground piping, unless otherwise indicated.
	C. Grooved joints may be used on aboveground grooved-end piping.
	D. Domestic Water Piping on Service Side of Water Meter inside the Building - use the following piping materials for each size range:
	E. Under-Building-Slab, Domestic Water Piping on House Side of Water Meter, NPS 4 (DN 100) and Smaller:  Soft copper tube, Type L (Type B); copper pressure fittings; and soldered joints.
	F. Aboveground Domestic Water Piping - use any of the following piping materials for each size range:

	3.3 VALVE APPLICATIONS
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	B. Cast iron, grooved end valves may be used with grooved-end piping.
	C. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops.  Use ball or gate valves for piping NPS 2 (DN 50) and smaller.  Use butterfly or gate valves for piping NPS 2-1/2 (DN 65) and larger.
	D. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and where required to drain water piping.
	E. Valves shall be of the “LEAD FREE” design.

	3.4 PIPING INSTALLATION
	A. Basic piping installation requirements are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	B. Install under-building-slab copper tubing according to CDA's "Copper Tube Handbook."
	C. Install cast iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves and mechanical sleeve seals are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	D. Install wall penetration system at each service pipe penetration through foundation wall.  Make installation watertight.  Wall penetration systems are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	E. Install shutoff valve, hose end drain valve, strainer, pressure gauge, and test tee with valve, inside the building at each domestic water service entrance.  Pressure gauges are specified in Division 22 Section 220519 "Meters and Gauges for Plumbing Piping," and drain valves and strainers are specified in Division 22 Section 221119 "Domestic Water Piping Specialties."
	F. Install water-pressure regulators downstream from shutoff valves.  Water-pressure regulators are specified in Division 22 Section 221119 "Domestic Water Piping Specialties."
	G. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.
	H. Install ductile-iron, water service piping according to AWWA C600 and AWWA M41.

	3.5 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	B. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
	C. Grooved Joints:  Assemble joints with grooved-end-pipe or grooved-end-tube coupling housing, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Pipe hanger and support devices are specified in Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Install the following:
	C. Install supports according to Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	D. Support vertical piping and tubing at base and at each floor.
	E. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	F. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	G. Install supports for vertical steel piping every 15 feet.
	H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	I. Install supports for vertical copper tubing every 10 feet.

	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment and machines to allow 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, and extend and connect to the following:

	3.8 FIELD QUALITY CONTROL
	A. Inspect domestic water piping as follows:
	B. Test domestic water piping as follows:

	3.9 ADJUSTING
	A. Perform the following adjustments before operation:

	3.10 CLEANING
	A. Clean and disinfect potable and non-potable domestic water piping as follows:
	B. Prepare and submit reports of purging and disinfecting activities.
	C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.



	221119 Domestic Water Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following domestic water piping specialties:
	B. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in this section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.
	C. Related Sections include the following:

	1.3 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise indicated.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Field quality control test reports.
	D. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. NSF Compliance:


	PART 2 -  PRODUCTS
	2.1 VACUUM BREAKERS
	A. Pipe Applied, Atmospheric Type Vacuum Breakers
	B. Hose Connection Vacuum Breakers

	2.2 BACKFLOW PREVENTERS
	A. Reduced Pressure Zone Backflow Preventers
	B. Hose Connection Backflow Preventers
	C. Backflow Preventer Test Kits

	2.3 WATER PRESSURE REDUCING VALVES
	A. Water Regulators
	B. Individual Fixture, Water Tempering Valves (To be provided under all lavatories and sinks):

	2.4 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers

	2.5 HOSE BIBBS
	A. Hose Bibbs

	2.6 WALL HYDRANTS
	A. Non-freeze Wall Hydrants

	2.7 DRAIN VALVES
	A. Ball Valve Type, Hose End Drain Valves
	B. Gate Valve Type, Hose End Drain Valves
	C. Stop-and-Waste Drain Valves

	2.8 WATER HAMMER ARRESTERS
	A. Water Hammer Arresters

	2.9 AIR VENTS
	A. Bolted Construction Automatic Air Vents
	B. Welded Construction Automatic Air Vents

	2.10 TRAP SEAL PRIMER VALVES
	A. Supply Type, Trap Seal Primer Valves


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination.  Comply with authorities having jurisdiction.
	C. Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop balancing valve.  Install pressure gauges on inlet and outlet.
	D. Install water control valves with inlet and outlet shutoff valves and bypass with globe valve.  Install pressure gauges on inlet and outlet.
	E. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	F. Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing valve, solenoid valve, and pump.
	G. Install outlet boxes recessed in wall.  Install 2-by-4-inch fire-retardant-treated-wood blocking wall reinforcement between studs.  Fire retardant treated wood blocking is specified in Division 06 Section "Rough Carpentry."
	H. Install hose stations with check stops or shutoff valves on inlets and with thermometer on outlet.
	I. Install water hammer arresters in water piping according to PDI-WH 201.
	J. Install air vents at high points of water piping.  Install drain piping and discharge onto floor drain.
	K. Install supply type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor drain body, trap, or inlet fitting.  Adjust valve for proper flow.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping and specialties.
	B. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.3 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs - install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	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 220553 "Identification for Plumbing Piping and Equipment."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and prepare test reports:
	B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

	3.5 ADJUSTING
	A. Set field adjustable pressure set points of water pressure-reducing valves.
	B. Set field adjustable flow set points of balancing valves.
	C. Set field adjustable temperature set points of thermostatic water mixing valves.



	221316 Sanitary Waste and Vent Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	B. ABS:  Acrylonitrile-butadiene-styrene plastic.
	C. FRP:  Fiberglass reinforced plastic.
	D. HDPE:  High-density polyethylene plastic.
	E. PE:  Polyethylene plastic.
	F. PP:  Polypropylene plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.3 SUBMITTALS
	A. Shop Drawings:  Show fabrication and installation details for frost resistant vent terminals.
	B. Field quality control test reports.
	C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Exposed Metal Cleanouts
	B. Exposed Exterior Surfaced Area Cleanouts
	C. Exposed Exterior Un-Surfaced Area Cleanouts
	D. Metal Floor Cleanouts
	E. Cast Iron Wall Cleanouts

	2.2 FLOOR DRAINS
	A. Cast Iron Floor Drains

	2.3 ROOF FLASHING ASSEMBLIES
	A. Roof Flashing Assemblies
	B. Description:  Manufactured assembly made of 6.0-lb/sq. ft., 0.0938-inch thick, flashing collar and skirt extending at least 8 inches from pipe, with galvanized steel boot reinforcement and counterflashing fitting.

	2.4 THROUGH PENETRATION FIRESTOP ASSEMBLIES
	A. Through penetration Firestop Assemblies

	2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains
	B. Deep Seal Traps
	C. Floor Drain, Trap-Seal Primer Fittings
	D. Air Gap Fittings
	E. Sleeve Flashing Device
	F. Stack Flashing Fittings
	G. Vent Caps
	H. Frost-Resistant Vent Terminals
	I. Expansion Joints
	J. Vent Caps

	2.6 FLASHING MATERIALS
	A. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise indicated:
	B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 (Z275) hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	D. Fasteners:  Metal compatible with material and substrate being fastened.
	E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation matching or compatible with material being installed.
	F. Solder:  ASTM B 32, lead-free alloy.
	G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	H. Install through penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	I. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	J. Install floor drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	K. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	L. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	M. Install vent caps on each vent pipe passing through roof.
	N. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	O. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	P. Install frost-proof vent caps on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	Q. Install wood-blocking reinforcement for wall mounting type specialties.
	R. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	S. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.2 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.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.3 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:
	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	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. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."
	F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast iron sleeve having calking recess.
	G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:

	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.



	221319 Sanitary Waste Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	B. ABS:  Acrylonitrile-butadiene-styrene plastic.
	C. FRP:  Fiberglass reinforced plastic.
	D. HDPE:  High-density polyethylene plastic.
	E. PE:  Polyethylene plastic.
	F. PP:  Polypropylene plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.3 SUBMITTALS
	A. Shop Drawings:  Show fabrication and installation details for frost resistant vent terminals.
	B. Field quality control test reports.
	C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Exposed Metal Cleanouts:
	B. Exposed Exterior Surfaced Area Cleanouts:
	C. Exposed Exterior Un-surfaced Area Cleanouts:
	D. Metal Floor Cleanouts:
	E. Cast Iron Wall Cleanouts:

	2.2 FLOOR DRAINS
	A. Cast Iron Floor Drains:

	2.3 ROOF FLASHING ASSEMBLIES
	A. Roof Flashing Assemblies:
	B. Description:  Manufactured assembly made of 6.0-lb/sq. ft., 0.0938-inch thick, flashing collar and skirt extending at least 8 inches from pipe, with galvanized steel boot reinforcement and counterflashing fitting.

	2.4 THROUGH PENETRATION FIRESTOP ASSEMBLIES
	A. Through penetration Firestop Assemblies:

	2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains:
	B. Deep Seal Traps:
	C. Floor Drain, Trap-Seal Primer Fittings:
	D. Air Gap Fittings:
	E. Sleeve Flashing Device:
	F. Stack Flashing Fittings:
	G. Vent Caps:
	H. Frost-Resistant Vent Terminals:
	I. Expansion Joints:
	J. Vent Caps:

	2.6 FLASHING MATERIALS
	A. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise indicated:
	B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 (Z275) hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	D. Fasteners:  Metal compatible with material and substrate being fastened.
	E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation matching or compatible with material being installed.
	F. Solder:  ASTM B 32, lead-free alloy.
	G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	H. Install through penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	I. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	J. Install floor drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	K. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	L. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	M. Install vent caps on each vent pipe passing through roof.
	N. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	O. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	P. Install frost-proof vent caps on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	Q. Install wood-blocking reinforcement for wall mounting type specialties.
	R. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	S. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.2 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.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.3 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:
	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	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. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."
	F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast iron sleeve having calking recess.
	G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:

	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.



	221413 Storm Drainage Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following storm drainage piping inside and outside the building:

	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. LLDPE:  Linear, low density polyethylene plastic.
	C. PE:  Polyethylene plastic.
	D. PVC:  Polyvinyl chloride plastic.
	E. TPE:  Thermoplastic elastomer.

	1.4 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working-pressure, unless otherwise indicated:
	B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall be capable of withstanding the effects of seismic events determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures."

	1.5 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.
	B. Field quality control inspection and test reports.

	1.6 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-drain" for plastic drain piping and "NSF-sewer" for plastic sewer piping.
	C. Cast Iron soil pipe and fittings shall be marked with the collective trademark of Cast Iron Soil Pipe Institute (CISPI) and listed by NSF International.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	2.2 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" article for applications of pipe, tube, fitting, and joining materials.

	2.3 PVC PIPE AND FITTINGS (UNDERGROUND ONLY)
	A. Solid Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent.

	2.4 SPECIAL PIPE FITTINGS
	A. Flexible, Non-pressure Pipe Couplings:  Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition pattern.  Include shear ring, ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism on each end.
	B. Shielded Non-pressure Pipe Couplings:  ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.
	C. Pressure Pipe Couplings:  AWWA C219 metal, sleeve-type same size as, with pressure rating at least equal to, and ends compatible with, pipes to be joined.
	D. Flexible Ball Joints:  Ductile iron fitting with combination of flanged and mechanical-joint ends complying with AWWA C110 or AWWA C153.  Include gasketed ball-joint section and ductile iron gland, rubber gasket, and steel bolts.
	E. Expansion Joints:  Two or three-piece, ductile iron assembly consisting of telescoping sleeve(s) with gaskets and restrained-type, ductile iron, bell-and-spigot end sections complying with AWWA C110 or AWWA C153.  Select and assemble components for expansion indicated.  Include AWWA C111, ductile iron glands, rubber gaskets, and steel bolts.
	F. Wall Penetration Fittings:  Compound, ductile iron coupling fitting with sleeve and flexing sections for up to 20-degree deflection, gaskets, and restrained-joint ends complying with AWWA C110 or AWWA C153.  Include AWWA C111, ductile iron glands, rubber gaskets, and steel bolts.


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

	3.2 PIPING APPLICATIONS
	A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.
	B. Underground storm drainage piping shall be the following:

	3.3 PIPING INSTALLATION
	A. Storm sewer and drainage piping outside the building are specified in Division 33 Section "Storm Utility Drainage Piping."
	B. Basic piping installation requirements are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	C. Install cleanouts at grade and extend to where building storm drains connect to building storm sewers.  Cleanouts are specified in Division 22 Section 221423 "Storm Drainage Piping Specialties."
	D. Install cleanout fitting with closure plug inside the building in storm drainage force-main piping.
	E. 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."
	F. Make changes in direction for storm drainage piping using appropriate branches, bends, and long-sweep bends.  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.
	G. Lay buried building storm 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.
	H. Install storm drainage piping at the following minimum slopes, unless otherwise indicated:
	I. Sleeves are not required for cast iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	J. Install underground PVC storm drainage piping according to ASTM D 2321.
	K. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.4 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	B. PVC Non-pressure Piping Joints:  Join piping according to ASTM D 2665.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Pipe hangers and supports are specified in Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."  Install the following:
	B. Install supports according to Division 22 Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced 1 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:
	F. Install supports for vertical cast iron soil piping every 15 feet.
	G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	H. Install supports for vertical steel piping every 15 feet.
	I. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	J. Install supports for vertical copper tubing every 10 feet.
	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 interior storm drainage piping to exterior storm drainage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect storm drainage piping to roof drains and storm drainage specialties.

	3.7 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.
	B. Re-inspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for re-inspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test storm drainage piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:

	3.8 CLEANING
	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.



	221423 Storm Drainage Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following storm drainage piping specialties:
	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. FRP:  Fiberglass reinforced plastic.
	C. HDPE:  High density polyethylene plastic.
	D. PE:  Polyethylene plastic.
	E. PP:  Polypropylene plastic.
	F. PUR:  Polyurethane plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.4 SUBMITTALS
	A. Product data for each type of product indicated.

	1.5 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.

	1.6 COORDINATION
	A. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Exposed Metal Cleanouts
	B. Exposed Exterior Surfaced Area Cleanouts
	C. Exposed Exterior Un-Surfaced Area Cleanouts
	D. Metal Floor Cleanouts
	E. Cast Iron Wall Cleanouts

	2.2 THROUGH PENETRATION FIRESTOP ASSEMBLIES
	A. Through Penetration Firestop Assemblies

	2.3 MISCELLANEOUS STORM DRAINAGE PIPING SPECIALTIES
	A. Expansion Joints
	B. Downspout Boots

	2.4 FLASHING MATERIALS
	A. Copper Sheet:  ASTM B 152/B 152M, 12 oz./sq. ft. thickness.
	B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum thickness, unless otherwise indicated.  Include G90 (Z275) hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
	D. Fasteners:  Metal compatible with material and substrate being fastened.
	E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.
	F. Solder:  ASTM B 32, lead free alloy.
	G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section 220500 "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install through penetration firestop assemblies in plastic conductors and stacks at floor penetrations.
	F. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	G. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	H. Install manufactured, gray iron downspout boots at grade with top 12 inches to 18 inches above grade.  Secure to building wall.
	I. Install cast iron soil pipe downspout boots at grade with top of hub 12 inches to 18 inches above grade. Secure to building wall.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

	3.3 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:
	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	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. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 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.



	223300 Electric Domestic Water Heaters
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following electric water heaters:

	1.3 SUBMITTALS
	A. Product Data:  For each type and size of water heater indicated.  Include rated capacities, operating characteristics, furnished specialties, and accessories.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Product Certificates:  For each type of commercial and instantaneous electric water heater, signed by product manufacturer.
	D. Source quality control test reports.
	E. Field quality control test reports.
	F. Operation and Maintenance Data:  For electric water heaters to include in emergency, operation, and maintenance manuals.
	G. Warranty:  Special warranty specified in this Section.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain same type of electric water heaters through one source from a single manufacturer.
	B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of electric water heaters and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements."
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. ASME Compliance:  Where indicated, fabricate and label commercial water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.
	E. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9," for all components that will be in contact with potable water.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases with Architectural and Structural Drawings.

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of electric water heaters that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	2.2 ELECTRIC WATER HEATERS
	A. Standard, Storage Electric Water Heaters (DWH-1):  Comply with UL 174.

	2.3 COMPRESSION TANKS
	2.4 WATER HEATER ACCESSORIES
	A. Combination Temperature and Pressure Relief Valves:  ASME rated and stamped and complying with ASME PTC 25.3.  Include relieving capacity at least as great as heat input, and include pressure setting less than water heater working pressure rating.  Select relief valves with sensing element that extends into storage tank.
	B. Pressure Relief Valves:  ASME rated and stamped and complying with ASME PTC 25.3.  Include pressure setting less than water heater working pressure rating.
	C. Water Heater Stands:  Water heater manufacturer's factory fabricated steel stand for floor mounting and capable of supporting water heater and water.  Include dimension that will support bottom of water heater a minimum of 18 inches above the floor.
	D. Drain Pans:  Corrosion-resistant metal with raised edge.  Include dimensions not less than base of water heater and include drain outlet not less than NPS 3/4 (DN 20).
	E. Piping Manifold Kits:  Water heater manufacturer's factory fabricated inlet and outlet piping arrangement for multiple unit installation.  Include piping and valves for field assembly that are capable of isolating each water heater and of providing balanced flow through each water heater.
	F. Piping Type Heat Traps: Field fabricated piping arrangement according to ASHRAE/IESNA 90.1 or ASHRAE 90.2.

	2.5 SOURCE QUALITY CONTROL
	A. Test and inspect water heater storage tanks, specified to be ASME code construction, according to ASME Boiler and Pressure Vessel Code.
	B. Hydrostatically test commercial water heater storage tanks before shipment to minimum of one and one-half times pressure rating.
	C. Prepare test reports.


	PART 3 -  EXECUTION
	3.1 WATER HEATER INSTALLATION
	A. Install commercial water heaters on concrete bases.
	B. Install 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.
	C. 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.
	D. 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 water heaters that do not have tank drains.  Refer to Division 22 Section 221119 "Domestic Water Piping Specialties" for hose end drain valves.
	E. Install thermometer on outlet piping of water heaters.  Refer to Division 22 Section 220519 "Meters and Gauges for Plumbing Piping" for thermometers.
	F. Install piping-type heat traps on inlet and outlet piping of water heater storage tanks without integral or fitting-type heat traps.
	G. Fill water heaters with water.
	H. Charge compression tanks with air.

	3.2 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 water heaters to allow service and maintenance.  Arrange piping for easy removal of water heaters.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory authorized service representative to inspect, test, and adjust field assembled components and equipment installation, including connections, and to assist in field testing.  Report results in writing.
	B. Perform the following field tests and inspections and prepare test reports:
	C. Remove and replace water heaters that do not pass tests and inspections and retest as specified above.

	3.4 DEMONSTRATION
	A. Engage a factory authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain commercial and instantaneous electric water heaters.  Refer to Division 01 Section "Demonstration and Training."



	224000 Plumbing Fixtures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following conventional plumbing fixtures and related components:
	B. Products furnished for this project shall be “LEAD FREE” as required by Federal legislation passed on January 4, 2011.  This entails the wetted surfaces of plumbing fixtures, equipment, valves, etc. described in this section to have a weighted-average lead content of no more than 0.25% when used in applications intended to convey or dispense water for human consumption through drinking or cooking.
	C. Related Sections include the following:

	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with disabilities.
	C. Cast Polymer:  Cast filled polymer plastic material.  This material includes cultured-marble and solid-surface materials.
	D. Cultured Marble:  Cast filled polymer plastic material with surface coating.
	E. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings specified in this Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains and tailpieces, and traps and waste pipes.  Piping and general-duty valves are included where indicated.
	F. FRP:  Fiberglass reinforced plastic.
	G. PMMA:  Polymethyl methacrylate (acrylic) plastic.
	H. PVC:  Polyvinyl chloride plastic.
	I. Solid Surface:  Nonporous, homogeneous, cast polymer plastic material with heat, impact, scratch, and stain resistance qualities.

	1.4 SUBMITTALS
	A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials and finishes, dimensions, construction details, and flow control rates.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, and maintenance manuals.
	D. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities" for plumbing fixtures for people with disabilities.
	D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy Act," about water flow and consumption rates for plumbing fixtures.
	E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	F. Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible.
	G. Comply with the following applicable standards and other requirements specified for plumbing fixtures:
	H. Comply with the following applicable standards and other requirements specified for lavatory and sink faucets:
	I. Comply with the following applicable standards and other requirements specified for miscellaneous fittings:
	J. Comply with the following applicable standards and other requirements specified for miscellaneous components:

	1.6 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, provide products by the list of acceptable manufacturers listed below
	B. Acceptable Manufacturers - Vitreous China Fixtures
	C. Acceptable Manufacturers - Fixture Trim
	D. Acceptable Manufacturers - Electronic Fixture Trim
	E. Acceptable Manufacturers - Flush Valves
	F. Acceptable Manufacturers - Water Closet Seats
	G. Acceptable Manufacturers - Fixture Carriers
	H. Acceptable Manufacturers - ASSE 1070 Thermostatic Valves
	I. Acceptable Manufacturers - Mop Basins:

	2.2 WATER CLOSETS
	A. Water Closet (WC-1) Floor Mounted, Flush Valve, Standard Height:
	B. Water Closet (WC-2) Floor Mounted, Flush Valve, ADA Height:

	2.3 URINALS
	A. Urinal (U-2) Wall hung, Flush Valve, ADA Height:

	2.4 LAVATORIES
	A. Lavatory (L-1) Wall hung, Standard Height:
	B. Lavatory (L-2) Wall hung, ADA Height:

	2.5 MOP BASINS
	A. Mop Basin (MB-1):


	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 plumbing fixture installation.
	B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written instructions.
	B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.
	C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.
	D. Install floor mounting fixtures on closet flanges or other attachments to piping or building substrate.
	E. Install wall mounting fixtures with tubular waste piping attached to supports.
	F. Install floor mounting, back-outlet water closets attached to building floor substrate and wall bracket and onto waste fitting seals.
	G. Install fixtures level and plumb according to roughing-in drawings.
	H. Install water supply piping with stop on each supply to each fixture to be connected to water distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they can be easily reached for operation.
	I. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage system.
	J. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.
	K. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of compartment.  Install other actuators in locations that are easy for people with disabilities to reach.
	L. Install toilet seats on water closets.
	M. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	N. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves.
	O. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	P. Install traps on fixture outlets.
	Q. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Escutcheons are specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	R. Set service basins in leveling bed of cement grout.  Grout is specified in Division 22 Section 220500 "Common Work Results for Plumbing."
	S. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants."

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	C. Ground equipment according to Division 26 Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section 260519 "Low Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Refer to architectural drawings for exact plumbing fixture locations, mounting heights and dimensions.
	B. Verify that installed plumbing fixtures are categories and types specified for locations where installed.
	C. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.
	D. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components.
	E. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning fixtures and components, then retest.  Repeat procedure until units operate properly.
	F. Install fresh batteries in sensor-operated mechanisms.

	3.5 ADJUSTING
	A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, and controls.
	B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.
	C. Replace washers and seals of leaking and dripping faucets and stops.
	D. Install fresh batteries in sensor-operated mechanisms.

	3.6 CLEANING
	A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.  Do the following:
	B. After completing installation of exposed, factory finished fixtures, faucets, and fittings, inspect exposed finishes and repair damaged finishes.

	3.7 PROTECTION
	A. Provide protective covering for installed fixtures and fittings.
	B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.
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	230500 COMMON WORK RESULTS FOR HVAC 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.

	1.4 SUBMITTALS
	A. Product data for the following:

	1.5 PERMITS, CODES, AND INSPECTIONS
	A. Contractor shall obtain and pay for all permits and inspections required by laws, ordinances, rules, and regulations having jurisdiction for work included under this Contract, and shall submit approval certificates to the Architect.
	B. The HVAC installation shall comply fully with:
	C. The HVAC installation and all components shall be in compliance with all applicable codes and ordinances adopted by the local authority having jurisdiction.  Unless noted otherwise in the applicable codes and ordinances adopted by the local authority having jurisdiction, requirements of the latest or state-adopted edition of the following Standards shall apply.
	D. Submit certificates issued to authorized agencies which indicate the work conforms to the above requirements, as well as any additional certificates as may be required for the performance of this contract work.
	E. Certificate of Inspection:  The Contractor shall procure and pay for the Certificate of Inspection from the municipality-approved inspection agency and deliver it to the Architect before final payment is made.

	1.6 VISITING PREMISES
	A. All bidders are encouraged to visit the project site prior to submitting a bid proposal.  The Contractor's is responsible for becoming familiar with the existing conditions of the project prior to submitting a bid proposal.  Sufficient allowances shall be included in the bid proposal to perform work that may not be illustrated on the drawings, but due to existing conditions can be reasonably inferred as belonging to work required to complete this contract.  Items which cannot be determined from a visual inspection, such as unforeseen conditions that are buried within walls, beneath concrete floors, or above hard ceilings, would not apply.
	B. By submission of a bid, the Contractor is attesting that responsible personnel are aware and familiar with all existing pertinent conditions.
	C. Contractor shall verify all measurements and dimensions at the site which may materially affect the contract price prior to submitting a bid proposal.

	1.7 QUALITY ASSURANCE
	A. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver ducts with shop-applied plastic covers over each opening of every duct.  Prior to applying the plastic covers on each duct, vacuum all dirt and debris from its interior.  Maintain the plastic covers through shipping and storage.  Handle ducts to prevent damage to the ducts and to the plastic covers.  If a ducts plastic cover(s) is damaged or comes loose, re-vacuum the interior of the duct and apply new plastic covers.  The plastic cover shall be maintained over the openings of each duct until that duct is ready to be installed.

	1.9 DRAWINGS AND SPECIFICATIONS
	A. The implied and stated intent of the drawings and specifications is to establish minimum acceptable quality standards for materials, equipment and workmanship, and to provide operable mechanical systems complete in every respect.
	B. Any apparatus, appliance, material or work not typically shown on drawings as standard industry practice but is mentioned in the specifications, or vice versa, shall be provided by the HVAC Trade without additional expense to the Owner.
	C. The drawings are diagrammatic, intending to show general arrangement and location of system components, and are not intended to be rigid in detail.
	D. Due to the small scale of the drawings, all offsets and fittings required for a complete installation may not be shown but shall be provided at no change in Contract price.
	E. The equipment schedules shown on the drawings list the manufacturer used as the basis of design in the preparation of the Bid Drawings.


	PART 2 -  PRODUCTS
	2.1 NAMEPLATE DATA
	A. Provide factory-installed, permanent operational data nameplate on each item of HVAC equipment, indicating manufacturer, product name, model number, serial number, capacity, operating and power characteristics, labels of tested compliances, and similar essential data.

	2.2 SLEEVES
	A. Galvanized Steel Sheet (For Ductwork Only):  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

	2.3 GROUT
	A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic cement grout.

	2.4 METAL SUPPORTS AND ANCHORAGES
	A. Structural design shall be provided through the HVAC trade by a civil or structural Engineer who is registered in the Commonwealth of Pennsylvania.
	B. Details of all structural steel shall be provided in shop drawing format.  All structural steel shop drawings shall be stamped by the HVAC Trade's design Engineer prior to submittal.
	C. The design, materials, fabrication and erection shall conform to "Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings" of the American Institute of Steel Construction, "Code of Standard Practice for Steel Buildings and Bridges", of the American Institute of Steel Construction, and also, when applicable, shall conform to the "Code for Welding Building Construction" of the American Welding Society.
	D. Steel angles, channels, and plate shall be in accord with ASTM A36.
	E. Bolts, including nuts and washers, used for fabricating steel members shall be in accord with ASTM A325.
	F. Steel members, including fasteners, exposed to weather shall be galvanized.

	2.5 ACCESS DOORS AND PANELS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Steel Access Doors and Frames:  Factory fabricated and assembled units, complete with attachment devices and fasteners ready for installation.  Joints and seams shall be continuously welded, with welds ground smooth and flush with adjacent surfaces.
	C. Flush Panel Doors:  Furnish with concealed spring hinges or concealed continuous piano hinge.
	D. Fire rated Units:  Insulated flush panel doors, with continuous piano hinge and self�closing mechanism.
	E. Locking Devices:  Flush, screwdriver operated cam locks.
	F. Size:  Doors and/or panels shall be of sufficient size for the intended function, but not less than 12 inches by 16 inches.


	PART 3 -  EXECUTION
	3.1 INSTALLATION - GENERAL
	A. Before any HVAC construction work is performed and/or any equipment and materials are ordered, the HVAC Trade shall examine the project area(s) where HVAC work will be performed to verify actual locations, dimensions, and other conditions that may affect the installation of HVAC equipment, materials and associated work.

	3.2 COORDINATION
	A. Arrange for openings in building structure during progress of construction, to allow for HVAC installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for HVAC items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."

	3.3 SUBSTITUTIONS
	A. Provide in accordance with Division 01 Section SUBSTITUTION PROCEDURES and as stated below.
	B. Where the contractor proposes substitute equipment, contractor to submit complete product data indicating compliance with all requirements of the documents, including performance rating, size and resistance to wear and deterioration equivalent to the specified item at least ten (10) days prior to the bid date.  In instances where substituted equipment requires additional material or work beyond that shown or required by the specified item, said additional material or work shall be the responsibility of this Contractor, regardless of the trade involved.

	3.4 SUBMITTALS
	A. Provide in accordance with Division 01 Section SUBMITTAL PROCEDURES.

	3.5 CUTTING AND PATCHING
	A. Cutting and patching shall be in accordance with the General Conditions and the applicable Section of Division 01, General Requirements.
	B. The HVAC trade shall seal all openings he has utilized in fire rated floors, ceilings or partitions after his work has been installed.  The material used for sealing the openings shall have a fire-rating equal to or greater than the rating of the floor, ceiling or partition material.
	C. In new construction, where openings, chases, sleeves, inserts, anchors, etc., have not been provided by the General Trade, the HVAC trade shall be responsible for providing all cutting, patching, and finishing of new construction which is not specifically shown on the Architectural Drawings, but is required for the proper installation of HVAC equipment and materials as shown on the HVAC Drawings and specified in Division 23.
	D. Cutting, patching and finishing shall be performed by workmen skilled in this type of work.  All patching shall be done utilizing materials of the same quality and texture as the adjacent undisturbed areas.  All finishing shall match the undisturbed adjacent areas.  Painting of the final finished areas, where general construction work occurs, will be the responsibility of the General Trade.  Painting of the final finished areas, where no general construction work occurs, shall be the responsibility of the HVAC trade.  The HVAC trade shall paint entire plane in which damage occurs whether the surface is a wall or a ceiling.
	E. No cutting shall be done which may affect the building structurally or architecturally without first consulting with the General Trade and then securing the approval of the Architect.  Cutting shall be accomplished in such a manner as not to cause damage to the building or leave unsightly surfaces which cannot be concealed by plates, escutcheons or other construction.  Where such unsightly conditions are caused, the HVAC trade shall be required, at his own expense, to repair the damaged areas.  Note: all holes or openings in existing concrete or masonry shall be drilled, core bored or saw cut.
	F. Where an opening is cut into a block or brick wall for the purpose of ductwork or piping to pass through the wall, the HVAC trade shall be responsible for furnishing and installing a properly sized lintel to support the block or brick above the opening.
	G. Where present equipment or material is removed and unused openings remain in walls, floors, partitions, etc., the HVAC trade shall properly patch all such openings.

	3.6 SPECIAL CONDITIONS RELATED TO HVAC WORK
	A. During the course of construction, cap or otherwise seal off, in an approved manner, those portions of the piping or duct system in which work is not being performed, in order to prevent the entry of dirt or dust.  Should the HVAC trade fail to cover open ends of ducts, he may be required to vacuum the entire duct system and remove sections of ductwork for inspection.
	B. The HVAC trade shall coordinate all utility shutdowns with the Owner to determine when the most advantageous time is for the Owner to accommodate the utility shutdown.  The HVAC trade shall coordinate the utility shutdown a minimum of 7 days in advance.
	C. Install equipment along with control devices and all replaceable fittings with sufficient clearance for operation and maintenance functions.
	D. Lay out the work and establish all heights and grades required for installation.
	E. Provide safety guards for all pulleys, belt-drives and rotating equipment.  Safety requirements of OSHA shall be met.

	3.7 SPACE PRIORITY
	A. Ensure equitable use of available space for materials and equipment installed above ceilings.  Allocate space in the order of priority as listed below.  Items are listed in the order of priority, with items of equal importance listed under a single priority number.
	B. Order of priority does not dictate installation sequence.  Installation sequence shall be as mutually agreed by all affected trades.
	C. Change in order of priority is permissible by mutual agreement of all affected trades.
	D. The work of a particular trade shall not infringe upon the allocated space of another trade without permission of the contractor for the affected trade.
	E. The work of a particular trade shall not obstruct access for installation, operation, and maintenance of the Work, materials and equipment of another trade.

	3.8 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.
	E. Install all new, relocated, or owner furnished equipment in accord with the manufacturer’s written installation instructions.

	3.9 PAINTING
	A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.10 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Provide all materials, equipment, supplies and labor necessary to construct all miscellaneous steel required for supporting piping, ductwork and equipment for installation of the HVAC system.  All miscellaneous steel, metal supports and anchorages required for supporting ductwork, piping and equipment is not shown on the Drawings, but shall be provided.
	B. All structural steel shall be designed to attach to the main building structure in such a manner as to not overstress this structure.  Reinforcement of the building structure may be required in work areas located in existing buildings and in areas where the HVAC trade has relocated ductwork, piping, and equipment to areas other than is shown on the Drawings.
	C. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	D. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor HVAC materials and equipment.
	E. Shop and Field Welding:  Shop and field welding shall be in accordance with AWS D1.1.

	3.11 GROUTING
	A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.

	3.12 FINAL CLEANING
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES.

	3.13 WARRANTIES
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES and as stated below.
	B. Refer to individual equipment specifications for additional warranty requirements.  If a contradiction exists, the most demanding requirements shall prevail.
	C. Compile and assemble the warranties specified in Division 23 into a separated set of vinyl covered, three ring binders, tabulated and indexed for easy reference.
	D. Provide complete warranty information for each item to include date of beginning of warranty or bond; duration of warranty or bond; and names, address, and telephone numbers and procedures for filing a claim and obtaining warranty services.
	E. Submit a single warranty stating that all portions of the work are in accordance with Contract requirements.  Warrant all work against faulty and improper material and workmanship for a period of one (1) year from date of final acceptance by the Owner, except that where guarantees or warranties for longer terms are specified herein, such longer term shall apply.  Within 24 hours after notification, correct any deficiencies that occur during the warranty period at no additional cost to Owner, all to the satisfaction of the Owner and Architect.  Obtain similar warranties from subcontractors, manufacturers, suppliers and sub-trade specialists.
	F. Any material, equipment or appurtenance whose operation or performance does not comply with the requirements of the Contract Documents or that are damaged prior to acceptance will be held as defective and shall be removed and properly replaced at no additional cost to the Owner.

	3.14 INSTALLATION OF ACCESS DOORS AND PANELS
	A. Access Doors and Panels:

	3.15 MAINTENANCE MANUALS
	A. Provide in accordance with Division 01 Section OPERATION AND MAINTENANCE DATA and as stated below.
	B. Include the following information for equipment items:

	3.16 RECORD DOCUMENTS
	A. Provide in accordance with Division 01 Section PROJECT RECORD DOCUMENTS and as stated below.
	B. Indicate installed conditions for the following:

	3.17 DEMONSTRATION AND TRAINING
	A. Provide in accordance with Division 01 Section DEMONSTRATION AND TRAINING and as stated below.
	B. After the tests and adjustments have been made, approved factory-authorized system representatives and the Contractor shall fully instruct Owner in all details of operation and maintenance of equipment installed under this Contract.  Dates and times of such instructions shall be as directed by Owner, including any necessary weekend or after-hours instruction.
	C. The following is a list systems that require Demonstration and Training, refer to the individual specification sections for additional training requirements:



	230510 BASIC ELECTRICAL REQUIREMENTS FOR HVAC EQUIPMENT 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section includes the following:

	1.3 SUBMITTALS
	A. Product Data:

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain disconnect switches of a single type through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a qualified testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.
	C. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store disconnect switches and fuses indoors in clean, dry space with uniform temperature to prevent condensation.  Protect disconnect switches and fuses from exposure to dirt, fumes, water, corrosive substances, and physical damage.
	B. If stored in areas subject to weather, cover disconnect switches and fuses to protect them from weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable materials from inside equipment; install electric heating of sufficient wattage to prevent condensation.

	1.6 COORDINATION
	A. Coordinate layout and installation of disconnect switches with other construction including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Coordinate features of disconnect switches with pilot devices and control circuits to which they connect.
	C. Coordinate features, accessories, and functions of each disconnect switch with ratings and characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and load.


	PART 2 -  PRODUCTS
	2.1 DISCONNECT SWITCHES
	A. Acceptable Manufacturers:
	B. Heavy Duty Safety Switches:  Provide surface-mounted, heavy-duty type, sheet-steel enclosed safety switches of types, sizes and electrical characteristics indicated on the drawings.
	C. Provide switches with quick-make, quick-break type operation, with switchblades that are visible in the 'OFF' position with door open.
	D. Operating handle shall be an integral part of the enclosure base the operating position shall be easily recognizable and pad-lockable in OFF position.
	E. Current carrying parts shall be constructed of 98% conductivity copper, with silver-tungsten type switch contacts and positive pressure type reinforced fuse clips.
	F. Enclosures shall meet environmental conditions of installed location.
	G. Provide motor and motor starter disconnects with horsepower ratings suitable to the loads.
	H. Fusible Switches:  Heavy duty switches, with positive pressure type reinforced fuse clips and fuses of classes and current ratings indicated.
	I. Provide disconnect switches having the capability to have auxiliary contacts mounted as required.
	J. Disconnects shall be finished in manufacturer’s standard gray finish unless otherwise noted on drawings.
	K. Disconnect switches specified as being an integral part of a piece of equipment shall come factory installed and wired.

	2.2 FUSES
	A. Acceptable Manufacturers:
	B. All fuses shall be Class RK1, time delay type.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and surfaces to receive disconnect switches for compliance with requirements, installation tolerances, and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ELECTRICAL REQUIREMENTS - GENERAL
	A. In general, rigid conduit or tubing shall be used, but equipment that requires movement or that would transmit vibration to conduit shall be wired with flexible (liquid tight) steel conduit not exceeding 18" in length.
	B. All equipment shall be grounded with a green-covered ground wire run inside the conduit and connected to equipment frame on one end and to grounding system on the other end.
	C. All electrical work required in Division 23 shall conform to all applicable requirements of Division 26 of these Specifications, and shall comply with the latest edition of the National Electric Code.
	D. The HVAC Trade shall assign all low-voltage and line-voltage Electrical Control Work required under this Contract to the Automatic Temperature Control Subcontractor, who shall perform this work with qualified electricians employed by that Subcontractor.
	E. The HVAC Trade shall co-operate with the contractor for Electrical Work in making all necessary tests and in receiving, storing and setting all motor-driven equipment, electrical devices, and controls furnished and/or installed under these Contracts.
	F. Single phase equipment controls and wiring shall be as follows:

	3.3 CONTROL WIRING INSTALLATION
	A. Install wiring between enclosed controllers according to Division 26.
	B. Bundle, train, and support wiring in enclosures.
	C. Connect hand-off-automatic switch and other automatic control devices where applicable.

	3.4 CONNECTIONS
	A. Conduit installation requirements are specified in other Division 26.  Drawings indicate general arrangement of conduit, fittings, and specialties.
	B. Ground equipment according to Division 26.

	3.5 DISCONNECT SWITCHES
	A. For each HVAC equipment item being furnished on the project the HVAC Trade shall:
	B. A disconnect switch shall be provided for each HVAC equipment item that has a 1-phase or 3-phase power connection.  The HVAC Trade shall provide a disconnect switch for an equipment item unless one of the following occur:
	C. Mount disconnect switch to the equipment item it serves.  If a disconnect switch cannot be mounted to the equipment item it serves or the drawings indicate the disconnect switch to be mounted in a different location, mount switch in a location within 50 feet and within eyesight of the equipment item.  Provide miscellaneous steel as required to mount the disconnect switch.

	3.6 FUSES
	A. Fuses:  Fuses shall be provided for each HVAC equipment item having power connection and requiring fuses.  If fuses are not furnished with the HVAC equipment item, then the HVAC Trade shall provide all the necessary fuses for proper operation of the equipment and the electrical circuit.

	3.7 IDENTIFICATION
	A. Identify disconnect switches, components, and control wiring according to Division 23 Section 230553 "Identification for HVAC Piping and Equipment."

	3.8 PIPING AND DUCTWORK COORDINATION
	A. The HVAC Trade shall not run ductwork or piping above switchboards or panelboards in accordance with the National Electric Code Article 384.  Before ductwork or piping is installed coordinate the exact locations with the Electrical Trade.  Failure to comply with this requirement shall be cause for the ductwork and piping to be removed and relocated at no additional cost to the Owner.



	230513 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT_2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in HVAC equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Efficiency:  NEMA Premium efficiency, as defined in NEMA MG 1.
	D. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 104°F and at altitude of 3300 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

	2.3 SINGLE PHASE MOTORS
	A. Bearings:  Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	B. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset when motor temperature returns to normal range.
	C. Electronic Commutation (EC) Motors:  Each EC motor shall be specifically designed for its particular application.  EC motors shall be permanently lubricated, shall have heavy-duty ball bearings to match the load, and shall be prewired to the specific voltage and phase.  EC motors shall have internal motor circuitry to convert AC power supplied to DC power in order to properly operate the motor.  EC motors shall be capable of having their speed controlled down to 20% of full speed (80% turndown).  EC motor speed shall be controlled by either a potentiometer dial mounted on the motor or by a 0-10 VDC signal.  Each EC motor shall have a minimum efficiency of 85% at all speeds.


	PART 3 -  EXECUTION (Not Applicable)

	230548.13 VIBRATION CONTROLS FOR HVAC PIPING AND EQUIPMENT 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. IBC:  International Building Code.
	B. ICC-ES:  ICC-Evaluation Service.

	1.4 SUBMITTALS
	A. Product Data:  Include rated load, rated deflection, and overload capacity for each vibration isolation device.  Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of isolation device component used.


	PART 2 -  PRODUCTS
	2.1 VIBRATION ISOLATORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Spring Hangers:  Combination coil-spring and elastomeric-insert hanger with spring and insert in compression.

	2.2 FACTORY FINISHES
	A. Finish:  Manufacturer's standard prime coat finish ready for field painting.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and wind-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 VIBRATION CONTROL DEVICE INSTALLATION
	A. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	B. Drilled-in Anchors:

	3.3 ADJUSTING
	A. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	B. Adjust active height of spring isolators.

	3.4 Vibration Controls Schedule


	230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 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.

	1.4 SUBMITTALS
	A. Certified TAB reports.
	B. Instrument calibration reports, to include the following:

	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by NEBB, AABC, or TABB.
	B. Certify TAB field data reports and perform the following:
	C. TAB Report Forms:  Use standard TAB contractor's forms published by AABC or NEBB.
	D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."

	1.6 PROJECT CONDITIONS
	A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.7 COORDINATION
	A. Notice:  Provide seven (7) days advance notice to the Contractor and Owner prior to commencement of TAB work.  Include scheduled test dates and times.  Provide seven (7) days advance notice to any changes in the scheduled dates and times.
	B. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.

	1.8 TAB SPECIALISTS
	A. Subject to compliance with requirements, engage one of the following independent TAB contractors to provide the TAB work:


	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.  Notify contractor, Architect and Engineer immediately upon discovery of any deficiencies.
	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.  Notify contractor immediately upon discovery of any balancing devices not present that will prevent balancing of the system.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Verify that transfer ducts or penetrations in plenum walls exist to enable air flow through plenum as indicated or required.
	E. Examine equipment performance data including fan curves.
	F. Obtain and examine start-up test reports to verify that start-up testing, cleaning, and adjusting of HVAC equipment and systems have been performed prior to the commencement of TAB work.
	G. 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.
	H. Examine suspended equipment, such as in-line fans, etc., and verify that they are accessible and their controls are connected and functioning.
	I. Examine operating safety interlocks and controls on HVAC equipment.
	J. Report deficiencies discovered before and during performance of TAB procedures to the contractor, Architect and Engineer.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks.  Verify the following:

	3.3 GENERAL PROCEDURES FOR TESTING, ADJUSTING 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," or SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing," and the requirements contained in this Section.
	B. Mark equipment and balancing devices, including damper control positions and fan speed control levers and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	C. Take and report testing and balancing measurements in inch pound (IP) units.

	3.4 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.
	B. Determine the best locations in main and branch ducts for accurate duct airflow measurements.
	C. Check airflow patterns from the outdoor air louvers and dampers and the return and exhaust air dampers through the supply fan discharge and mixing dampers.
	D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	E. Check dampers for proper position to achieve desired airflow path.
	F. Check for airflow blockages.
	G. Verify that air duct system is sealed as specified in Division 23 Section 233113 "Metal Ducts."

	3.5 PROCEDURES FOR CONSTANT VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	C. 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.

	3.6 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

	3.7 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents - in addition to certified field report data, include the following:
	C. General Report Data - in addition to form titles and entries, include the following data:
	D. Fan Test Reports - for all fans external to air handling units, rooftop units and terminal equipment such as exhaust fans include the following:
	E. Rectangular Duct Traverse Reports - for main supply and return ducts for each system, include a diagram with a grid representing the duct cross-section and record the following:
	F. Air Terminal Device Reports - for each diffuser, register and grille, include the following:
	G. Instrument Calibration Reports

	3.8 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.



	233113 METAL DUCTS 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 PERFORMANCE REQUIREMENTS
	A. 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 the "Duct Schedule" article in this Section.

	1.4 SUBMITTALS-*
	A. Product data - for each type of the following products:
	B. Shop Drawings - plans, drawn to scale at a minimum of ¼” = 1’-0”, on which the following items are shown and coordinated with each other, using input from installers of the items involved:


	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL 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 1-4, "Transverse (Girth) 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."
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," 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."
	D. 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 2, "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."

	2.2 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.
	C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	D. Tie Rods:  Galvanized steel, 1/4 inch minimum diameter for lengths 36 inches or less; 3/8 inch minimum diameter for lengths longer than 36 inches.

	2.3 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.  Also, sealants and gaskets shall conform to UL 181A for metal ducts and UL 181B for flexible air ducts and flexible air connectors.
	B. Water Based Joint and Seam Sealant:
	C. Flanged Joint Sealant:  Comply with ASTM C 920.
	D. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

	2.4 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium plated steel rods and nuts.
	B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct."
	C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	D. Trapeze and Riser Supports:


	PART 3 -  EXECUTION
	3.1 DUCTWORK - GENERAL
	A. Do not install ductwork in transformer vaults, elevator equipment rooms or electrical equipment rooms unless the ductwork serves HVAC equipment located in that room and is dedicated to provide cooling and/or heating to that room.  Do not install ductwork adjacent to or above any surface of electrical controls, panels, switches, terminals, boxes or similar electrical equipment.  Drip-pan protection shall not be permitted, except where detailed.

	3.2 PROTECTION OF DUCT
	A. Immediately after fabrication, the duct shall be cleaned of all dirt, dust and debris.  The ends of the duct section shall then be securely covered with plastic and strapping tape.  The duct shall then be completely covered with cloth or plastic.
	B. When each duct section transported to the job site, the covering over the ends of each duct shall be maintained to prevent the entrance of dirt, dust and debris.  In addition, all ducts shall be covered with plastic or cloth.
	C. Immediately after the duct arrives at the job site and prior to being installed, the covering over the ends of each duct shall be maintained to prevent the entrance of dirt, dust and debris.  In addition, all ducts shall be covered with plastic or cloth.
	D. When each duct is installed, the plastic covering shall be removed.  Once installed, the duct section shall be inspected for the existence of dirt or dust; if discovered, the duct section shall be cleaned of all dirt and dust.  Unless the next section of duct is in the process of being installed, the end of the duct shall securely covered with plastic and strapping tape.

	3.3 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 ducts with fewest possible joints.
	D. Install factory or shop fabricated fittings for changes in direction, size, and shape and for branch connections.
	E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	G. Install ducts with a minimum clearance of 1 inch plus allowance for insulation thickness.
	H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	I. 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.
	J. 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.

	3.4 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. Closure systems used to seal metal ductwork shall be installed in accordance with the manufacturer’s installation instructions.
	C. Unlisted duct tape is not permitted as a sealant on any metal ducts.
	D. Duct connections to flanges of air distribution system equipment shall be sealed and mechanically fastened.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and Supports."
	B. Ducts shall be supported directly from the building substrate.  Ducts are not permitted to be supported from other ducts, pipes, conduits, or cable tray.
	C. Building Attachments:  Structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	D. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, "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.
	E. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	F. 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.
	G. 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.

	3.6 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.

	3.7 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized steel primer.  Paint materials and application requirements are specified in Division 09 painting Sections.

	3.8 DUCT SCHEDULE
	A. Duct Material - fabricate ducts with galvanized sheet steel.
	B. Duct Pressure Class, SMACNA Seal Class, and SMACNA Leakage Class:  Fabricate ducts for the following pressure, seal and leakage classes:
	C. Intermediate Reinforcement



	233300 AIR DUCT ACCESSORIES 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Product Data - submit manufacturer’s published data for each type of product indicated.
	B. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance manuals.

	1.4 QUALITY ASSURANCE
	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."


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. 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.
	C. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless steel ducts.
	D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.2 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers

	2.3 FLANGE CONNECTORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Description:  Roll-formed, factory fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material:  Galvanized steel.
	D. Gauge and Shape:  Match connecting ductwork.

	2.4 TURNING VANES
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	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.
	C. 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."
	D. Vane Construction:  Single wall.

	2.5 DUCT MOUNTED ACCESS DOORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Duct mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2 (7-2M), "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."

	2.6 FLEXIBLE CONNECTORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	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 having a minimum width of 5-3/4 inches 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.

	2.7 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.


	PART 3 -  EXECUTION
	3.1 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.  Install volume dampers a minimum of 5-feet from the diffuser, register or grille in which it is controlling airflow.  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.
	D. Install turning vanes in all mitered rectangular duct elbows with an angle greater than 45°.
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	H. Install access doors with swing against duct static pressure.
	I. Access Door Sizes:  Access doors shall be sized as large as possible and practical, but shall not be less than 12 x 6 inches and shall not be greater than 25 x 25 inches.
	J. Label access doors according to Division 23 Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	K. Install flexible connectors to connect ducts to equipment.
	L. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233423 HVAC POWER VENTILATORS 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. Section Includes

	1.3 PERFORMANCE REQUIREMENTS
	A. Project Altitude:  Base fan-performance ratings on actual Project site elevations.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  Also include plans, elevations, sections, details, and attachments to other work.  Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	B. In addition, include the following:
	C. Operation and Maintenance Data:  For each power ventilator, include in emergency, operation, and maintenance manuals.

	1.5 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.
	C. UL Standards:  Power ventilators shall comply with UL 705.  Power ventilators for use for restaurant kitchen exhaust shall also comply with UL 762.

	1.6 COORDINATION
	A. Coordinate size and location of structural steel support members.


	PART 2 -  PRODUCTS
	2.1 IN-LINE CENTRIFUGAL FANS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Housing:  Square, minimum 18 gauge galvanized steel or aluminum, bolted construction with integral inlet and outlet duct collars.  Bolted access doors shall be located on three sides sealed with closed cell neoprene gasketing.  Housing shall be pre-drilled to accommodate universal mounting feet for vertical or horizontal installation.
	C. Direct-Drive Units:  Motor mounted in airstream; factory wired to disconnect switch located on outside of fan housing.  Units shall contain a fan wheel, inlet cone, and motor.
	D. Fan Wheels:  Aluminum, with backward inclined or airfoil blades welded to or machined cast into an aluminum hub.  Fan wheel shall be statically and dynamically balanced.
	E. Motors:
	F. Bearings:  Bearings shall be designed and individually tested specifically for use in air handling applications.  Bearings shall be heavy duty construction and shall be the regreasable ball type in a pillow-block cast iron housing selected for a minimum L50 life in excess of 200,000 hours at maximum cataloged operating speed.
	G. Isolation:  Blower and motor shall be mounted on rubber isolators that isolate them from the fan housing.
	H. Accessories
	I. Capacities and Characteristics:  Refer to the schedule on the drawings.

	2.2 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. Install power ventilators level and plumb.
	B. Support suspended units from structure using threaded steel rods and spring hangers having a static deflection of 1 inch.  Vibration control devices are specified in Division 23 Section 230548.13 "Vibration Controls for HVAC Piping and Equipment."
	C. Install units with clearances for service and maintenance.

	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 233300 "Air Duct Accessories."
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment according to Division 26 Sections.
	D. Connect wiring according to Division 26 Sections.

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Prepare test and inspection reports.

	3.4 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Adjust belt tension.
	C. Comply with requirements in Division 23 Section 230593 "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.

	3.5 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain power ventilators.  Refer to Division 01 for additional requirements.



	233713 DIFFUSERS, REGISTERS, AND GRILLES 2021223
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. All Division 23 Specification Sections also apply to this Section.

	1.2 SUMMARY
	A. This Section includes ceiling and wall mounted diffusers, registers, and grilles.

	1.3 SUBMITTALS
	A. Product data - for each type of product indicated, include the following:

	1.4 QUALITY ASSURANCE
	A. Product Options:  Drawings indicate size, profiles, performance, and dimensional requirements of diffusers, registers and grilles, and are based on the specific equipment indicated.  Refer to Division 01 for additional requirements.


	PART 2 -  PRODUCTS
	2.1 GRILLES
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. Fixed Blade Louvered Return/Exhaust Grille

	2.2 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."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where indicated, as much as practical.  For units installed in lay-in ceiling panels, locate units in the center of panel.  Where architectural features or other items conflict with installation, notify Architect for a determination of final location.
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.3 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	233733 LOUVERS 2021223

	DIVISION 26
	DIVISION 31
	31 1000. NVH Rec. Park - Site Clearing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Stripping and stockpiling topsoil.
	2. Temporary erosion- and sedimentation-control measures.

	B. Related Sections include the following:
	1. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase course.


	1.3 DEFINITIONS
	A. Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.

	1.4 MATERIAL OWNERSHIP
	A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.5 SUBMITTALS
	A. Product Specification Data Sheets:  For each type of manufactured material and product indicated.
	B. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or videotape.

	C. Record Drawings: Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.6 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities. Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing op...
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.

	B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	C. Utility Locator Service:  Notify PA One Call (1-800-242-1776) for area where Project is located before site clearing.  Augment PA One Call with private utility service where necessary.
	D. Do not commence site clearing operations until temporary erosion- and sedimentation-control and temporary fencing are in place.
	E. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section Earth Moving.
	B. Erosion control materials are shown on the Erosion and Sediment Control Drawing Set and Report.

	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to Erosion- and Sedimentation Control Drawings and requ...
	B. Temporary Stabilization defined per PA Code Title 25 Chapter 102.22:
	1. Upon temporary cessation of an earth disturbance activity or any stage or phase of an activity where a cessation of earth disturbance activities will exceed 4 days, the site shall be immediately seeded, mulched, or otherwise protected from accelera...
	2. For an earth disturbance activity or any stage or phase of an activity to be considered temporarily stabilized, the disturbed areas shall be covered with one of the following:
	a. A minimum uniform coverage of mulch and seed, with a density capable of resisting accelerated erosion and sedimentation.
	b. An acceptable BMP which temporarily minimizes accelerated erosion and sedimentation


	C. Permanent Stabilization defined per PA Code Title 25 Chapter 102.22:
	1. Upon final completion of an earth disturbance activity or any stage or phase of an activity, the site shall immediately have topsoil restored, replaced, or amended, seeded, mulched or otherwise permanently stabilized and protected from accelerated ...
	2. E&S BMPs shall be implemented and maintained until the permanent stabilization is completed. Once permanent stabilization has been established, the temporary E&S BMPs shall be removed. Any areas disturbed in the act of removing temporary E&S BMPs s...
	3. For an earth disturbance activity or any stage or phase of an activity to be considered permanently stabilized, the disturbed areas shall be covered with one of the following:
	a. A minimum uniform 70% perennial vegetative cover, with a density capable of resisting accelerated erosion and sedimentation.
	b. An acceptable BMP which permanently minimizes accelerated erosion and sedimentation.


	D. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	E. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	F. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.  All utility disconnection and reconnection work shall be coordinated with respective utility company and work shall be in accordance with respective utility company’s standards.

	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner/Owner’s Representative not less than 3 days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner/Owner’s Representative written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.4 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and non-soil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water.
	1. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity indicated to be stockpiled or reused.


	3.5 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.



	23-08-22 NVH Family Recreational Area_Specs-Civil_Barry-Cosmos Tech
	31 1100 - Clearing and Grubbing
	31 2200 - Grading
	31 2300 - Excavation and  Fill
	A. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.
	B. Sand: ASTM C33/C33M; fine aggregate.
	C. Common Fill: Reused site or imported soils free from trash, debris, roots over 1 inch in diameter, matted roots, rocks over 3 inches in diameter, topsoil, and other deleterious matter.


	31 2000. NVH Rec. Park - Earth Moving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section shall include, but not be limited to, the following:
	1. Preparing subgrades for infiltration area, sidewalks, parking areas, access roads, and planting areas.
	2. Excavating to line, grade and configuration as shown on the Drawings.
	3. Fill to line, grade and configuration as shown on the Drawings.
	4. Excavating and backfilling for utility trenches, including the storm sewer system.
	5. Excavation and backfilling for landscaping.

	B. This Section shall not include work within the building limits, except for bulk grading.

	1.3 DEFINITIONS
	A. Backfill:  Soil material, aggregate material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.
	C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill meeting the requirements of the Technical Specifications.
	D. Excavation:  Removal of material encountered above subgrade and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Owner.
	2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Owner.  Unauthorized excavation, as well as remedial work directed by Owner, shall be without additional compensation.

	E. Fill:  Soil materials used to raise existing grades.
	F. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for footing, trench, and pit excavation that cannot be removed by rock excavati...
	1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic excavator; equipped with a 42-inch-wide, maximum, short-tip-radius rock bucket; rated at not less than 138-hp flywheel power with bucket-curling force of not less than...
	2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 210-hp flywheel power and developing a minimum of 48,510-lbf breakout force with a general-purpose bare bucket; measured according to SAE J-732.

	G. Structures:  Manholes, footings, foundations, retaining walls, buildings, slabs, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	H. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt pavement, or course placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	I. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.
	J. Utilities:  On-site underground pipes, conduits, ducts, and cables.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Each type of plastic warning tape.
	2. Geotextile.
	3. Each type of aggregate.

	B. Material Test Reports - Soils:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each on-site and borrow soil material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 698 for each on-site and borrow soil material proposed for fill and backfill.

	C. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by earthwork operations.  Submit before earthwork begins.
	D. Material Test Reports - Aggregate:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each on-site and borrow soil material proposed for fill and backfill.
	2. Material Certification for each type and source of material.


	1.5 QUALITY ASSURANCE / CONTROL
	A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to ASTM D 3740 and ASTM E 548.  Testing requirements are dis...
	B. Independent Testing Laboratory selected and paid by for by the Owner, shall be retained to perform construction testing on site based on the requirements of this Specification.
	C. If compaction requirements are not complied with during the construction process, remove and recompact deficient areas until proper compaction is obtained at no additional expense to the Owner.
	D. In areas to receive pavement, CBR (California Bearing Ratio) tests shall be performed by the independent testing laboratory at a frequency of 5 per type of pavement.  Test reports shall be submitted a minimum of 10 days in advance of scheduled pave...
	E. Field density tests for in-place materials shall be performed according to one of the following standards as part of construction testing standards:
	1. Sand-Cone Method: ASTM D 1556
	2. Balloon Method: ASTM D 2167
	3. Nuclear Method: ASTM D 2922 (Method B-Direct Transmission)

	F. Independent Testing Laboratory shall prepare test reports that indicate test location, elevation data, and test results.  The Owner and Contractor shall be provided with copies of reports within 96 hours of time test was performed. In event that an...
	G. Costs related to retesting due to failures shall be paid for by the Contractor at no additional expense to Owner. Contractor shall provide free access to site for testing activities


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.  If borrow is necessary, the Contractor shall comply with the conditions of the Erosion and Sediment Control Plan.
	B. Common Fill:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or a combination of these groups; free of rock or gravel larger than 2 inches in any dimension, and free of debris, waste, frozen materials, vegetation, and other delet...
	C. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	D. Drainage Stone:  Shall meet the requirements of Section 703 for AASHTO 57 of the Pennsylvania Department of Transportation Publication 408 Specifications, latest revisions.  Drainage Stone shall be washed gravel.  Slag is not acceptable.
	E. Trench Backfill:  Shall be No. 2A Coarse Aggregate the meeting the requirements of Section 703 of the Pennsylvania Department of Transportation Publication 408 Specifications, latest revisions or AASHTO No. 57 crushed limestone.  Drainage Stone is ...

	2.2 GEOTEXTILES
	A. General:  Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods...
	1. Survivability:  Class 2; AASHTO M 288.


	2.3 AGGREGATE SUBBASE
	A. Aggregate Subbase:  Subbase shall be crushed limestone in accordance with PADOT standard specifications for subbase aggregate.  Slag is not allowed.

	2.4 ACCESSORIES
	A. Delete warning tapes in this Article if not required.  Use may be mandatory for underground hazardous utilities.
	B. Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility; col...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface is specified in Division 31 Section Site Clearing.
	C. Protect and maintain erosion and sedimentation controls during earthwork operations.

	3.2 DEWATERING
	A. General Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.
	2. Install a dewatering system, if necessary, to keep subgrades dry and convey ground water away from excavations.  Maintain until dewatering is no longer required.


	3.3 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	3. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	4. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:


	3.4 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.5 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Excavate trenches to uniform widths to provide the clearances shown on the Drawings.

	B. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...

	3.6 SUBGRADE INSPECTION
	A. Notify Owner’s Representative when excavations have reached required subgrade.
	B. If Owner’s Representative determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Owner’s Representative, and replace with compacted backfill or fill as directed.

	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Owner’s Representative, without additional compensation.

	3.7 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation with PADOT No. 2A, or AASHTO No. 57 crushed limestone as directed by Owner’s Representative, or common fill if acceptable to the Owner’s Representative.

	3.8 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.9 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, sub-drainage, damp-proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.10 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 inches (750 mm) below surface of roadways.  After installing and testing, completely encase piping or conduit in a minimum of 4 inches of concrete before backfillin...
	D. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	E. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.11 COMMON FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations in accordance with the Drawings.
	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.12 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.

	3.13 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within tolerances noted on the Drawings.

	3.14 AGGREGATE SUBBASE COURSE
	A. Place subbase in accordance with PADOT Section 350.

	3.15 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Owner; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.16 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.
	B. Excess satisfactory soil shall be stockpiled at a designated site chosen by the Owner in accordance with the erosion and sediment control plan.
	END OF SECTION 312000



	DIVISION 32
	32 1313. NVH Rec. Park - Concrete Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Walkways.
	2. Curbs.

	B. Related Sections include the following:
	1. Division 31 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	2. Division 32 Section "Pavement Joint Sealants" for joint sealants of joints in concrete pavement and at isolation joints of concrete pavement with adjacent construction.
	3. Division 3 Section "Cast-in-Place Concrete" for general building applications of concrete.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product indicated.
	B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Qualification Data:  For testing agency.
	D. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated, based on comprehensive testing of current materials:
	1. Aggregates: Include service record data indicating absence of deleterious expansion of concrete due to alkali-aggregate reactivity.

	E. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies with requirements:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.
	9. Field quality-control test reports.
	10. Minutes of preinstallation conference.


	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	E. Mockups:  Cast mockups of full-size sections of concrete pavement to demonstrate typical joints, surface finish, texture, color, and standard of workmanship.
	1. Build mockups in the location and of the size indicated or, if not indicated, as directed by Landscape Architect.
	2. Notify Landscape Architect seven days in advance of dates and times when mockups will be constructed.
	3. Obtain Landscape Architect's approval of mockups before starting construction.
	4. Maintain approved mockups during construction in an undisturbed condition as a standard for judging the completed pavement.
	5. Demolish and remove approved mockups from the site when directed by Landscape Architect.
	6. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 1 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials and concrete pavement construction practices.  Require representatives, including the following, of each en...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete producer.
	d. Concrete pavement subcontractor.



	1.6 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 100 feet or less.

	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.3 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet.
	C. Epoxy-Coated Welded Wire Fabric:  ASTM A 884/A 884M, Class A, plain steel.
	D. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60; deformed.
	E. Plain Steel Wire:  ASTM A 82, as drawn.
	F. Deformed-Steel Wire:  ASTM A 496.
	G. Epoxy-Coated-Steel Wire:  ASTM A 884/A 884M, Class A coated, plain.
	H. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60.  Cut bars true to length with ends square and free of burrs.
	I. Epoxy-Coated Joint Dowel Bars:  ASTM A 775/A 775M; with ASTM A 615/A 615M, Grade 60, plain steel bars.
	J. Tie Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	K. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from st...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

	L. Epoxy Repair Coating:  Liquid two-part epoxy repair coating, compatible with epoxy coating on reinforcement.
	M. Zinc Repair Material:  ASTM A 780.

	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I, white
	a. Fly Ash:  ASTM C 618, Class C.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate, uniformly graded.  Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  1 inch nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.5 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.

	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

	2.7 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture designs for the trial batch method.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  4000 psi.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
	3. Slump Limit:  5 inches, plus or minus 1 inch.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content: 4-1/2 percent plus or minus 1.5 percent for 1-inch nominal maximum aggregate size.

	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement according to ACI 301 requirements for concrete exposed to deicing chemicals.

	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete mixes of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete mixes larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd..
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph.
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons.
	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch require correction according to requirements in Division 2 Section "Earthwork".

	C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and subgrade is ready to receive pavement.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement:  Use galvanized steel wire ties to fasten zinc-coated reinforcement.  Repair cut and damaged zinc coatings with zinc repair material.
	F. Epoxy-Coated Reinforcement:  Use epoxy-coated steel wire ties to fasten epoxy-coated reinforcement.  Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M.
	G. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 2-inc...

	3.5 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless otherwise indicated.
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do not continue reinforcement through sides of pavement strips, unless otherwise indicated.
	2. Provide tie bars at sides of pavement strips where indicated.
	3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Expansion Joints:  Form expansion joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 20 feet, unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Control Joints:  Form weakened-plane control joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows to match jointing of existing adjacent co...
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1/4-inch radius.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover marks o...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before developin...

	E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.
	F. Do not add water to fresh concrete after testing.
	G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	I. Place concrete in two operations; strike off initial pour for entire width of placement and to the required depth below finish surface.  Lay welded wire fabric or fabricated bar mats immediately in final position.  Place top layer of concrete, stri...
	1. Remove and replace concrete that has been placed for more than 15 minutes without being covered by top layer, or use bonding agent if approved by Landscape Architect.

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades,...
	M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as requir...
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during operations.

	N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.
	O. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and not more than 80 deg F at point of placement.
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	P. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing w...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand floating if area is small or inacces...
	1. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.


	3.8 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written instructio...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Immediately ...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...


	3.9 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 and as follows:
	1. Elevation:  1/4 inch.
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot-long, unleveled straightedge not to exceed 1/4 inch.
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch.
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch.
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch.
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches.
	8. Joint Spacing:  3 inches.
	9. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	10. Joint Width:  Plus 1/8 inch, no minus.


	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least 1 composite sample for each 5000 sq. ft. or fraction thereof of each concrete mix placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mix.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mix.
	4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F  and below and when 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from 2 specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Landscape Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placem...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Landscape Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Landscape Architect.
	G. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.11 REPAIRS AND PROTECTION
	A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply with requirements in this Section.
	B. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and spillage of materials as they occur.
	C. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete pavement not more than two days before date scheduled for Substantial Completion inspections.



	32 1373. NVH Rec. Park - Concrete Paving Joint Sealants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Expansion and control joints.
	2. Joints between concrete and other construction.

	B. Related Sections include the following:
	1. Division 32 Section "Concrete Paving" for constructing joints in concrete pavement.


	1.3 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Verification:  For each type and color of joint sealant required.  Install joint-sealant samples in 1/2-inch- wide joints formed between two 6-inch- long strips of material matching the appearance of exposed surfaces adjacent to joint s...
	C. Product Certificates:  For each type of joint sealant and accessory, signed by product manufacturer.
	D. Qualification Data:  For Installer.
	E. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.

	F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for sealants.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
	B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.
	C. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	1. Use manufacturer's standard test methods to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Submit not fewer than eight pieces of each type of material, including joint substrates, shims, joint-sealant backings, secondary seals, and miscellaneous materials.
	3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	5. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are based on previous testing of current sealant products for adhesion to, and compatibility with, joint substrates and other materials matching those su...

	D. Product Testing:  Obtain test results for "Product Test Reports" Paragraph in "Submittals" Article from a qualified testing agency based on testing of current sealant products within a 36-month period preceding the commencement of the Work.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 for testing indicated, as documented according to ASTM E 548.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing instructions for multicomponent materials.
	B. Store and handle materials to comply with manufacturer's written instructions to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint sealant manufacturer.
	2. When ambient and substrate temperature conditions are outside limits permitted by joint sealant manufacturer or are below 40 deg F.
	3. When joint substrates are wet.

	B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less than that allowed by joint sealant manufacturer for application indicated.
	C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants capable of interfering with their adhesion are removed from joint substrates.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products listed in other Part 2 articles.
	B. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 articles.

	2.2 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:  As selected by Landscape Architect from manufacturer’s list of available colors.

	2.3 COLD-APPLIED JOINT SEALANTS
	A. Multicomponent Jet-Fuel-Resistant Sealant for Concrete:  Pourable, chemically curing elastomeric formulation complying with the following requirements for formulation and with ASTM C 920 for type, grade, class, and uses indicated:
	1. Urethane Formulation:  Type M; Grade P; Class 12-1/2; Uses T, M, and, as applicable to joint substrates indicated, O.
	a. Available Products:
	1) Pecora Corporation; Urexpan NR-300.
	2) Approved equal.


	2. Coal-Tar-Modified Polymer Formulation:  Type M; Grade P; Class 25; Uses T and, as applicable to joint substrates indicated, O.
	a. Available Products:
	1) Meadows, W. R., Inc.; Sealtight Gardox.
	2) Approved equal.


	3. Bitumen-Modified Urethane Formulation:  Type M; Grade P; Class 25; Uses T, M, and, as applicable to joint substrates indicated, O.
	a. Available Products:
	1) Tremco Sealant/Waterproofing Division; Vulkem 202.
	2) Approved equal.



	B. Single-Component Jet-Fuel-Resistant Urethane Sealant for Concrete:  Single-component, pourable, coal-tar-modified, urethane formulation complying with ASTM C 920 for Type S; Grade P; Class 25; Uses T, M, and, as applicable to joint substrates indic...
	1. Available Products:
	a. Sonneborn, Div. of ChemRex, Inc.; Sonomeric 1.
	b. Approved equal.


	C. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, nonsag silicone sealant complying with ASTM D 5893 for Type NS.
	1. Available Products:
	a. Crafco Inc.; RoadSaver Silicone.
	b. Approved equal.


	D. Type SL Silicone Sealant for Concrete and Asphalt:  Single-component, low-modulus, neutral-curing, self-leveling silicone sealant complying with ASTM D 5893 for Type SL.
	1. Available Products:
	a. Crafco Inc.; RoadSaver Silicone SL.
	b. Approved equal.


	E. Multicomponent Low-Modulus Sealant for Concrete and Asphalt:  Proprietary formulation consisting of reactive petropolymer and activator components producing a pourable, self-leveling sealant.
	1. Available Products:
	a. Meadows, W. R., Inc.; Sof-Seal.
	b. Approved equal.



	2.4 HOT-APPLIED JOINT SEALANTS
	A. Jet-Fuel-Resistant Elastomeric Sealant for Concrete:  Single-component formulation complying with ASTM D 3569.
	1. Available Products:
	a. Crafco Inc.; Superseal 444/777.
	b. Meadows, W. R., Inc.; Poly-Jet 3569.
	c. Approved equal.


	B. Jet-Fuel-Resistant Sealant for Concrete and Tar Concrete:  Single-component formulation complying with ASTM D 3581.
	1. Available Products:
	a. Crafco Inc.; Superseal 1614A.
	b. Meadows, W. R., Inc.; Poly-Jet 1614.
	c. Meadows, W. R., Inc.; Poly-Jet 3406.
	d. Meadows, W. R., Inc.; Poly-Jet 3569.
	e. Approved equal.


	C. Elastomeric Sealant for Concrete:  Single-component formulation complying with ASTM D 3406.
	1. Available Products:
	a. Crafco Inc.; Superseal 444/777.
	b. Meadows, W. R., Inc.; Poly-Jet 3406.
	c. Approved equal.


	D. Sealant for Concrete and Asphalt:  Single-component formulation complying with ASTM D 3405.
	1. Available Products:
	a. Koch Materials Company; Product No. 9005.
	b. Koch Materials Company; Product No. 9030.
	c. Meadows, W. R., Inc.; Sealtight Hi-Spec.
	d. Approved equal.



	2.5 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold- and Hot-Applied Sealants:  ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Sealants:  ASTM D 5249; Type 2; of thickness and width required to control sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.
	D. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.

	2.6 PRIMERS
	A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacture...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install backer materials of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of backer materials.
	2. Do not stretch, twist, puncture, or tear backer materials.
	3. Remove absorbent backer materials that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses provided for each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and...
	1. Remove excess sealants from surfaces adjacent to joint.
	2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions, unless otherwise indicated.
	G. Provide recessed joint configuration for silicone sealants of recess depth and at locations indicated.

	3.4 CLEANING
	A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...



	32 1816.13. NVH Rec. Park - Playground Surface Syetems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Unitary synthetic poured dual density rubber seamless surface

	B. Related Sections:
	1. Division 11 Section "Playground Equipment and Structures" for play structures installed only over protective use zones, at appropriate fall heights.
	2. Division 31 Section "Site Clearing" for stripping, grubbing, removing topsoil, and protecting trees to remain.
	3. Division 31 Section "Earthwork" for excavation, filling, and grading work, including compacted subgrades and subbase courses, and dewatering.


	1.3 DEFINITIONS
	A. CPSC:  U.S. Consumer Products Safety Commission
	B. Critical Height:  Standard measure of shock attenuation. According to Consumer Products Safety Commission (CPSC) No. 325, this means "the fall height below which a life-threatening head injury would not be expected to occur."
	C. SBR:  Styrene-butadiene rubber.
	D. EPDM:  Ethylene propylene diene terpolymer rubber.
	E. EWF:  Engineered Wood Fiber; natural processed wood product manufactured expressly for use as a playground surface.
	F. IPEMA:  International Play Equipment Manufacturer’s Association.
	G. Use Zone:  According to ASTM F 1487, this means "the area beneath and immediately adjacent to a play structure that is designated for unrestricted circulation around the equipment and on whose surface it is predicted that a user would land when fal...

	1.4 REFERENCES
	A. ASTM F 1292-13 or latest version Specification for Impact Attenuation of Surfacing Materials within the Uses Zone of Playground Equipment.
	B. Accessibility of Surface Systems:  According to ASTM F 1951-13 or latest version..
	C. Minimum Characteristics for EWF Surfaces:  According to ASTM F 2075, ASTM 2223, ASTM F 2479, ASTM F 1292, and ASTM F 1951.
	D. United States Department of Justice – Americans with Disabilities Act (ADA) Standards for Accessible Design, latest edition.

	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Manufacturer’s written instructions for recommended maintenance practices.
	C. Shop Drawings:  For each playground surface system, include materials, plans, cross sections, drainage, installation, and edge termination. Include patterns made by varying colors of surfacing.  Include details of graphics.
	D. 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. Extent of surface systems and use zones for equipment.
	2. Critical heights for playground surfaces and fall heights for equipment.

	E. Samples for Initial Selection:
	1. Include similar samples of playground surface system and accessories involving color selection.

	F. Samples for Verification:  For each type of playground surface system indicated.
	1. Minimum 4 inch disc Sample of synthetic rubber seamless surface.

	G. Product Schedule:  For playground surface systems.  Use same designations indicated on Drawings.
	H. Qualification Data:  For qualified Installer and testing agency.
	I. Material Certificates:  For each type of playground surface system, from the manufacturer.
	J. MSDS and Product data sheets for items in Part-2 Products.
	K. Material Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each playground surface system.
	L. Product Certificates:  For each type of playground surface system, from the manufacturer, including IPEMA.
	M. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each playground surface system. Specific Testing to include:
	1. ASTM 1028 Skid Resistance Test
	2. Test results from a Zenon Arc Weatherometer exposure test from a third party shall be submitted by the installer prior to the installation of the surface. The surfacing system (pebbles and binder) shall be tested for a minimum of 10,000 hours and s...
	3. ASTM 1292 – If critical fall height is required, impact attenuation test results shall be submitted to the requiring agency prior to installation of the surface. The results shall be submitted on the letterhead of the independent testing lab. Impac...

	N. Compliance audit report verifying the playground surface systems meet playground safety standards and accessibility.
	O. Warranty:  Sample of special warranty.
	P. Operation and Maintenance Manual: See Division 01 Section “Operation and Maintenance Data” for manual requirements.
	Q. The Installer shall submit a minimum of three (3) similar projects of scope, scale, and material.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.  Installer’s Site Superintendent is to have a minimum of five (5) years of experience installing similar materials on similarly scaled projects.
	B. Source Limitations:  Obtain playground surface system materials, including primers and binders, from single source from single manufacturer.
	1. Provide secondary materials including adhesives, primers, and geotextiles, and repair materials of type and from source recommended by manufacturer of playground surface system materials.

	C. Standards and Guidelines:  Comply with CPSC No. 325, "Handbook for Public Playground Safety"; IPEMA-certified product, ASTM F 1292; and ASTM F 1487.
	D. Color:  All colors of surfacing shall be as specified in the Contract Documents.  Colors shall be uniform in appearance.  In the case of color percentages of material, the mixtures of color shall be uniform and consistent.
	E. Compliance Audit: The Contractor shall have third-party testing to verify compliance on all playground surface systems installed within the playground. Audit and testing shall verify:
	1. Impact attenuating surface complies with ASTM F 1292.
	2. Distances, spacing, and transitions comply with playground safety standards, ASTM F 1951, and ADA.

	F. Standards and Guidelines:  Comply with CPSC No. 325, "Handbook for Public Playground Safety"; ASTM F 1292; and ASTM F 1487.

	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit playground surface system installation to be performed according to manufacturers' written instructions and warranty requirements. Temperatu...

	1.8 WARRANTY
	A. Playground Protective Surfacing shall be warranted for a period of one (1) year after date of Substantial Completion. Warranty shall not cover defects resulting from lack of adequate maintenance, neglect, or abuse by City staff, hail, or incidents ...
	B. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of playground surface system that fail in materials or workmanship within the specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Reduction in impact attenuation.
	b. Deterioration of surface and other materials beyond normal weathering.




	PART 2 -  PRODUCTS
	2.1 UNITARY SYNTHETIC DUAL-DENSITY SEAMLESS SURFACE
	A. Surface System:  Poured-in-place, two (2) layer system with wearing course over cushion course. Provide manufacturer's standard thickness for each layer as required for overall thickness indicated, IPEMA- certified product or tested for impact atte...
	1. Products:  Subject to compliance with requirements. Provide the following product or approved equal.
	a. PebbleFlex 2.0 surfacing system by Landscape Structures; 601 7th Street South Delano, MN 55238 p. 888-438-6574 f. 763-972-3185 www.playsi.com

	2. Top Layer:  PebbleFlex 2.0 aliphatic thermoplastic polyurethane Pebbles. Black material, if included must be an aliphatic thermoplastic polyurethane pebble and not a rubber such as EPDM or TPV.
	3. Impact Layer:  The impact layer is to be made of rubber. The rubber is to be select SBR rubber strands of not more than 1” in length.
	4. Equal Materials: The PebbleFlex 2.0 pebbles are an aliphatic thermoplastic polturethane pebble. The system is 100% color throughout. The PebbleFlex 2.0 binder is 100% solids aliphatic. Any equal product must be urethane based, not rubber based such...
	5. Finish Texture: Pebble grain.
	6. Critical Height:  As indicated on the Contract Drawings.
	7. Overall Thickness: Not less than as indicated on the Contract Drawings.
	8. Primer/Adhesive:  Manufacturer's standard primer and weather-resistant, moisture-cured polyurethane adhesive suitable for unit, substrate, and location indicated.
	9. Color(s):  Brown

	B. Leveling and Patching Material for Use on Concrete Substrate Below Synthetic Play Surface:  Portland cement-based grout or epoxy- or polyurethane-based formulation suitable for exterior use and approved by playground surface system manufacturer.

	2.2 DRAINAGE
	A. See Division 33 Section “Subdrainage Systems”.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for maximum moisture content, subgrade and substrate conditions, drainage, and other conditions affecting performance of the Work.
	B. Surface Substrates:  Verify that substrates are satisfactory for unitary playground surface system installation and that substrate surfaces are dry, cured, and uniformly level or sloped to drain within recommended tolerances according to playground...
	1. Concrete Substrates:  Verify that substrates are dry, free from surface defects, and free of laitance, glaze, efflorescence, curing compounds, form-release agents, hardeners, dust, dirt, loose particles, grease, oil, and other contaminants incompat...

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. General:  Prepare substrates to receive surfacing products according to playground surface system manufacturer's written instructions. Verify that substrates are sound and without high spots, ridges, holes, and depressions.
	B. Concrete Substrates:  Provide sound supportive surface for playground surface system.
	1. Repair unsatisfactory surfaces and fill holes and depressions.
	2. New or existing concrete
	a. If applying directly to concrete, concrete must be cured for at least 28 days.
	b. If an SBR layer is used between the concrete and safety surface, then the concrete must be cured for at least 14 days.
	c. New concrete must be light broom finish and can be prepared simply by acid etching.

	3. Saw cut concrete for terminal edges of playground surface systems as indicated.
	4. Treat control joints and other nonmoving substrate cracks to prevent telegraphing through playground surface system.

	C. Surface Preparation: Concrete must have adequate drains to prevent water from backing up into the surface.

	3.3 GENERAL INSTALLATION
	A. General:  Comply with playground surface system manufacturer's written installation instructions. Install playground surface system over area and in thickness indicated.

	3.4 DRAINAGE SYSTEMS
	A. Install drainage systems as indicated on Contract Drawings, Details, and per Division 33 Section “Subdrainage Systems”.

	3.5 INSTALLATION
	A. Thickness:  The total depth of the surface shall be installed in strict accordance and conformity to the Manufacturer’s drawings and these specification requirements. Surface thickness will vary in the impact layer. Thickness of the impact layer wi...
	B. Impact Cushion Layer: The impact layer is to be made of rubber. The SBR rubber is to be a strand of not more than 1 inch in length. The manufacturer’s minimum depth of greater shall be installed as required by the fall height(s) required by the pla...
	For surrounding curbing, prime the vertical surface of the curbing using the SBR binder. Mix one fifty-pound bad of SBR buffings with 8.14 pounds of aromatic polyurethane binder so that the buffings are covered evenly. Spread the mix and trowel to the...
	C. Top Layer: The overall thickness shall be no less than 3/8” and be composed of PebbleFlex 2.0 material with an aliphatic polyurethane binder supplied by the manufacturer.
	1. Mixing and Finshing: Dry mix 100 pounds of PebbleFlex 2.0 Pebbles (50 large/50 small) in a mortar mixer. After thorough mixing, add 15 pounds of binder to the dry pebbles in the mortar mixer. Mix thoroughly so that each pebble is covered evenly. Du...
	2. High Wear Areas: Under all high wear areas, such as under slides and swings increase the PebbleFlex 2.0 layer to 1/2".

	D. Large Areas: All areas in excess of 1,800 square feet, or areas that require adjacnet color pours due to designs, shall have this work done in strict accordance with the manufacturer’s installation requirements with adjacent poured layer surfaces b...

	3.6 CLEANING
	A. The contractor shall clean the job site and remove any excess materials.
	B. The contractor shall instruct the Owner’s personnel on proper maintenace and repair of PebbleFlex 2.0 surface.



	32 3119. NVH Rec. Park - Decorative Metal Fences and Gates
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Fences
	2. Gates

	B. Related Sections include the following:
	1. Division 31 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	2. Division 32 Section "Pavement Joint Sealants" for joint sealants of joints in concrete pavement and at isolation joints of concrete pavement with adjacent construction.
	3. Division 3 Section "Cast-in-Place Concrete" for general building applications of concrete.


	1.3 REFERENCES
	A. ASTM STANDARDS: American Society for Testing and Materials
	1. A121 - 19 Standard Specification for Metallic-Coated Carbon Steel Barbed Wire
	2. A123 / A123M - 17 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products A153 / A153M - 16a Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
	3. A500 / A500M - 18 Standard Specification for Cold Formed Welded and Seamless Carbon Steel Structural Tubing in Round
	4. Shapes.
	5. A505 - 16  Standard Specification for Steel, Sheet and Strip, Alloy, Hot-Rolled and Cold-Rolled, General Requirements A513/A513M - 19 Standard Specification for Electric-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing A641/A641M - 09a (2...
	6. A653/A653M - 19 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process
	7. A659/A659M - 18 Standard Specification for Commercial Steel (CS), Sheet and Strip, Carbon (0.16 Maximum to 0.25 Maximum Percent), Hot-Rolled
	8. A787/A787M - 15a Standard Specification for Electric-Resistance-Welded Metallic-Coated Carbon Steel Mechanical Tubing A853 - 24 (2017) Standard Specification for Steel Wire, Carbon, for General Use
	9. A1008 / A1008M - 18 Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High- Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable
	10. A1064 / A1064M - 18a Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete
	11. B6 - 18 Standard Specification for Zinc
	12. B22 - 14 Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes and Tubes. D2247 - 15 Standard Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	13. D2794 - 93 (2014) Standard Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact). D3359 - 17 Standard Test Methods for Measuring Adhesion by Tape.
	14. F626 - 14 (2019) Standard Specification for Fence Fittings
	15. F900 - 11 (2017) Standard Specification for industrial and commercial swing gates.
	16. F934 - 96 (2017) Standard Specification for Standard Colors for Polymer-Coated Chain Link Fence Materials. F1043 - 18  Standard Specification for Strength and Protective Coatings on Steel Industrial Chain Link Fence
	17. Framework.
	18. F1184 - 16 Standard Specification for industrial and commercial horizontal slide gates.
	19. F2919 / F2919M - 12 (2018) Standard Specification for Welded Wire Mesh Fence Fabric (Metallic-Coated or Polymer Coated) with Variable Mesh Patterns or Meshes Greater than 6 in2 [3871 mm2] in Panels
	20. F2957 - 13(2019)e1 Standard Specification for Ornamental Aluminum Fence Systems


	1.4 SUBMITTALS
	A. Product Data: Material descriptions, dimension of individual components and profiles, and finishes for the following:
	1. Fence, gate posts, brackets, rails and fittings.
	2. Gates and hardware.

	B. Shop Drawings: In accordance to Section 01 33 00:
	1. Show locations of fence, each gate, posts, rails, and details of gate swing direction, or other operation, hardware, and accessories.
	2. Indicate materials, dimensions, sizes, weights, and finishes of components.
	3. Include plans, elevations, sections, gate swing direction and other required installation and operational clearances, and details of post anchorage, attachment and bracing.
	4. Installation recommendations and instructions by manufacturer describing all details for a typical fence and gates.

	C. Verification Samples: For each finish product specified, two (2) samples, minimum size 6 in  long, representing actual standard/optional color or color chips for custom color.
	D. Qualification Data: For firms and persons specified in “Quality Assurance” article to demonstrate their capabilities and experience. Include lists of completed projects with project names and addresses, names and addresses of Landscape Architects a...
	E. Maintenance Data: Material Safety Data Sheet available upon request.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: An experienced installer who has completed installations of fences and gates similar in material, design, and extent to those indicated for this project and whose work has resulted in construction with a record of successf...
	B. Source Limitations for Fences and Gates: Obtain each color, grade, finish, type, and variety of components for fences and gates from one source with resources to provide fences and gates of consistent quality in appearance and physical properties.

	1.6 PROJECT CONDITIONS
	A. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:
	1. Notify local utility making services before beginning work.
	2. Unless otherwise indicated in the general provisions of the contract, notify the Landscape Architect no less than two (2) days in advance of proposed utility interruptions.
	3. Do not proceed with utility interruptions without Landscape Architect's written permission.

	B. Field Measurements: Verify layout information for fences and gates shown on drawings in relation to property survey and existing structures. Verify dimensions by field measurements.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURER
	A. Omega II Fence Systems 1735 St-Elzéar west, Laval (Quebec), Canada H7L 3N6                     p. 800-836-6342 f. 450-681 customerservice@omegatwo.com www.omegatwo.com or approved equal.
	1. Requests for substitutions will be considered in accordance with provisions of Section 01 60 00 - Product Requirement:
	a. All substitution approval requests shall be accompanied by manufacturing drawings and specifications, and they shall meet all specifications for design, size, gauge of metal parts, and fabrication.



	2.2 COATINGS
	A. Zinc coating:
	1. Wire meshes are coated with 0.5 oz/ft2 zinc in conformity with ASTM A641 Class 1.
	2. Square fence posts, swing gate frame and posts:
	a. Thickness of 11GA or less: Zinc coated (pre-galvanized process) with a minimum of 0.9 oz/ft2 as per ASTM A653 Grade 90.
	b. Thickness over 1/8 in: Coated with a minimum of 2.3 oz/ft2 zinc (hot-dip galvanizing) in conformity with ASTM A123 Grade 100.


	B. Zinc coating:
	1. Wire meshes are coated with 0.5 oz/ft2 zinc in conformity with ASTM A641 Class 1.
	2. Square fence posts, swing gate frame and posts:
	a. Thickness of 11GA or less: Zinc coated (pre-galvanized process) with a minimum of 0.9 oz/ft2 as per ASTM A653 Grade 90.
	b. Thickness over 1/8 in: Coated with a minimum of 2.3 oz/ft2 zinc (hot-dip galvanizing) in conformity with ASTM A123 Grade 100.


	C. Polyester Coating: Polyester coating to be minimum 4 mils applied by an electrostatic process. Coating shall cover all surfaces of the wire and post sections. Coating shall be capable of withstanding the following tests:
	1. Mechanical adhesion test as per ASTM D3359 - Method B.
	2. Shock resistance tests as per ASTM D2794.
	3. Salt spray testing with a minimum of 1 000 hours without red rust appearance, as per ASTM B117.
	4. Humidity resistance in a weather meter chamber as per ASTM D2247.
	5. Exposure to ultraviolet light with exposure of 1 000 hours using apparatus Type E and 63 C as per ASTM D1499.

	D. Polyester Surface Coating Colors:
	1. Standard Coating: Black, RAL 9004 (30% Gloss).


	2.3 MATERIALS
	A. Panel Height:
	1. 5-foot-high nominal panels: 61-1/8 in.

	B. Model “OMEGA LANDSCAPE ARCHITECTURAL” – Steel Mesh Fence Panels:
	1. 92-11/16 in wide, welded by resistance using 6 gauge (0.192 in) pre-galvanized steel wire, welded at each crossing to form rectangles 1-15/16 in x 6 in.
	2. Cold rolled annealed wire made of AISI Grade 1018 steel with tensile strength of at least 75 000 psi in accordance with ASTM A853.
	3. One end of the vertical wires of the panel shall extend 1 in from the last or the first horizontal wire to create a spiked top or bottom depending on installed position. The other end is cut flush.
	4. Panels shall have the following number of folds based on the panel height:
	a. 5-foot-high nominal panels: 2 folds.

	5. Panel camber may not exceed 0.094 in.

	C. Square Posts: Cold rolled 1008 grade steel to meet ASTM A500 and ASTM A787 and the following maximum horizontal loads, length as required for installation type:
	1. The length of the posts is minimum 36 in more than the actual height of the fence for installation in the ground depending on local land code requirements (frost line).
	2. Installation
	a. In ground, post length as required for local frost line requirements

	3. Post Size
	a. For 5-foot-high nominal panels


	D. Post Brackets
	1. Universal Collar Bracket Kit: Universal bracket for standard use on line or end posts 2 in or 3 in. Includes the following: 14 gauge steel collar and wire retaining plate 1/4 in x 1 in, nut, washer and carriage bolt 5/16 in x 1-1/2 in, all galvaniz...
	a. For 90º turn, use the same bracket
	b. For different angles, used the “Universal collar angle brackets”.
	c. For 5-foot-high nominal panels: Provide 6 brackets per panel.


	E. Post caps:
	1. Aluminum alloy: For dimension posts 2 in x 2 in, 3 in x 3 in and 4 in x 4 in.
	2. Galvanized steel: For larger dimensions.


	2.4 SINGLE/DOUBLE GATES
	A. Configuration:
	1. Single Swing.

	B. Gate Frames:
	1. Two (2) 1-1/2 in x 1-1/2 in horizontal tubes and two (2) 2 in x 2 in vertical tubes, all 16 gauge tubes, welded at intersections to create a rigid frame, in accordance with ASTM F900.

	C. Gate Posts: Cold rolled from 1008 grade steel to meet ASTM A500 and ASTM A787. Posts are to include cap and SPF-W Kit for adjacent panel mounting. Length as required for installation type:
	1. Installation
	a. In ground, post length as required for local frost line requirements

	2. Post Size
	a. For 5-foot-high nominal panels


	D. Gate Hardware:
	1. Standard Hardware: Hot-dip galvanized steel in conformity with ASTM F900, sized to assure proper gate operation. Non- moving parts shall be powder coated.
	a. Hinge: Structurally designed to support all gates without deformation during opening and closing.
	b. Latch: Clamp-on gravity system that is self latching. Includes the following:
	1) Self-locking Device: With padlock eyes as an integral part of latch.



	E. Additional Hardware
	1. Drop bar: Secure gate in open position, with stop pipe to engage the center drop rod.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for a verified survey of property lines and legal boundaries, site clearing, earthwork, pavement work, and other conditions affecting performance.
	B. Do not begin installation before final grading is completed, unless otherwise permitted by Landscape Architect.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 ft or line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property monuments.

	3.3 IN-GROUND CONCRETE INSTALLATION
	A. Install fencing on established boundary lines inside property line
	B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacing indicated, in firm, undisturbed or compacted soil.
	C. Post Setting: Set posts in concrete footing. Protect portion of posts above ground from concrete splatter. Place concrete around posts and consolidation. Using mechanical devices to set posts is not permitted. Verify that posts are set plumb, align...
	1. Dimensions and Profile: As indicated on Drawings.
	2. Space line posts uniformly at center to center.
	3. Exposed Concrete Footings: Extend concrete 2 in above grade. Smooth and shape to shed water.
	4. Posts Set into Concrete in Sleeves: Use steel pipe sleeves pre-set and anchored into concrete for installing posts. After posts have been inserted into sleeves, fill annular space between post and sleeve with non shrink, non-metallic grout mixed an...
	5. Posts Set into Concrete in Voids: Form or core drill holes not less than 5 in deep and 3/4 in larger than OD of post. Clean holes of loose material, insert posts, and fill granular space between post and concrete with non- shrink, non-metallic grou...
	6. Flange Post Installation: Bolt mounting plates attached to each post to slab or structure as indicated, using expansion bolts.


	3.4 FENCE INSTALLATION
	A. Model “OMEGA LANDSCAPE ARCHITECTURAL”
	B. Install the fence along the specified layout according to the drawings. The fence panel shall be installed to maintain a clear minimum distance of 1-1/4 in and a maximum distance of 2 in from the ground surface. Holes for posts shall be at least 8 ...
	C. Posts shall be adequately supported within the concrete forms to maintain the required positioning and prescribed level until concrete has set. All necessary anchors and posts shall be at a minimum depth of 36 in into the ground.
	D. Square Post Installation: Once the concrete is set, the fence sections are fastened to the posts with the desired bracket type.
	1. Universal Collar Bracket Kit: Brackets slot allows for adjustments of ± 1-1/2 in on each side. Always install the brackets flush with horizontal wire of the panel (no gap).

	E. For the fence to follow slopes, it is required to step the fence sections. The Universal bracket on square posts can be slid along the post at the desired height and should always be install flush with horizontal wire (no gap). When faced with a st...
	F. Upon cutting or trimming a post or a wire mesh section, apply a zinc rich primer to the exposed ends and finish with the matching touch-up paint supplied by the manufacturer.
	G. Panels must be installed as instructed by client:
	1. Spikes pointing up or down for safety
	2. Bents facing inwards or outwards the field


	3.5 GROUTING AND ANCHORING CEMENT
	A. Non-shrink, Non-metallic Grout: Premixed, factory-packaged, non-staining, noncorrosive, nongaseous grout complying with ASTM C1107. Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement: Factory-packaged, non-shrink, non-staining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound. Provide f...

	3.6 GATE INSTALLATION AND ADJUSTMENT
	A. Install gate posts in accordance with manufacturer's instructions.
	B. Concrete Set Gate Posts: Drill holes in firm, undisturbed or compacted soil. Holes shall have a diameter 4 times greater than outside dimension of post, and depths approximately 6 in deeper than frost level. Excavate deeper as required for adequate...
	C. Install gates perfectly horizontal and levelled (at junction), plumb, and secure for full opening without interference.
	D. Attach hardware so to have the nuts inside the property thus making the assembly tamper-proof which will prevent unauthorized removal. Install ground-set items in concrete for anchorage.
	E. Adjust hardware for smooth operation and lubricate where necessary to operate smoothly, easily, and quietly, free from binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operat...

	3.7 GROUNDING AND BONDING
	A. Fence Grounding: Install at maximum intervals of 1,500 ft except as follows:
	1. Fences within 100 ft of Buildings, Structures, Walkways, and Roadways: Ground at maximum intervals of 750 ft.
	2. Gates and Other Fence Openings: Ground fence on each side of opening.
	a. Bond metal gates to gate posts.
	b. Bond across openings, with and without gates, except openings indicated as intentional fence discontinuities. Use No. 2 AWG wire and bury it at least 18 in below finished grade.

	3. Conductors: Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and larger.
	a. Material Above Finished Grade: Copper.
	b. Material on or below Finished Grade: Copper.
	c. Bonding Jumpers: Braided copper tape, 1 in wide, woven of No. 30 AWG bare copper wire, terminated with copper ferrules.

	4. Connectors and Ground Rods: Listed in UL 467.
	a. Connectors for Below-Grade Use: Exothermic welded type.
	b. Ground Rods: Copper-clad steel. Size: 5/8 in by 96 in.


	B. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of crossing and at a maximum distance of 150 ft on each side of crossing.
	C. Fences Enclosing Electrical Power Distribution Equipment: Ground as required by IEEE C2, unless otherwise indicated.
	D. Grounding Method: At each grounding location, drive a ground rod vertically until the top is 6 in  below finished grade. Connect rod to fence with No. 6 AWG conductor. Connect conductor to each fence component at the grounding location.
	E. Bonding Method for Gates: Connect bonding jumper between gate post and gate frame.
	F. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.
	1. Use electroplated or hot-tin-coated materials to ensure high conductivity to make contact points closer in order of galvanic series.
	2. Make connections with clean, bare metal at points of contact.
	3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.
	4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical clamps.
	5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.

	G. Bonding to Lightning Protection System: If fence terminates at lightning-protected building or structure, ground the fence and bond the fence grounding conductor to lightning protection down conductor or lightning protection grounding conductor com...

	3.8 FIELD QUALITY CONTROL - GROUNDING
	A. Ground-Resistance Testing Agency: Engage a qualified independent testing agency to perform field quality-control testing.
	B. Ground-Resistance Tests: Subject completed grounding system to a megger test at each grounding location. Measure ground resistance not less than two (2) full days after last trace of precipitation, without soil having been moistened by any means ot...
	C. Report: Prepare test reports, certified by testing agency, of ground resistance at each test location. Include observations of weather and other phenomena that may affect test results.

	3.9 SITE CLEANING
	A. Clean and adjust soil disturbed during work. Get of all surplus and waste materials and replace damaged turf in accordance with directives of Engineer and Consultant.

	3.10 MAINTENANCE
	A. Inspection
	1. A thorough visual inspection shall be done annually.
	2. This inspection must include overall verification of physical condition.

	B. Moveable parts shall be adjusted, if needed, every five (5) years, unless project requires additional inspections.
	C. In areas of extreme winter conditions, entire installation must be free of excessive ice and snow accumulation.



	32 8400. NVH Rec. Park - Planting Irrigation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Work in this section includes the installation of the irrigation system from the point of connection, immediately downstream of the cistern and pump. For specific cistern and pump information, refer to Cistern Drawings.
	B. Section Includes:
	1. Piping
	2. Sleeves for piping
	3. Manual valves
	4. Automatic control valves
	5. Miscellaneous piping specialties
	6. Sprinklers
	7. Quick couplers
	8. Dripline system
	9. Controllers
	10. Boxes for automatic control valves


	1.3 DEFINITIONS
	A. Circuit Piping:  Downstream from control valves to sprinklers, specialties, and drain valves.  Piping is under pressure during flow.
	B. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	C. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.
	D. Layout design:
	1. Full and complete coverage is a requirement.  Contractor shall, at no additional costs to the Owner, modify layout, make necessary adjustments, as needed to obtain a full coverage areas without overthrow on roadways, pavements, structures, furnitur...
	2. Provide flow velocities that do not exceed 5.0 ft. per second.
	3. Provide independent irrigation of individual bed zones or planters.

	E. Only similar types of heads with matched precipitation rates may run on same zone.
	F. Piping Design:  Do not mix different heads for each line.  Provide main size as needed for proper flow, but not less than specified on plan.
	G. Provide electric solenoid controlled underground irrigation system manufactured especially for control of automatic circuit valves of underground irrigation system.  Provide unit of capacity to suit number of circuits indicated.
	1. Source Power:  120 volts AC.
	2. Low Voltage Controls: 24 volts AC.

	H. Provide controller to control all zones.
	I. The extent of the irrigation system is shown on the Drawings.

	1.4 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Specialties:  Design location is approximate.  Make minor adjustments as necessary to avoid plantings and obstructions such as signs and light standards.  Maintain 100 percent irrigation coverage of areas indicated.
	C. Delegated Design:  Design 100 percent coverage irrigation system, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	D. Minimum Working Pressures:  The following are minimum pressure requirements for piping, valves, and specialties unless otherwise indicated:
	1. Irrigation Main Piping:  65 psi.
	2. Circuit Piping:  65 psi.


	1.5 SUBMITTALS - REVIEW
	A. Product Data:  Submit manufacturer’s technical data and installation instructions for all components and equipment used.
	B. Shop Drawings:
	1. Indicate piping layout to water source.
	2. Include piping layout and details illustrating location and types of sprinkler heads, valves, control system and wiring diagram showing routes, wire sizes, wiring details and source of current and connections, and schedule of fittings.
	3. Indicate location of sleeves under pavements and conflicts with existing utilities.

	C. Samples
	1. Submit the following material samples:
	a. Piping and fittings.
	b. Wire connectors and sealer.
	c. Control wire.

	2. Materials List: Include dripline and low-volume irrigation components, control zone components, shop drawings and other components shown on drawings and installation details or described herein. Quantities of materials need not be included.
	3. Manufacturers' Data: Submit manufacturers' catalog cuts, specifications, and operating instructions for equipment shown on materials list.


	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Manufacturer’s data sheets should include rated capacities, operating characteristics, and furnished specialties and accessories.
	B. Wiring Diagrams:  For power, signal, and control wiring.
	C. Delegated-Design Submittal:  For irrigation systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions su...
	B. Qualification Data:  For qualified Installer.
	C. Zoning Chart:  Show each irrigation zone and its control valve.
	D. Controller Timing Schedule:  Indicate timing settings for each automatic controller zone.
	E. Field quality-control reports.
	F. Materials List: Include dripline and low-volume irrigation components, control zone components, shop drawings and other components shown on drawings and installation details or described herein. Quantities of materials need not be included.
	G. Manufacturers' Data: Submit manufacturers' catalog cuts, specifications, and operating instructions for equipment shown on materials list.

	1.8 CLOSEOUT SUBMITTALS
	A. Comply with the requirements of the General Conditions.
	B. Record Drawings:
	1. Prepare a map diagram showing location of all valves, lateral lines, and route of the control wires.  Identify all valves as to size, station, number and type of irrigation.  “As-built” drawings must be approved before charts are prepared.
	2. Provide one chart per controller showing the area covered by each satellite controller.  The chart shall be a reduced drawing of the actual “as-built” system.  If controller sequence is not legible when the drawing is reduced to door size, the draw...
	3. The chart shall be a photographically reproduced print with a different color used to show coverage for each station. When completed and approved, the chart shall be hermetically sealed between two pieces of clear plastic.  Charts must be completed...
	4. At the time of the irrigation mainline test, provide a preliminary set of “Record” drawings to the Owner.

	C.  Operation and Maintenance Data:
	1. Provide schedule indicating length of time each valve is required to be run to provide a determined amount of water.
	2. Include complete parts list with manufacturer’s designations for each component.
	3. The Installer shall conduct a training/demonstration session with the Owner or Owner’s operations personnel. The training must include any required winterization procedures. The Contractor shall document the training session with appropriate minute...

	D. Loose Equipment to Furnish:  Loose irrigation equipment, operating keys and spare parts will be furnished by the Irrigation Contractor in quantities below:
	1. Two (2) quick coupler keys and matching swivel hose ells for ¾” garden hose.
	2. Two (2) valve keys for gate valves.
	3. Two (2) keys for each controller.


	1.9 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinklers:  Equal to 5 percent of amount installed for each type and size indicated, but no fewer than 5 units.


	1.10 QUALITY ASSURANCE
	A. Installer’s qualifications:  single firm specializing in irrigation work with a minimum of five (5) years experience properly installing irrigation systems of comparable size.  Crew leader is to hold a certification of competence in irrigation desi...
	1. Provide references of your last five (5) consecutive systems, and five systems of comparable size with bid proposal.

	B. Multiple units: when two or more units of the same type or class of materials or equipment are required, these units are products of one manufacturer.
	C. Materials, equipment, and methods of installation shall comply with the following codes and standards:
	1. State of Pennsylvania and City of Pittsburgh Building Codes.
	2. American Society for Testing and Materials (ASTM).
	3. National Sanitation Foundation (NSF).

	D. Nameplates:  Nameplate bearing manufacturer’s name or identification trademark securely affixed in a conspicuous place on equipment, or name or trademark cast integrally with equipment, stamped, or otherwise permanently marked on each item of equip...
	E. Requirements of Regulatory Agencies:
	1. All work and materials shall be in full accordance with the latest rules and regulations of safety orders of Division of Industrial Safety; the Uniform Building Code and other applicable laws or regulations, including any local Plumbing Codes.
	2. Should the Contract documents be at variance with the aforementioned rules and regulations, notify the Owner for instructions before proceeding with work affected.

	F. Flushing and Testing:
	1. Schedule testing with Owner’s Representative a minimum of three (3) days in advance of testing.
	2. Provide clean, clear water, pumps, labor, fittings, and equipment necessary to conduct line flushing and testing procedures.
	3. Required Dripline and Emitter Lateral Flushing Procedures.
	a. Flush the system every two weeks for the first six (6) weeks and check the water that is flushed out for cleanliness.  Establish a regular system flushing schedule for the future based on results from the initial six-week flushing schedule.
	b. Flush the system completely after any repairs are made and monitor system operation closely under regular system flushing schedule.
	c. Check the pressure at the supply and flush headers on a regular basis and compare with the pressure readings taken after installation.

	4. Required Dripline and Emitter Lateral Leakage Testing Procedures.
	a. Subject installed dripline tubing and emitter lateral piping to water pressure equal to specified operating pressure for ten (10) minutes. Test with control zone components and dripline flush valve components installed.
	b. Partially backfill buried pipe and tubing to prevent movement under pressure. Expose couplings, fittings, and valve components.
	c. Visually inspect valve assemblies and fittings for leakage and replace defective pipe, fitting, joint, valve, or appurtenance. Repeat test until test segment is free from leaks. Cement or caulking to seal leaks is prohibited.

	5. Required Dripline and Emitter Lateral Operational Testing Procedures.
	a. Activate each dripline and emitter lateral control zone valve in sequence from controller. Provide either one additional person with radio or use handheld remote to activate remote control valves from controller. Manually activating remote control ...
	b. Replace or adjust defective valve, fitting, dripline segment, emitter lateral segment, or appurtenance to correct operational and coverage uniformity deficiencies.
	c. Repeat test(s) until each dripline or emitter lateral test segment passes testing procedures. Repeat tests, replace components, and correct deficiencies at no additional cost to Owner and/or Owner’s Representative.


	G. Permits and Inspections:
	1. Any permits for the installation or construction of any work included under this contract, which are required by any of the legally constituted authorities having jurisdiction, shall be obtained and paid for by the contractor, each at the proper time.
	2. The Contractor shall also arrange for and pay all costs in connection with any inspection and examination required by these authorities.


	1.11 DELIVERY, STORAGE, AND HANDLING
	A. Deliver irrigation system components in manufacturer’s original, undamaged and unopened containers, with labels intact and legible.
	B. Deliver plastic pipe in bundles, packaged to provide adequate protection of pipe ends.
	C. Store and handle materials to prevent damage and deterioration.
	D. Provide secure, locked storage for valves, sprinkler heads and similar components that cannot be immediately replaced to prevent installation delays.
	E. Contractor is responsible for materials through final acceptance

	1.12 PROJECT CONDITIONS
	A. Protect existing trees, plants, and lawns and other features designated to remain as part of the final landscape.
	B. The Contractor shall carefully coordinate with the landscape work and other site developments, including all new and existing utilities.
	C. The Contractor shall verify the correctness of all finish grades within the work area to ensure the proper soil coverage of the irrigation pipes.
	D. Irrigation system layout is diagrammatic.  Exact location of piping, sprinkler heads, valves, and other components shall be established by Contractor in the field at time of installation.
	E. Where possible sprinkler head layout should match drawings as closely as possible; field stake line and head locations for coordination with landscape contractor and approval by Landscape Architect prior to installation.  Drawings are diagrammatic ...
	F. Space sprinkler components as indicated.  Do not exceed sprinkler spacing shown on Drawings.
	G. Locate existing utilities in areas of work.  If utilities are to remain, provide adequate means of protection during the system installation.  Repair utilities damaged during the work to the satisfaction of the Utility Owner and at the Contractor’s...
	H. Should uncharted or incorrectly charted piping or other utilities be encountered during excavation, notify the Owner immediately for direction as to procedure.  Cooperate with the Owner and Utility companies in keeping active services and facilitie...
	I. Minor adjustments in system layout will be permitted to clear existing field obstruction.  Final system layout shall be acceptable to the Landscape Architect.
	J. Confirm valve box layout with Landscape Architect prior to installation. All valve boxes to be ganged where possible and not visible.

	1.13 WARRANTY
	A. Warranties are subject to the General Conditions and Supplementary Agreements.
	B. Irrigation Contractor is responsible to insure complete coverage as specified herein of the areas to be irrigated.  During the warranty period the Irrigation Contractor shall make any adjustments as necessary to maintain proper coverage.
	C. The Contractor shall guarantee all parts and labor for a period of one year from the date of final inspection.  If within that period settlement occurs, and adjustments in pipes, valves and sprinkler heads, lawn areas or paving are necessary to bri...

	1.14 OEPRATION AND MAINTENANCE
	A. It is the Landscape Contractor’s responsibility to determine water application rates and controller cycling.  The Irrigation Contractor will coordinate system installation with planting soil placement and planting activities.  The Irrigation Contra...
	B. As part of this contract, the Irrigation Contractor shall winterize the system the first year, and provide written instructions to the Owner for future service and maintenance.  The Irrigation Contractor shall return to the site during the subseque...


	PART 2 -  PRODUCTS
	2.1 UNAUTHORIZED MATERIALS
	A. Materials and products required for work of this section shall not contain asbestos, polychlorinated biphenyl (PCB) or other hazardous materials identified by the Owner.

	2.2 IRRIGATION SYSTEM MANUFACTURERS
	A. All irrigation system components shall be supplied by regionally authorized distributors to provide single source responsibility for warranty service and operations to conform to specifications in all aspects.

	2.3 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. Soft Copper Tube:  ASTM B 88, Type L water tube, annealed temper.
	1. Cast-copper-alloy fittings in first subparagraph below are available in NPS 1/4 to NPS 12 (DN 8 to DN 300); wrought-copper fittings are available in NPS 1/4 to NPS 8 (DN 8 to DN 200).
	2. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.
	4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

	C. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper solder-joint fittings.  Furnish wrought-copper fittings if indicated.
	2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.
	3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

	D. PVC Pipe:  ASTM D 1785, PVC 1120 compound, Schedule 40.
	1. PVC Socket Fittings:  ASTM D 2466, Schedule 40.
	2. PVC Threaded Fittings:  ASTM D 2464, Schedule 80.
	3. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket ends.

	E. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, SDR 21.
	1. PVC Socket Fittings:  ASTM D 2467, Schedule 40.
	2. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends.


	2.4 PIPING JOINING MATERIALS
	A. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	C. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.5 MANUAL VALVES
	A. Bronze Ball 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. Hammond Valve.
	b. NIBCO Inc.
	c. Watts Regulator.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psi.
	c. CWP Rating:  600 psi.
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full.


	B. Bronze Gate 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. Hammond Valve.
	b. NIBCO Inc.
	c. Watts Regulator.

	2. Description:
	a. Standard:  MSS SP-80, Type 2.
	b. Class:  125.
	c. CWP Rating:  200 psi.
	d. Body Material:  ASTM B 62 bronze with integral seat and screw-in bonnet.
	e. Ends:  Threaded or solder joint.
	f. Stem:  Bronze, nonrising.
	g. Disc:  Solid wedge; bronze.
	h. Packing:  Asbestos free.
	i. Handwheel:  Malleable iron, bronze, or aluminum.



	2.6 AUTOMATIC CONTROL VALVE
	A. Plastic, Automatic Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Rain Bird PGA-NP-HAN series automatic control valves with purple flow control handle or comparable.
	a. Description:  Molded-plastic body, 150 psi rated, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-VAC solenoid.



	2.7 DRIP CONTROL ZONE KITS
	A. General Information
	1. Provide control zone kits manufactured by Rain Bird as indicated on construction drawings.
	2. Control zone kit assemblies for dripline irrigation zones must include control valve, filtration, and pressure regulation components sized to meet the hydraulic demands and flow requirements of the zones that they service.

	B. Basis-of-Design Product: Subject to compliance with requirements, provide Rain Bird Low Flow Control Zone Kit for dripline zones with flows from 0.2 to 5.0 GPM (0.8 to 18.9 lpm), including low flow valve (LFV) and pressure regulating filter (PRF) o...
	1. Available model numbers:
	a. XCZ-LF-100 1”  Low Flow valve 1” with and 3/4”  PR filter or approved equal.

	2. Low Flow Valve (LFV) component specifications include:
	a. Valve body and bonnet constructed of high impact, weather-resistant plastic, stainless steel and other chemical/UV resistant materials
	b. Diaphragm with a double-knife seal, constructed of durable Buna-N rubber with a clog-resistant metering orifice
	c. Energy-efficient, low-power encapsulated solenoid with captured plunger and 90 mesh (200 micron) solenoid filter
	d. External bleed for manual system flushing during start-up, internal bleed for manual zone activation during maintenance operations
	e. Inlet pressure rating: 20 to 120 PSI (1,4 to 8,3 bar)
	f. Female threaded inlet and outlet connections
	g. Anti-siphon valve configuration (AXCZ-075-PRF) includes listed features and incorporates atmospheric vacuum breaker with I.A.P.M.O and A.S.S.E. listing approval

	3. Pressure Regulating Filter (PRF) combines filtration and pressure regulation in one integrated unit for protection of downstream components of drip irrigation system. PRF component specifications include:
	a. Compact “Y” filter body and cap configuration constructed of glass-filled, UV-resistant polypropylene, with 120 PSI (8,3 bar) operating pressure rating. Maximum dimensions of filter body; Height:  4 1/2" (11,4 cm), Length: 5 1/2" (14 cm), Width:  2...
	b. Standard 200 mesh (75 micron) filter screen constructed of durable stainless steel attached to a polypropylene frame. Screen is serviceable for cleaning purposes by unscrewing cap from filter body and removing filter element.
	c. Normally-open pressure regulating device with preset outlet pressure of approximately 30 PSI (2,1 bar). Pressure regulating device allows full flow with minimal pressure loss unless inlet pressure is greater than preset level. As inlet pressure inc...
	d. Male threaded 3/4” (19 mm) inlet and outlet connections.



	2.8 DRIPLINE
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Netafim Techline CV dripline or comparable.
	1. Techline CV is a continuous self-cleaning, recycled content, pressure compensating dripline with built-in check valve.  This low volume dripline has integral and evenly spaced pressure compensating check valve emitters welded to the inside of the t...
	2. Techline CV shall be nominally sized to 17mm (½”) low-density linear polyethylene tubing with recycled content qualifying for maximum LEED credits.  Techline CV shall be constructed with pressure compensation, continuously self-cleaning, integral e...
	3. Each emitter shall have the ability to independently regulate discharge rates, with an inlet pressure range of 14.5 - 58 pounds per square inch (psi), at a constant flow and with a manufacturer’s coefficient of variability (Cv) of 0.03 or less.  Re...
	4. For on-surface or under mulch installations, 6” metal wire staples (TLS6) shall be installed 3’ - 5’ on center, (depending on soil type) and two staples shall be installed over every change-of-direction fitting.


	2.9 DRIP TUBE INSERT FITTINGS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Rain Bird Dripline Tube fittings listed below or comparable.
	1. Available model numbers, designed for compatibility with Rain Bird XF Series Dripline Tubing:
	a. Tee: XFF-TEE   insert tee (17 x17 x 17 mm)
	b. Coupling:  XFF-COUP insert coupling (17 x 17 mm)
	c. Elbow:  XFF-ELBOW  insert elbow (17 x 17 mm)
	d. Cross:  XFD-CROSS insert cross (17 x 17 x 17 x 17 mm)
	e. Insert Adapters:
	1) 1/2” (13 mm) Male pipe thread adapter:  XFF-MA-050 [17 mm x 1/2” (13 mm) MPT]
	2) 3/4” (19 mm) Male pipe thread adapter:  XFF-MA-075 [17 mm x 3/4” (19 mm)MPT]
	3) 3/4” (19 mm) Female pipe thread adapter: XFD-FA-075 [17 mm x 3/4” (19 mm)FPT]
	4) 1/2” (13 mm) Tee male pipe thread adapter: XFF-TMA-050 [17 mm x 1/2” (13 mm)MPT x 17 mm]
	5) 3/4” (19mm) Tee female pipe thread adapter: XFD-TFA-075 [17 mm x 3/4” (19 mm)FPT x 17 mm]


	2. XF Series insert fitting specifications and features include:
	a. Constructed from black and/or brown acetyl plastic for long-term, leak free connections
	b. Intended for use with polyethylene tubing with ID of 0.536” (13,6 mm), including Rain Bird XF Dripline and XF Series Blank Tubing
	c. Operating pressure range is 0 to 50 PSI (0 to 3,5 bar)



	2.10 IRRIGATION ACCESSORIES
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Rain Bird accessories listed below or comparable.
	1. 1/4”  (6,4 mm) Barb Transfer Fittings
	a. Available model numbers:
	1) XBF1CONN:1/4” (6,4 mm) Barb Connector
	2) XBF2EL: 1/4” (6,4 mm) Barb x Barb Elbow
	3) XBFTEE: 1/4” (6,4 mm) Barb x Barb Tee

	b. 1/4” (6,4 mm) Barb Transfer Fittings specifications and features include:
	1) Three fitting configurations:
	a) Connector
	b) Elbow
	c) Tee

	2) Designed for connections of Rain Bird XQ 1/4” (6,4 mm) distribution tubing with an ID of 0.17” (4,3 mm)
	3) Barbed on one end to permit easy insertion into any 1/2” (13 mm) or 3/4” (19 mm) polyethylene tubing using a Rain Bird Xeriman® tool (XM-TOOL)
	4) Constructed from UV resistant acetyl.
	5) Operating pressure range between 0 to 50 PSI (0 to 3.5 bar)




	2.11 SPRINKLERS
	A. General Requirements:  Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up Spray Sprinklers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Rain Bird 1800SAM series pop-up fixed-spray sprinklers or comparable.
	2. Description:
	a. Body Material and Flange:  ABS.
	b. Pattern:  Fixed, with flow adjustment.
	c. Integral check valve capable of holding back up to 14’ of head.

	3. Capacities and Characteristics:
	a. Pop-up Height:  4” or 12” as indicated on Drawings.
	b. Nozzle:  ABS.
	c. Flow:  0.29 to 3.7 gpm.
	d. Arc:  full, half, or part circle.
	e. Radius:  5’ to 15’.
	f. Inlet:  NPS ½”.



	2.12 QUICK COUPLERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Rain Bird 5NP or comparable.
	B. Description:  Factory-fabricated, bronze or brass, one-piece assembly with 1” FPT inlet.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered purple (non potable) cap; hose swivel with ASME B1.20.7,...

	2.13 CONTROLLERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Rainbird ESP-LXD two-wire controller with metal cabinet and metal pedestal or comparable.
	B. Description:
	1. Two-wire controller utilizing field decoders to operate up to 100 automatic control valves on a single wire path.  Controller is to be remotely accessible via cell communication if desired by the Owner.
	2. Control Transformer:  24-VAC secondary, with primary fuse.
	3. Timing Device:  Adjustable, 24-hour, 14-day clock, with automatic operations to skip operation any day in timer period, to operate every other day, or to operate two or more times daily.
	a. Manual or Semiautomatic Operation:  Allows this mode without disturbing preset automatic operation.
	b. Nickel-Cadmium Battery and Trickle Charger:  Automatically powers timing device during power outages.
	c. Surge Protection:  Metal-oxide-varistor type on each station and primary power.

	4. Rain Sensor:  Rainbird WR2 wireless or comparable.
	a. Wiring:
	1) Controller Interface Wire: 30” length of #22 gauge UV resistent extension wire.




	2.14 BOXES FOR AUTOMATIC CONTROL VALVES
	A. Plastic Boxes:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armor Access.
	b. Carson Industries LLC.
	c. Rain Bird.
	d. NDS.


	B. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	1. Size:  As required for valves and service, 10” round minimum.
	2. Shape:  Round (gate valves and quick couplers); Rectangular (control valves).
	3. Sidewall Material:  PE, ABS, or FRP.
	4. Cover Material:  PE, ABS, or FRP.
	5. Lettering:  "VALVE BOX".
	6. Color: Non-Potable Purple Lid

	C. Drainage Backfill:  Cleaned gravel or crushed stone, graded from ¾” minimum to 2” maximum.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Dripline Layout of Work
	1. Stake out dripline irrigation system. Items staked include manifold/header pipe and tubing, sleeves, control zone assemblies, flush valves, air relief valves, and check valves.
	2. Dripline Irrigation System Layout Review: Dripline irrigation system layout review will occur after staking has been completed. Notify Owner’s Representative one week in advance of review. Modifications will be identified by Owner’s Representative ...

	B. The Irrigation Contractor shall carefully schedule his work with the Landscape Contractor and all other site developments.
	C. Sleeves are required wherever piping or electrical wires are placed under paved surfaces.  (Installed as part of other sections and Contract).  Irrigation Contractor is responsible for coordination of all sleeves.
	D. Full and completed coverage is required.  Contractor shall make any necessary minor adjustments to layout as required to achieve full coverage of irrigated areas at no additional cost to the Owner.
	E. Where piping is shown on drawings to be under paved areas but running parallel and adjacent to planted areas, the intent is to install piping in planted areas.  Do not install directly over another line in the same trench.
	F. It shall be the Contractor’s responsibility to establish the location of all sprinkler heads in order to assure proper coverage of all areas.  In no case shall spacing of sprinkler heads exceed distances shown on the drawings and/or those specified...
	G. Install irrigation system after completion of site grading, the irrigation system shall be installed and completely operational three days prior to the installation of any planting operations.

	3.2 POINT OF CONNECTION
	A. The water source for this irrigation system is an proposed 3/4” meter.  Point of connection is on the upstream side of the meter. See Irrigation Drawings for Point of Connection (POC) schematic diagram.

	3.3 EXCAVATING
	A. All piping is to be trenched other than 1”, which may be pulled.
	B. Excavate to depths required to provide 6" of Granular Fill bedding material under paved surfaces.
	C. Should utilities not shown on the plans be found during excavations, the Contractor shall promptly notify the Owner for instructions as to further actions required.  Failure to do so will make Contractor liable for any and all damage thereto arisin...
	D. Install main line irrigation lines with a minimum cover of ten inches (10”) and a maximum cover of twelve inches (12”) based on finished grades.
	E. Install lateral irrigation lines with a minimum cover of ten inches (10”) and a maximum cover of twelve inches (12”) based on finished grades.
	F. Perform all excavations as required for installation of work included under this Section, including shoring of earth banks, if necessary.  Restore all surfaces, existing underground installations, etc., damaged or cut as a result of the excavations...
	G. Trenches shall be open, vertical sided construction wide enough to provide free working space around work installed and to provide adequate space for backfilling and compacting.
	H. When two (2) pipes are to be placed in the same trench, a six-inch (6”) space is to be maintained between the pipes.  The Contractor shall not install two pipes with one directly above the other.
	I. The Contractor shall cut trenches for pipe to required grade lines and compact trench bottom to prove accurate grade and uniform bearing for the full length of the line.
	J. The Contractor shall be held responsible for damages caused by these operations and shall immediately repair or replace damaged parts.

	3.4 DRIPLINE EXCAVATION, TRENCHING, AND BACKFILL
	A. Excavate and install pipes at minimum cover indicated in drawings or specifications. Excavate trenches at appropriate width for connections and fittings.
	B. Minimum cover for dripline components (distance from top of pipe to finish grade):
	1. Buried PVC manifold and supply header pipe to dripline grid layouts: 12” (30,5 cm) to top of pipe.
	2. Buried dripline lateral pipe downstream PVC manifold and supply header pipe:  4” (10 cm) to top of pipe
	3. On-grade dripline lateral pipe downstream PVC manifold and supply header pipe: Secure to finish grade with approved tubing stakes. Install and test prior to installation of landscape and mulch.

	C. Backfill only after buried lines have been reviewed, tested, and approved.
	D. Excavated material is generally satisfactory for backfill. Use backfill free from rubbish, vegetable matter, frozen materials, and stones larger than 2” (50 mm) in maximum diameter. Remove material not suitable for backfill. Use backfill free of sh...
	E. Dress backfilled areas to original grade. Incorporate excess backfill into existing site grades. Dispose of excess backfill off site.
	F. Contact Owner’s Representative for trench depth adjustments where utilities conflict with irrigation trenching and pipe work.

	3.5 PIPE LINE ASSEMBLY
	A. General
	1. Install pipes and fittings in accordance with manufacturer’s latest printed instructions.
	2. Clean all pipes and fittings of dirt, scales and moistures before assembly.
	3. All pipe, fittings and valves, etc., shall be carefully placed in the trenches.  Interior of pipes shall be kept free from dirt and debris and when laying is not in progress, open ends of pipe shall be closed by approved means.
	4. All lateral connections to the main line as well as all other connections shall be made to the side of the main line pipe.  No connections to the top of the line shall be allowed.

	B. Solvent-Welded Joints for PVC Pipe
	1. Use solvents and methods approved by solvent and pipe manufacturers.
	2. Cure joint a minimum of one hour before applying any external stress on the piping and at least twenty four (24) hours before placing the joint under water pressure, unless otherwise specified by the manufacturer.  Cut all pipe with square ends and...

	C. Threaded Joints for PVC Pipe
	1. Use Teflon tape on all threaded PVC fittings.
	2. Use strap-style friction wrench only.  Do not use metal-jawed wrench.

	D. Laying of Pipe
	1. Pipes shall be bedded in at least in at least two inches (2”) of finely divided material with no rocks or clods over one inch (1”) diameter to provide a uniform bearing.
	2. Pipe shall be snaked from side to side of trench bottom to allow for expansion and contraction.  One additional foot per 100 feet of pipe is the minimum allowance for snaking.
	3. Do not lay PVC pipe when there is water in the trench.
	4. Plastic pipe shall be cut with PVC pipe cutters or hacksaw, or in a manner so as to ensure that a square cut.  Burrs at end cuts shall be removed prior to installation so that a smooth unobstructed flow will be obtained.
	5. All plastic-to-plastic joints will be solvent-weld joints or slip seal joints.  All plastic pipe and fittings shall be installed as outlined and instructed by the pipe manufacturer and it shall be the Contractor’s responsibility to make arrangement...

	E. Dripline Tubing and Fittings:
	1. Use only Rain Bird XF-Series Insert Fittings or Rain Bird Easy Fit Compression Fittings for Netafim Techline CV dripline tubing connections or transitions as recommended by the Manufacturer’s representative for the specific site and system conditions.
	2. Dripline Insert Fittings:
	a. Install dripline tubing and fittings in manner recommended by manufacturer and in accordance with accepted industry practices.

	3. Dripline Compression Fittings:
	a. Install dripline tubing and fittings in manner recommended by manufacturer and in accordance with accepted industry practices.



	3.6 PVC SLEEVES AND ELECTRICAL CONDUIT
	A. Provide all sleeves indicated and as otherwise required for the successful completion of the irrigation system.  Coordinate sleeving efforts with General Contractor and the Owner.
	B. All PVC sleeves shall be a minimum of twice (2x) the diameter of pipe to be sleeved.
	C. All PVC control wire conduit shall be of sufficient size to hold the required quantity of control and common wires.  Electrical wires are not to be placed in the same trench with water pipes.

	3.7 ISOLATION VALVES
	A. Shall be located in the following locations:
	1. After backflow preventer and prior to main supply loop.
	2. Between main line and each quick coupler valve.

	B. Install each isolation valve in an individual valve box with a six-inch (6”) (deep) layer of washed gravel below the bottom of the valve.
	1. Seal threaded connections with Teflon tape.


	3.8 IRRIGATION CONTROL VALVES
	A. Coordinate irrigation piping installations and specialty arrangements with schematics on Drawings and with requirements specified.  If Drawings are explicit enough, these requirements may be reduced or omitted.
	B. Coordinate location of all valve boxes with Landscape Architect.  Do not proceed until schematic layout has been approved by Landscape Architect.
	C. All irrigation control valves shall be installed with ductile iron service tees.
	D. Install line size bronze gate valve on pressure side of each control valve.  Locate in valve box with control valve.
	E. Install each electric control valve in an individual valve box with a six-inch (6”) (deep) layer of washed gravel below the bottom of the valve.
	F. Seal threaded connections with Teflon tape.
	G. Valves shall be installed as shown in details and in accordance with manufacturer’s instructions and specifications.

	3.9 QUICK COUPLING VALVES
	A. Shall be set a minimum of twelve inches (12”) from walks, curbs, or paved areas where applicable or as otherwise noted.  Quick coupling valves shall be housed in standard size valve boxes.
	B. All quick coupler valves shall be installed on to ductile iron service tee.
	C. Install one inch (1”) bronze gate valve on pressure side of each quick coupler valve.  Locate in valve box with quick coupler valve.
	D. Valves shall be installed on a three- (3) elbow PVC Schedule 80 swing joint assembly.
	E. Provide six-inch (6”) (deep) layer of washed gravel below the bottom of the valve.  Top of quick coupler valves shall be as close to the top of the valve box as possible.  Top of gravel layer shall be three inches (3”) below the top of the valve.
	F. Quick coupling valves shall be set perpendicular to finished grade unless otherwise designated on the plans.
	G. Quick coupler locations are to be staked in the field by installer for approval by Landscape Architect prior to installation.

	3.10 VALVE BOXES
	A. Valve boxes shall be set flush with grade in lawn areas and one half inch (1/2”) above finish grade in ground cover and shrub bed areas.
	B. Install valve access boxes on a suitable base of gravel to provide a level foundation at proper grade and to provide drainage of the valve box.
	C. Valve boxes to be schematically laid out and approved by Landscape Architect prior to installation.

	3.11 SPRINKLER INSTALLATION
	A. Install sprinklers after hydrostatic test is completed.
	B. Install sprinklers at manufacturer's recommended heights.
	C. Locate part-circle sprinklers to maintain a minimum distance of 2” from walls and other boundaries unless otherwise indicated.

	3.12 INSTALLATION OF DRIPLINE IRRIGATION COMPONENTS
	A. Control Zone Kit Assembly:
	1. Flush mainline pipe before installing Control Zone Kit assembly.
	2. Locate where shown on drawings. Connect control wires to remote control valve wires using specified wire connectors and waterproof sealant. Provide connectors and sealant per manufacturer's recommendations.
	3. Install a maximum of four (4) Low Flow or Medium Flow Control Zone Kits per standard rectangular valve box. Install a maximum of one (1) Medium Flow Commercial Control Zone Kits per standard rectangular valve box. Install a maximum of one High Flow...
	a. Locate valve boxes at least 12” (30,5 cm) from, and align with, nearby walls or edges of paved areas.
	b. Group Control Zone Kit assemblies together where practical. Align grouped valve boxes in uniform patterns. Allow at least 12” (30,5 cm) between valve boxes.
	c. Brand controller letter and station numbers on valve box lid in 2” (50 mm) high letters.


	B. Lateral Piping and Dripline Tubing:
	1. Install lateral piping and dripline tubing at locations and in grid patterns as indicated on drawings and installation details, and in strict accordance with manufacturer recommendations.
	2. Thoroughly flush PVC lateral piping, supply headers, and dripline tubing immediately upon installation.

	C. Air Relief Valve Kit Assembly: Install at all high points in dripline tubing grid as shown and directed on drawings and installation details.
	D. Flush Point Assembly: Install in flush header or at ends of each dripline zone segment as shown and directed on drawings and installation details. Install at least 12-inches from and align with adjacent walls or edges of paved areas.

	3.13 CONTROLLER
	A. Mount the controller to pedestal as per manufacturer’s written instructions.
	B. The automatic controller shall be installed at the approximate location shown on the Drawings.  (Suitable power supply will be supplied as part of other sections and Contract).
	C. All local and other applicable codes shall take precedence in connecting the 110-volt electrical service to the controller.
	D. Install per local code, manufacturer’s latest printed instructions, and as detailed.
	E. Valve control wires shall be numbered at the terminal strip.

	3.14 CONTROLLER POWER SUPPLY
	A. Power to the controller(s) shall be supplied from a dedicated circuit.  (Installed as part of work of other sections and Contract).
	B. The Irrigation Contractor shall be responsible for all wiring and associated equipment to connect power supply to the controller.
	C. All wiring is to be in accordance with local codes.

	3.15 CONTROL WIRING
	A. All electrical equipment and wiring shall comply with local and state codes and be installed by those skilled and licensed in the trade.
	B. Wiring shall occupy the same trench and shall be installed along the same route as pressure supply or lateral lines whenever possible, and shall have a minimum of twelve inches (12”) cover.
	C. Control wires shall be installed to the side of the main line whenever possible.  Placement over pipes is not permitted.
	D. Where more than one (1) wire is placed in a trench, the wiring shall be taped together at intervals of twenty feet (20’).
	E. An expansion curl shall be provided within three feet (3’) of each wire connection and at least every one hundred feet (100’) of wire length on runs of more than one hundred feet (100’) in length.  Expansion curls shall be formed by wrapping at lea...
	F. Control wire splices at remote control valves to be crimped and sealed with specified splicing materials.  Line splices will be allowed only on runs of more than five hundred (500’) and they must be located in ten inch (10”) round splice boxes that...

	3.16 CLOSING OF PIPE AND FLUSHING OF LINES
	A. All testing shall be done under the supervision of the Landscape Architect and Owner.  Submit written requests for inspections to the Owner at least three days prior to the anticipated inspection date.
	1. Thoroughly flush out all water lines under a full head of water before installing heads, valves, quick coupler assemblies, etc.  Maintain flushing for a minimum of three minutes at the valve located furthest from water supply.
	2. After flushing, cap or plug all openings to prevent entrance of materials that would obstruct the pipe or clog heads.  Leave in place until removal is necessary for completion of installation.
	3. Test as specified below.
	4. Upon completion of testing complete assembly and adjust sprinklers for proper distribution.


	3.17 TESTING
	A. Make hydrostatic when welded PVC joints have cured as per manufacturer’s instructions.
	1. Pressurized mainlines:
	a. Completely install water meter, mains, isolation valves and control valves.  Do not open laterals.
	b. Open all isolation valves.
	c. Fill all lines with water and shut off at meter.
	d. Test piping at hydraulic pressure of 90 PSIG for one-half (1/2) hour.  Maximum loss shall be five (0) PSI.  Locate pump at low point in line and apply pressure gradually.
	e. Install pressure gauge shut-off valve and safety blow-off valve between pressure source and piping. Inspect each joint and repair leaks.
	f. Leaks resulting from tests shall be repaired and tests repeated until the system passes.

	2. Non-pressurized laterals:
	a. Test piping after laterals and swing joints are installed but before heads are installed.
	b. Open all isolation valves.
	c. Fill all lines with water and shut off at meter.
	d. Test piping at hydraulic pressure of 90 PSIG for one-half (1/2) hour.  Maximum loss shall be five (0) PSI.  Locate pump at low point in line and apply pressure gradually.
	e. Install pressure gauge shut-off valve and safety blow-off valve between pressure source and piping. Inspect each joint and repair leaks.
	f. Leaks resulting from tests shall be repaired and tests repeated until the system passes.



	3.18 INSPECTIONS
	A. The contractor shall maintain proper facilities and provide safe access for inspection to all parts of the work.
	B. Irrigation inspection shall consist of a minimum of:
	1. Mainline pressure test.
	2. Coverage test.
	3. Final irrigation inspection.

	C. The contractor shall give the Owner three days notice of its readiness for inspection.
	D. The contractor shall be solely responsible for notifying the Owner and Landscape Architect where and when such work is in readiness or testing.
	E. If any work should be covered up without the approval of the Owner and Landscape Architect it must be uncovered, if required, for examination at the contractor’s expense.
	F. No inspection will commence without “Record” drawings and without completing previously corrections, or without preparing the system for inspection.

	3.19 BACKFILLING AND COMPACTING
	A. After system is operating and required tests and inspections have been made, backfill excavations and trenches.
	1. Restore all surfaces to match adjacent surfaces.  Meet grades flush.  Create smooth blends and transitions.

	B. Granular fill corresponding with Section Earthwork shall be placed initially on all lines with a minimum of 3” cover.  No foreign matter larger than 1/2” in size shall be permitted in the initial backfill.
	1. Trenches located under paving shall be backfilled with Granular Fill corresponding with the requirements of Section Planting Soil System (3” above the pipe) compacted in layers.
	2. Backfill in lawns and planting beds shall be planting soils corresponding with the requirements of Section Planting Soil System. Coordinate backfilling of planting soils with the Landscape Contractor. Care should be taken to restore the planting so...


	3.20 WINTERIZATION AND SPRING STARTUP
	A. Winterize irrigation system in fall following completion, or partial completion, of irrigation system construction. Start-up irrigation system in spring following completion, or partial completion, of irrigation system construction. Repair any dama...

	3.21 CLEANING AND DISPOSAL OF WASTE MATERIAL
	A. Perform clean up during installation of the work and upon completion of the work.  Remove from site all excess materials, soil, debris, and equipment as fast as it accumulates.
	B. Stockpile, haul from site, and legally dispose of waste materials, including unsuitable excavated materials, rock, trash, and debris.



	32 9300. NVH Rec. Park - Plants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Trees
	2. Shrubs

	B. Related Sections include the following:
	1. Division 31 Section "Site Clearing" for protection of existing trees and planting, topsoil stripping and stockpiling, and site clearing.


	1.3 DEFINITIONS
	A. Balled and Burlapped Stock:  Exterior plants dug with firm, natural balls of earth in which they are grown, with ball size not less than sizes indicated; wrapped, tied, rigidly supported, and drum-laced as recommended by ANSI Z60.1.
	B. Container-Grown Stock:  Healthy, vigorous, well-rooted exterior plants grown in a container with well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to h...
	C. Finish Grade:  Elevation of finished surface of planting soil.
	D. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	E. Planting Soil:  Native or imported topsoil, manufactured topsoil, or surface soil modified to become topsoil; mixed with soil amendments.
	F. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface of a fill or backfill, before placing planting soil.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each of the following:
	1. 3 lb of mulch for each color and texture required, in labeled plastic bags.

	C. Product Certificates:  For each type of manufactured product, signed by product manufacturer, and complying with the following:
	1. Manufacturer's certified analysis for standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	D. Qualification Data:  For Landscape Installer.
	E. Material Test Reports:  For existing surface soil and imported topsoil.
	F. Planting Schedule:  Indicating anticipated planting dates for exterior plants.
	G. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance of exterior plants during a calendar year.  Submit before expiration of required maintenance periods.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful establishment of exterior plants.
	1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when exterior planting is in progress.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be performed.
	C. Planting Soil Analysis:  Planting Soil Analysis: Furnish soil particle analysis by a qualified soil-testing laboratory using ASTM F1632 Method “B” stating percentages of organic matter; gradation of sand, silt, and clay content; and soil texture. P...
	1. Report suitability of topsoil for plant growth.  State recommended quantities of nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce a satisfactory topsoil.
	2. All test data for the blended planting soil that will be delivered to the site must be tested within six (6) months of the installation date.
	3. Testing to be done on each component of planting soil prior to blending.
	4. The topsoil blend that is accepted will act as the standard for all future soil deliveries.

	D. Provide quality, size, genus, species, and variety of exterior plants indicated, complying with applicable requirements in ANSI Z60.1, "American Standard for Nursery Stock."
	E. Tree and Shrub Measurements:  Measure according to ANSI Z60.1 with branches and trunks or canes in their normal position.  Do not prune to obtain required sizes.  Take caliper measurements 6 inches above ground for trees up to 4-inch caliper size, ...
	F. Observation:  Landscape Architect may observe trees and shrubs either at place of growth or at site before planting for compliance with requirements for genus, species, variety, size, and quality.  Landscape Architect retains right to observe trees...
	1. Notify Landscape Architect of sources of planting materials 7 days in advance of delivery to site.

	G. Measurements: Measure according to ANSI Z60.1. Do not prune to obtain required sizes.
	1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position. Take height measurements from or near the top of the root flare for field-grown stock and container grown stock. Measure main body of tree or shrub for height and...
	2. Other Plants: Measure with stems, petioles, and foliage in their normal position.


	1.6 PLANT MATERIAL QUANTITIES
	A. In the event of a discrepancy in plant material quantities between the Drawing Plan and the Drawing Plant Schedule, the Drawing Plan Quantity shall be required.

	1.7 SUBSTITUTIONS
	A. If specified plant material or products are not obtainable from (5) five nurseries or supply companies, submit proof of non-availability together with a proposal including a minimum of (3) three options of equivalent materials at least (90) ninety ...
	1. Submit all proposed changes in writing to Landscape Architect at least one month prior to start of planting operations.
	2. These provisions shall not relieve Contractor of the responsibility of obtaining specified materials in advance if special growing conditions or other arrangements must be made in order to supply specified materials.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.

	C. Deliver exterior plants freshly dug.
	D. Do not prune trees and shrubs before delivery, except as approved by Landscape Architect.  Protect bark, branches, and root systems from sun scald, drying, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or s...
	E. Handle planting stock by root ball.
	F. Deliver exterior plants after preparations for planting have been completed and install immediately.  If planting is delayed more than six hours after delivery, set exterior plants trees in shade, protect from weather and mechanical damage, and kee...
	1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	2. Do not remove container-grown stock from containers before time of planting.
	3. Water root systems of exterior plants stored on-site with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist condition.

	G. Transportation of Plant Material: Plants transported to the project in open vehicles shall be covered with tarpaulins or other suitable covers securely fastened to the body of the vehicle to prevent injury to the plants. Closed vehicles shall be ad...
	1. Plants shall be kept moist, fresh, and protected at all times. Such protection shall encompass the entire period during which the plants are in transit, being handled, or are in temporary storage.
	2. Unless otherwise authorized by the Landscape Architect, notify the Landscape Architect at least three working days in advance of the anticipated delivery date of any plant material. A legible copy of the bill of lading, showing the quantities, kind...

	H. Planting Soil and Organic Amendment: The Contractor is responsible for coordinating blending, shipping, delivery, and installation of soils so that the following conditions are met:
	1. Components of stockpiled mixes do not segregate or become contaminated.
	2. Placement and compaction of the soils shall be coordinated to avoid damage to other installed work, subdrainage, or irrigation systems.
	3. Deliver to site and place directly in beds or stockpile. Do not place, move, work, or traffic over topsoil and compost when the moisture content is greater than 10- 15% volumetric moisture.
	4. Cover and protect all planting soil and organic amendment with landscape fabric or plastic if it will be left unplanted for more than 24 hours. The stock piles should not be left uncovered over weekends. Soil stock should be stored in lifts not tal...
	5. The Contractor shall not allow any weeds to establish within topsoil and organic amendment while stockpiled or after placement.
	6. The Contractor shall be responsible for removing all weeds that occur within the warranty period within the project limits.

	I. Storage: Unless specific authorization is obtained from the Architect, plants shall not remain on the work site longer than three days prior to being planted
	1. Plants that are not planted immediately shall be protected as follows:
	a. Earth balls shall be kept appropriately moist and their solidity carefully preserved.
	b. Plants shall not be allowed to dry out or freeze.

	2. Both the duration and method of storage of plant materials shall be subject to the approval of the Architect

	J. Handling of Plant Materials: Exercise care in handling plant materials to avoid damage or stress.
	K. Tree Guying and Landscape Fabric: Store to prevent tears, punctures, and damage. Provide material in original, unopened containers with manufacturer’s labels intact and legible. Store materials in dry area in manufacturer’s protective packaging, in...

	1.9 COORDINATION
	A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with maintenance periods to provide required maintenance from date of Substantial Completion.
	1. Spring Planting:  April 1 to May 30
	2. Fall Planting:  October 1 to Nov 30

	B. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained. Apply products during favorable weather conditions according to man...
	C. Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.

	1.10 REJECTION OF MATERIALS
	A. Evidence of inadequate protection following digging, carelessness while in transit, or improper handling or storage, shall be cause for rejection. Evidence may include, but not be limited to, broken leaders, bark tears, broken limbs, or weak root b...
	B. Upon arrival at the temporary storage location or the site of the work, plants shall be inspected for proper shipping procedures. Should the roots be dried out, large branches be broken, balls of earth broken or loosened, or areas of bark be torn, ...
	C. When a plant has been rejected, remove it from the area of the work within 3 days and replace it with one of the required size and quality at no change in Contract Amount.

	1.11 WARRANTY
	A. Special Warranty:  Warrant the following exterior plants, for the warranty period indicated, against defects including death and unsatisfactory growth, except for defects resulting from lack of adequate maintenance, neglect, or abuse by Owner, or i...
	1. Warranty periods below are examples only for some categories of exterior plants; revise to suit Project.
	2. Warranty Period for Trees and Shrubs:  One year from date of Final Completion.
	3. Remove dead exterior plants immediately.  Replace immediately unless required to plant in the succeeding planting season.
	4. Replace exterior plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	5. A limit of one replacement of each exterior plant will be required, except for losses or replacements due to failure to comply with requirements.


	1.12 MAINTENANCE
	A. Trees and Shrubs:  Maintain for the following maintenance period by pruning, cultivating, watering, weeding, fertilizing, restoring planting saucers, tightening and repairing stakes and guy supports, and resetting to proper grades or vertical posit...
	1. Maintenance Period:  until Final Completion.



	PART 2 -  PRODUCTS
	2.1 TREE AND SHRUB MATERIAL
	A. General:  Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, with healthy root systems developed by transplanting or root pruning.  Provide well-shaped, fully branched, healthy, vigorous stock free of disease, insects, eggs, larvae, ...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk (including bark); crossing trunks; cut-off limbs more than 3/4 inch in diameter; or stem girdling root...
	2. Collected Stock: Do not use plants harvested from the wild, from native stands, from established landscape planting, or not grown in a nursery unless otherwise indicated.
	3. Trunk: the trunk of each tree shall be a single trunk (except for multi-stem trees) growing from a single un-mutilated crown of roots. No part of the trunk shall be conspicuously crooked as compared with normal trees of the same variety. The trunk ...

	B. Grade:  Provide trees and shrubs of sizes and grades complying with ANSI Z60.1 for type of trees and shrubs required.  Trees and shrubs of a larger size may be used if acceptable to Landscape Architect, with a proportionate increase in size of root...
	1. Label each tree and shrub of each variety and caliper with a securely attached, waterproof tag bearing legible designation of botanical and common name.
	2. If formal arrangements, groupings, or consecutive order of trees or shrubs is shown, select stock for uniform height and spread, and number label to assure symmetry and consistency in planting.

	C. Name: True to botanical name, common name and hybrid, variety, or cultivar as adopted by the American Joint committee on Horticultural Nomenclature, Standardized Plant Names, latest edition, which are true to type and species.
	D. Health: Comply with local, state, and federal laws pertaining to the inspection for diseases and insect infestation, scale and shipment of plant materials. Plants shall be healthy and vigorous, free of disease, insect pests and their eggs, and larvae.

	2.2 SHADE AND FLOWERING TREES
	A. Shade Trees:  Single-stem trees with straight trunk, well-balanced crown, and intact leader, of height and caliper indicated, complying with ANSI Z60.1 for type of trees required.
	1. Provide balled and burlapped trees.
	2. Branching Height:  One-third to one-half of tree height.

	B. Small Flowering Trees:  Branched or pruned naturally according to species and type, with relationship of caliper, height, and branching according to ANSI Z60.1; stem form as follows:
	1. Form:  Single stem or Multistem, clump, with two or more main stems as indicated on the Drawings.
	2. Provide balled and burlapped trees.


	2.3 DECIDUOUS SHRUBS
	A. Form and Size:  Deciduous shrubs with not less than the minimum number of canes required by and measured according to ANSI Z60.1 for type, shape, and height of shrub.
	1. Provide container-grown shrubs.


	2.4 TOPSOIL
	A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 and maximum of 6 percent organic material content; free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant growth.
	1. Topsoil Source:  Import topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not obtain from bogs or marshes.
	2. Topsoil Source:  Amend existing in-place surface soil to produce topsoil.  Verify suitability of surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay lumps, and other extraneous materials harmful to plant growth.
	a. Surface soil may be supplemented with imported or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not obtain from agricul...



	2.5 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural limestone containing a minimum 80 percent calcium carbonate equivalent and as follows:
	1. Class:  Class T, with a minimum 99 percent passing through No. 8 sieve and a minimum 75 percent passing through No. 60 sieve.
	2. Provide lime in form of dolomitic limestone.

	B. Select appropriate sulfate compounds from first three paragraphs below.  Sulfur is used to lower pH and neutralize alkaline soils.  Revise descriptions and add proprietary products if required.
	C. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, with a minimum 99 percent passing through No. 6 sieve and a maximum 10 percent passing through No. 40 sieve.
	D. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	E. Aluminum Sulfate:  Commercial grade, unadulterated.
	F. Perlite:  Horticultural perlite, soil amendment grade.
	G. Gypsum is used to supply calcium-deficient soils, improve soil structure, and unlock or make available other nutrients to plant roots.  Gypsum is also used to reclaim highly alkaline sodic soils by replacing sodium with calcium.  Sodium is washed a...
	H. Agricultural Gypsum:  Finely ground, containing a minimum of 90 percent calcium sulfate.
	I. Sand:  Clean, washed, natural or manufactured, free of toxic materials.
	J. Diatomaceous Earth:  Calcined, diatomaceous earth, 90 percent silica, with approximately 140 percent water absorption capacity by weight.
	K. Zeolites:  Mineral clinoptilolite with at least 60 percent water absorption by weight.

	2.6 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1/2-inch sieve; soluble salt content of less than 10 decisiemens/m; not exceeding 0.5 per...
	1. Organic Matter Content:  50 to 60 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Peat:  Finely divided or granular texture, with a pH range of 6 to 7.5, containing partially decomposed moss peat, native peat, or reed-sedge peat and having a water-absorbing capacity of 1100 to 2000 percent.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture, free of chips, stones, sticks, soil, or toxic materials.
	D. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.

	2.7 FERTILIZER
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing agency.

	D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing agency.


	2.8 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type for trees, shrubs, grasses:  Double shredded hardwood.


	2.9 STAKES AND GUYS
	A. Upright and Guy Stakes:  Steel “Tee” posts or approved equal, 8 feet in length.
	B. Guy: ArborTie or approved equal.

	2.10 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Trunk-Wrap Tape:  Two layers of crinkled paper cemented together with bituminous material, 4-inch- wide minimum, with stretch factor of 33 percent.

	2.11 PLANTING SOIL MIX
	A. Planting Soil Mix:  Mix topsoil with the following soil amendments and fertilizers in the following quantities:
	1. Topsoil blended with amendments and fertilizer in different portions as recommended by a qualified testing agency to produce satisfactory planting soil for bioretention plantings as indicated on the Drawings.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive lawns and grass for compliance with requirements and other conditions affecting performance.  Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the work indicates acceptance...
	1. Verify that final grades have been established, and that foreseeable plant growth will not interfere with previously completed work, especially underground utilities.
	2. Verify plant material is free of injury and insect infestation.
	3. Verify that the soils and subsoils in the areas where plant materials are to be installed have satisfactory drainage.
	4. Verify that the soils and subsoils in the areas where plant materials are to be installed contain no toxic materials or construction waste, trash, debris and stones larger than 1" in diameter or length, and free of all roots, brush, weeds, grass, w...
	5. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	6. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	7. Verify that the surface moisture content is suitable for soil placement operations. Do not place any soil mix during precipitation events, or when the subgrade is in a frozen condition.
	8. Uniformly moisten excessively dry soil that is not workable and which is too dusty.


	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing exterior plants from damage caused by planting operations.
	B. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple exterior plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Landscape Architect's acceptance of layout before planting.  Make minor adjustments ...
	D. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks, branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.


	3.3 PLANTING BED ESTABLISHMENT
	A. Loosen subgrade of planting beds to a minimum depth of 8 inches.  Remove stones larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil mix.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	2. Spread planting soil mix to a depth of 6 inches but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.

	B. Finish Grading:  Grade planting beds to a smooth, uniform surface plane with loose, uniformly fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Restore planting beds if eroded or otherwise disturbed after finish grading and before planting.

	3.4 TREE AND SHRUB EXCAVATION
	A. Pits and Trenches:  Excavate circular pits with sides sloped inward.  Trim base leaving center area raised slightly to support root ball and assist in drainage.  Do not further disturb base.  Scarify sides of plant pit smeared or smoothed during ex...
	1. Excavate approximately three times as wide as ball diameter for balled and burlapped and container-grown stock.

	B. Subsoil removed from excavations may be used as backfill.
	C. Obstructions:  Notify Landscape Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer:  Drill 6-inch-diameter holes into free-draining strata or to a depth of 10 feet, whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Landscape Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub pits.
	E. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.5 TREE AND SHRUB PLANTING
	A. Set balled and burlapped stock plumb and in center of pit or trench with top of root ball 1 to 2 inches above adjacent finish grades.
	1. Remove burlap and wire baskets from tops of root balls and partially from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do not use planting stock if root ball is cracked or broken before or during plantin...
	2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more wat...

	B. Set container-grown stock plumb and in center of pit or trench with top of root ball 1 to 2 inches above adjacent finish grades.
	1. Carefully remove root ball from container without damaging root ball or plant.
	2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more wat...

	C. Organic Mulching:  Apply 3-inch average thickness of organic mulch extending 12 inches  beyond edge of planting pit or trench.  Do not place mulch within 3 inches of trunks or stems.
	D. Wrap trees of 2-inch caliper and larger with trunk-wrap tape.  Start at base of trunk and spiral cover trunk to height of first branches.  Overlap wrap, exposing half the width, and securely attach without causing girdling.  Inspect tree trunks for...

	3.6 TREE AND SHRUB PRUNING
	A. Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune trees to retain required height and spread.  Unless otherwise indicated by Landscape Architect, do not cut tree leaders; remove only injured or dead branch...

	3.7 GUYING AND STAKING
	A. Upright Staking and Tying:  Stake trees of 2- through 5-inch caliper.  Stake trees of less than 2-inch caliper only as required to prevent wind tip-out.  Use 2 steel “Tee” posts of 8 foot length or approved equal driven 6 inches to 8 inches outside...
	1. Do not use rope or wire through a hose. ArborTie is an acceptable product.

	B. Remove all staking materials after one year, or as otherwise directed by the Landscape Architect.

	3.8 PLANT BED MULCHING
	A. Mulch backfilled surfaces of planting beds and other areas indicated.  Do NOT use weed-barriers in planting beds.  Weed-barrier is to be used under gravel beds only.
	1. Double Shredded Hardwood Mulch:  Apply 3-inch average thickness of organic mulch, and finish level with adjacent finish grades.  Do not place mulch against plant stems.


	3.9 PLANT MAINTENANCE
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations a...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes. Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease. Use integrated past management practices  whenever possible to minimize the use of pesticides and reduce hazards. Treatments incl...

	3.10 CLEANUP AND PROTECTION
	A. During exterior planting, keep adjacent paving and construction clean and work area in an orderly condition. Promptly remove soil and debris created by exterior planting work from paved areas. Clean wheels of vehicles before leaving site to avoid t...
	B. Protection of Drainage System: Protect existing drainage protection system at all drain inlets to prevent silt, materials or debris caused by planting operations from entering the drainage system.
	C. Protect exterior plants and soil from damage due to landscape operations, operations by other contractors and trades, and others. Maintain protection during installation and maintenance periods. Treat, repair, or replace damaged exterior planting.
	D. Tags: Remove all identification labels, seals and tags at final acceptance of the project.
	E. Store excess soils and mulches in stockpiles protected from erosion and contamination by other contractors and materials with tarps.
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	32 1216 - Asphalt Paving
	A. AGGREGATES
	1. General: Use materials and gradations that have performed satisfactorily in previous installations.
	2. Coarse Aggregate: ASTM D692/D692M, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	3. Fine Aggregate: ASTM D1073 or AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, cured blast-furnace slag, or combinations thereof.
	4. Mineral Filler: ASTM D242/D242M or AASHTO M 17, rock or slag dust, hydraulic cement, or other inert material.

	B. ASPHALT MATERIALS
	1. Asphalt Binder: ASTM D6373 or AASHTO M 320 binder designation PG 58-28, PG 64-22, PG 70-22, PG 76-22.
	2. Asphalt Cement: ASTM D3381/D3381M for viscosity-graded material ASTM D946/D946M for penetration-graded material.
	3. Cutback Prime Coat: ASTM D2027/D2027M, medium-curing cutback asphalt, MC-30 or MC-70, MC-250.
	4. Emulsified Asphalt Prime Coat: ASTM D977 or AASHTO M 140 emulsified asphalt, or ASTM D2397/D2397M or AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for application.
	5. Tack Coat: ASTM D977 or AASHTO M 140 emulsified asphalt, or ASTM D2397/D2397M or AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for application.
	6. Fog Seal: ASTM D977 or AASHTO M 140 emulsified asphalt, or ASTM D2397/D2397M or AASHTO M 208 cationic emulsified asphalt, slow setting, factory diluted in water, of suitable grade and consistency for application.
	7. Water: Potable.
	8. Undersealing Asphalt: ASTM D3141/D3141M; pumping consistency.

	C. AUXILIARY MATERIALS
	1. Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed, unbound-aggregate base material; and recycled tires, asphalt shingles or glass from sources and gradations that have performed satisfactorily in previous installations, equal to performance of required hot-mix asphalt paving produced from all new materials.
	2. Herbicide: Commercial chemical for weed control, registered by the EPA, and not classified as "restricted use" for locations and conditions of application. Provide in granular, liquid, or wettable powder form.
	3. Sand: ASTM D1073 or AASHTO M 29, Grade No. 2 or No. 3.
	4. Joint Sealant: ASTM D6690, Type II or III, hot-applied, single-component, polymer-modified bituminous sealant.


	32 1313.1 - Concrete Paving
	A. Product Data: For each type of product.
	B. Sustainable Design Submittals:
	Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color selection.
	C. Samples for Verification: For each type of product or exposed finish, prepared as Samples of size indicated below:
	D. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	3. Normal-Weight Aggregates: ASTM C33/C33M, Class 4S, Class 4M, Class 1N, uniformly graded. Provide aggregates from a single source with documented service-record data of at least 10 years' satisfactory service in similar paving applications and service conditions using similar aggregates and cementitious materials.
	4. Maximum Coarse-Aggregate Size: 1-1/2 inches (38 mm) nominal.
	5. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.
	6. Exposed Aggregate: Selected, hard, and durable; washed; free of materials with deleterious reactivity to cement or that cause staining; from a single source, with gap-graded coarse aggregate as follows:
	7. Air-Entraining Admixture: ASTM C260/C260M.
	8. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	9. Water-Reducing Admixture: ASTM C494/C494M, Type A.
	10. Retarding Admixture: ASTM C494/C494M, Type B.
	11. Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type D.
	12. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
	13. High-Range, Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type G.
	14. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.
	15. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.
	16. Water: Potable and complying with ASTM C94/C94M.

	32 1713 - Parking Bumpers
	32 1723 - Pavement Markings
	32 1726 - Tactile Warning Surface
	32 3113 - Chain Link Fences and Gates
	DIVISION 33
	33 1000 - Water Utilities
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building for water service and fire-service mains.
	B. Utility-furnished products include water meters that will be furnished to the site, ready for installation.

	1.3 DEFINITIONS
	A. EPDM: Ethylene propylene diene terpolymer rubber.
	B. LLDPE: Linear, low-density polyethylene plastic.
	C. PE: Polyethylene plastic.
	D. PP: Polypropylene plastic.
	E. PVC: Polyvinyl chloride plastic.
	F. RTRF: Reinforced thermosetting resin (fiberglass) fittings.
	G. RTRP: Reinforced thermosetting resin (fiberglass) pipe.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Detail precast concrete vault assemblies and indicate dimensions, method of field assembly, and components.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control test reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For water valves and specialties to include in emergency, operation, and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Regulatory Requirements:
	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASTM F645 for selection, design, and installation of thermoplastic water piping.
	E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	F. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping for fire suppression.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift. Rig valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

	1.9 PROJECT CONDITIONS
	A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service according to requirements indicated:

	1.10 COORDINATION
	A. Coordinate connection to water main with utility company.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Application" 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, NSF 61, and NSF 372.

	2.2 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot end unless grooved or flanged ends are indicated.

	2.3 SPECIAL PIPE FITTINGS
	A. Ductile-Iron Rigid Expansion Joints:
	B. Ductile-Iron Flexible Expansion Joints:
	C. Ductile-Iron Deflection Fittings:

	2.4 JOINING MATERIALS
	A. Brazing Filler Metals: AWS A5.8, BCuP Series.
	B. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.
	C. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer, unless otherwise indicated.

	2.5 PIPING SPECIALTIES
	A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	B. Tubular-Sleeve Pipe Couplings:
	C. Split-Sleeve Pipe Couplings:
	D. Flexible Connectors:
	E. Dielectric Fittings:

	2.6 CORROSION-PROTECTION PIPING ENCASEMENT
	A. Encasement for Underground Metal Piping:

	2.7 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:

	2.8 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	B. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barrel approximately 5 inches (125 mm) in diameter.
	C. Indicator Posts: UL 789, FMG-approved, vertical-type, cast-iron body with operating wrench, extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve.

	2.9 CHECK VALVES
	A. AWWA Check Valves:

	2.10 DETECTOR CHECK VALVES
	A. Detector Check Valves:

	2.11 BUTTERFLY VALVES
	A. AWWA Butterfly Valves:

	2.12 PLUG VALVES
	A. Plug Valves:

	2.13 CURB VALVES
	A. Curb Valves: Comply with AWWA C800. Include bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.
	B. Service Boxes for Curb Valves: Similar to AWWA M44 requirements for cast-iron valve boxes. Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over curb valve and with a barrel approximately 3 inches (75 mm) in diameter.

	2.14 WATER METERS
	A. Water meters will be furnished by utility company.

	2.15 DETECTOR-TYPE WATER METERS
	A. Detector-Type Water Meters:
	B. Description: Main line, proportional meter with second meter on bypass. Register flow in gallons (liters).
	C. Remote Registration System:

	2.16 BACKFLOW PREVENTERS
	A. Reduced-Pressure-Principle Backflow Preventers:
	B. Double-Check, Backflow-Prevention Assemblies:
	C. Backflow Preventer Test Kits:

	2.17 WATER METER BOXES
	A. Description: Cast-iron body and cover for disc-type water meter, with lettering "WATER METER" in cover; and with slotted, open-bottom base section of length to fit over service piping.

	2.18 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C857 and made according to ASTM C858.

	2.19 PROTECTIVE ENCLOSURES
	A. Freeze-Protection Enclosures:
	B. Weather-Resistant Enclosures:
	C. Expanded-Metal Enclosures:
	D. Enclosure Bases:


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Refer to Section 31 2200 Grading and 31 2300 Excavation and Backfill for excavating, trenching, and backfilling.

	3.2 PIPING APPLICATIONS
	A. General: Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping NPS 3 to NPS 8 (DN 75 to DN 200) shall be the following:
	F. Water Meter Box Water-Service Piping NPS 3/4 to NPS 2 (DN 20 to DN 50) shall be same as underground water-service piping.
	G. Aboveground and vault water-service piping NPS 4 to NPS 8 (DN 75 to DN 200) shall be the following:
	H. Underground Fire-Service-Main Piping NPS 3 to NPS 12 (DN 75 to DN 300) shall be the following:
	I. Aboveground and Vault Fire-Service-Main Piping NPS 3 to NPS 12 (DN 75 to DN 300) shall be ductile-iron, grooved-end pipe; ductile-iron-pipe appurtenances; and grooved joints.
	J. Underground Combined Water-Service and Fire-Service-Main Piping NPS 6 to NPS 12 (DN 150 to DN 300) shall be the following:
	K. Aboveground and Vault Combined Water Service and Fire-Service-Main Piping NPS 6 to NPS 12 (DN 150 to DN 300) shall be ductile-iron, grooved-end pipe; ductile-iron-pipe appurtenances; and grooved joints.

	3.3 VALVE APPLICATIONS
	A. General Application: Use mechanical-joint-end valves for NPS 3 (DN 80) and larger underground installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FMG, nonrising-stem gate valves for installation with indicator posts. Use corporation valves and curb valves with ends compatible with piping, for NPS 2 (DN 50) and smaller installation.
	B. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:

	3.4 PIPING INSTALLATION
	A. Water-Main Connection: Tap water main according to requirements of water utility company and of size and in location indicated.
	B. Make connections larger than NPS 2 (DN 50) with tapping machine according to the following:
	C. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	D. Bury piping with depth of cover over top at least 30 inches (750 mm), with top at least 12 inches (300 mm) below level of maximum frost penetration, and according to the following:
	E. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	F. Extend water-service piping and connect to water-supply source and building-water-piping systems at outside face of building wall in locations and pipe sizes indicated.
	G. Install underground piping with restrained joints at horizontal and vertical changes in direction. Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.

	3.5 JOINT CONSTRUCTION
	A. Make pipe joints according to the following:

	3.6 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and restrained-joint types that may be used include the following:
	B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. Include anchorages for the following piping systems:
	C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.7 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.
	C. UL/FMG, Gate Valves: Comply with NFPA 24. Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL/FMG, Valves Other Than Gate Valves: Comply with NFPA 24.
	E. MSS Valves: Install as component of connected piping system.
	F. Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up and with service box.
	G. Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves.
	H. Relief Valves: Comply with AWWA C512. Install aboveground with shutoff valve on inlet.

	3.8 DETECTOR-CHECK VALVE INSTALLATION
	A. Install in vault or aboveground.
	B. Install for proper direction of flow. Install bypass with water meter, gate valves on each side of meter, and check valve downstream from meter.
	C. Support detector check valves, meters, shutoff valves, and piping on brick or concrete piers.

	3.9 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.
	B. Water Meters: Install PWSA approved type water meters, NPS 2 (DN 50) and smaller, in meter boxes with shutoff valves on water meter inlets. Include valves on water meter outlets and valved bypass around meters unless prohibited by authorities having jurisdiction.
	C. Water Meters: Install PWSA approved type water meters, NPS 3 (DN 80) and larger, in meter vaults. Include shutoff valves on water meter inlets and outlets and valved bypass around meters. Support meters, valves, and piping on brick or concrete piers.
	D. Water Meters: Install detector-type water meters in meter vault according to AWWA M6. Include shutoff valves on water meter inlets and outlets and full-size valved bypass around meters. Support meters, valves, and piping on brick or concrete piers.

	3.10 VACUUM BREAKER ASSEMBLY INSTALLATION
	A. Install pressure vacuum breaker assemblies of type, size, and capacity indicated. Include valves and test cocks. Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install pressure vacuum breaker assemblies in vault or other space subject to flooding.

	3.11 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks. Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.
	D. Support NPS 2-1/2 (DN 65) and larger backflow preventers, valves, and piping near floor and on brick or concrete piers.

	3.12 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface.
	B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above surface.

	3.13 CONCRETE VAULT INSTALLATION
	A. Install precast concrete vaults according to ASTM C891.

	3.14 PROTECTIVE ENCLOSURE INSTALLATION
	A. Install concrete base level and with top approximately 2 inches (50 mm) above grade.
	B. Install protective enclosure over valves and equipment.
	C. Anchor protective enclosure to concrete base.

	3.15 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line. Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL/FMG Fire Hydrants: Comply with NFPA 24.

	3.16 FLUSHING HYDRANT INSTALLATION
	A. Install post-type flushing hydrants with valve below frost line and provide for drainage. Support in upright position. Include separate gate valve or curb valve and restrained joints in supply piping.
	B. Install ground-type flushing hydrants with valve below frost line and provide for drainage. Install hydrant box flush with grade. Include separate gate valve or curb valve and restrained joints in supply piping.
	C. Install sampling stations with valve below frost line and provide for drainage. Attach weather-resistant housing and support in upright position. Include separate curb valve in supply piping.

	3.17 FIRE DEPARTMENT CONNECTION INSTALLATION
	A. Install ball drip valves at each check valve for fire department connection to mains.
	B. Install protective pipe bollards on two sides of each fire department connection.

	3.18 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision. Underground valves with valve box do not require supervision.
	B. Locking and Sealing: Secure unsupervised valves as follows:
	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant. Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault. Select indicator with saddle and vane matching pipe size. Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building fire alarm system, if applicable.

	3.19 CONNECTIONS
	A. Connect water-distribution piping to utility water main. Use tapping sleeve and tapping valve.
	B. Connect water-distribution piping to interior domestic water and fire-suppression piping.
	C. Connect waste piping from concrete vault drains to sanitary sewerage system, if applicable.

	3.20 FIELD QUALITY CONTROL
	A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use only potable water.
	B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.
	C. Prepare reports of testing activities.

	3.21 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping. Locate below finished grade, directly over piping.
	B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on main electrical meter panel.

	3.22 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	B. Prepare reports of purging and disinfecting activities.



	33 3000 - Sanitary Sewerage Utilities
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. FRP: Fiberglass-reinforced plastic.

	1.4 ACTION SUBMITTALS
	A. Product Data: For the following:

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:
	B. Product Certificates: For each type of pipe and fitting.
	C. Field quality-control reports.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic manholes, pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes according to manufacturer's written rigging instructions.

	1.7 FIELD CONDITIONS
	A. Interruption of Existing Sanitary Sewerage Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirements indicated:


	PART 2 -  PRODUCTS
	2.1 PVC PIPE AND FITTINGS
	A. PVC Cellular-Core Sewer Piping:
	B. PVC Profile Sewer Piping:
	C. PVC Gravity Sewer Piping:

	2.2 NONPRESSURE-TYPE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling; for joining underground nonpressure piping. Include ends of same sizes as piping to be joined and include corrosion-resistant-metal tension band and tightening mechanism on each end.
	B. Sleeve Materials:
	C. Unshielded, Flexible Couplings:
	D. Shielded, Flexible Couplings:
	E. Ring-Type, Flexible Couplings:

	2.3 PRESSURE-TYPE PIPE COUPLINGS
	A. Tubular-Sleeve Couplings: AWWA C219, with center sleeve, gaskets, end rings, and bolt fasteners.
	B. Metal, bolted, sleeve-type, reducing or transition coupling; for joining underground pressure piping. Include 150-psig (1035-kPa) minimum pressure rating and ends of same sizes as piping to be joined.
	C. Center-Sleeve Material: Manufacturer's standard.
	D. Gasket Material: Natural or synthetic rubber.
	E. Metal Component Finish: Corrosion-resistant coating or material.

	2.4 BACKWATER VALVES
	A. PVC Backwater Valves:

	2.5 CLEANOUTS
	A. PVC Cleanouts:

	2.6 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105/A21.5.
	B. Material: high-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) minimum thickness.
	C. Form: tube.
	D. Color: natural.

	2.7 CONCRETE
	A. General: Cast-in-place concrete complying with ACI 318, ACI 350 (ACI 350M), and the following:
	B. Portland Cement Design Mix: 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	C. Ballast and Pipe Supports: Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Section 31 2200 Grading and 31 2300 Excavation and Fill.

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements: Drawing plans and details to indicate general location and arrangement of underground sanitary sewer piping. Location and arrangement of piping layout take into account design considerations. Install piping as indicated, to extent practical. Where specific installation is not indicated, follow piping manufacturer's written instructions.
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, and couplings according to manufacturer's written instructions for using lubricants, cements, and other installation requirements.
	C. Install manholes for changes in direction unless fittings are indicated. Use fittings for branch connections unless direct tap into existing sewer is indicated.
	D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected. Reducing size of piping in direction of flow is prohibited.
	E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of microtunneling.
	F. Install gravity-flow, nonpressure, drainage piping according to the following:

	3.3 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure, drainage piping according to the following:
	B. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.

	3.4 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.5 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping manholes or pits.
	B. Install combination horizontal and manual gate-type valves in piping and in manholes.
	C. Install terminal-type backwater valves on end of piping and in manholes. Secure units to sidewalls.

	3.6 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and use cast-iron soil pipe for riser extensions to cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe.
	B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 inches (450 by 450 by 300 mm) deep. Set with tops 1 inch (25 mm) above surrounding grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.7 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains.
	B. Connect force-main piping to building's sanitary force mains. Terminate piping where indicated.
	C. Make connections to existing piping and underground manholes.

	3.8 CLOSING ABANDONED SANITARY SEWER SYSTEMS
	A. Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in place. Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed. Use either procedure below:
	B. Abandoned Manholes: Excavate around manhole as required and use either procedure below:
	C. Backfill to grade according to Section 31 2200 Grading and 31 2300 Excavation and Fill

	3.9 IDENTIFICATION
	A. Arrange for installation of green warning tapes directly over piping and at outside edges of underground manholes.

	3.10 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred. Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of Project.
	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.11 CLEANING
	A. Clean dirt and superfluous material from interior of piping. Flush with potable water.



	334200 - Stormwater Conveyance- Specs
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Corrugated HDPE pipe and fittings.
	2. PVC pipe and fittings.
	3. Non-pressure transition couplings.
	4. Backwater valves.
	5. Cleanouts.
	6. Encasement for piping.
	7. Concrete.
	8. Stormwater inlets.
	9. Subsurface Stormwater Storage


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same trench and clearances from storm drainage system piping. Indicate interface and spatial relationship between manholes, piping, and proximate structures.
	B. Profile Drawings: Show system piping in elevation. Draw profiles at horizontal scale of not less than 1-inch equals 50 feet (1:500) and vertical scale of not less than 1-inch equals 5 feet (1:50). Indicate manholes and piping. Show types, sizes, ma...
	C. Field quality-control reports.
	D. Submit proposed stormwater detention layout drawings and documentation. Drawings shall include typical section details as well as the required base elevation of stone and piping, minimum cover requirements and configuration. Submit manufacturer's p...

	1.5 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Subsurface stormwater storage installation - Contractor shall demonstrate the following experience:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic manholes, pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes in accordance with manufacturer's written rigging instructions.
	D. Handle stormwater inlets in accordance with manufacturer's written rigging instructions.
	E. Protect materials from damage during delivery, and store UV sensitive materials under tarp to protect from sunlight when time from delivery to installation exceeds two weeks. Storage of materials should be on smooth surfaces, free from dirt, mud an...
	1. Handling is to be performed with equipment appropriate to the materials and site conditions, and may include hand, handcart, forklifts, extension lifts, etc.
	2. Cold weather:
	a. Care must be taken when handling plastics when air temperature is 40 degrees or below as plastic becomes brittle.
	b. Do not use frozen materials or materials mixed or coated with ice or frost.
	c. Do not build on frozen ground or wet, saturated or muddy subgrade.



	1.7 FIELD CONDITIONS
	A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service in accordance with requir...
	1. Notify Construction Manager and Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Construction Manager's and Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 CORRUGATED-HDPE PIPE AND FITTINGS
	A. Source Limitations: Obtain corrugated-HDPE pipe and fittings from single manufacturer.
	B. Corrugated-HDPE Dual Wall Drainage Pipe and Fittings NPS 3 to NPS 10 (DN 80 to DN 250): AASHTO M 252, Type S, with smooth waterway for coupling joints..
	C. Corrugated-HDPE Dual Wall Pipe and Fittings NPS 12 to NPS 60 (DN 300 to DN 1500): AASHTO M 294, Type S, with smooth waterway for coupling joints..
	D. Corrugated-HDPE Soiltight Couplings: AASHTO M 294, corrugated, matching pipe and fittings.

	2.2 PVC PIPE AND FITTINGS
	A. Source Limitations: Obtain PVC pipe and fittings from single manufacturer.
	B. NSF Marking: Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components. Include marking with "NSF-drain" for plastic storm drain and "NSF-sewer" for plastic storm sewer piping.
	C. PVC Cellular-Core Piping:
	1. PVC Cellular-Core Pipe and Fittings: ASTM F891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-core pipe with plain ends for solvent-cemented joints.
	2. Fittings: ASTM D3034, SDR 35, PVC socket-type fittings.

	D. PVC Profile Sewer Piping:
	1. Pipe: ASTM F794, PVC profile, gravity sewer pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings: ASTM D3034, PVC with bell ends.
	3. Gaskets: ASTM F477, elastomeric seals.

	E. PVC Gravity Sewer Piping:
	1. Pipe and Fittings: ASTM F679, T-2 wall thickness, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F477, elastomeric seals for gasketed joints.

	F. Adhesive Primer: ASTM F656.

	2.3 NON-PRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping. Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism on...
	B. Sleeve Materials:
	1. For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926, or HDPE.
	2. For Dissimilar Pipes: ASTM D5926, PVC, HDPE or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:
	1. Source Limitations: Obtain unshielded, flexible couplings from single manufacturer.
	2. Description: Elastomeric sleeve with corrosion-resistant-metal tension band and tightening mechanism on each end.

	D. Shielded, Flexible Couplings:
	1. Source Limitations: Obtain shielded, flexible couplings from single manufacturer.
	2. Description: ASTM C1460, elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.

	E. Ring-Type, Flexible Couplings:
	1. Source Limitations: Obtain ring-type, flexible couplings from single manufacturer.
	2. Description: Elastomeric compression seal with dimensions to fit inside bell of larger pipe and for spigot of smaller pipe to fit inside ring.


	2.4 BACKWATER VALVES
	A. Inline Elastomeric Backwater Check Valves:
	1. Material: Red Valve Tideflex Series 37G Check Valve, or approved equivalent.
	2. Description: preassembled in-line check valve, fits inside pipe I.D., with internal corrosion resistant expansion clamp providing compression between valve and pipe I.D. for a face-to-face press-fit. Valve shall operate with a 1”-2” influent cracki...


	2.5 CLEANOUTS
	A. Cast-Iron Cleanouts:
	1. Source Limitations: Obtain cast-iron cleanouts from single manufacturer.
	2. Description: ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside caulk or spigot connection and countersunk, tapered-thread, brass closure plug.
	3. Top-Loading Classification(s): Heavy Duty .
	4. Sewer Pipe Fitting and Riser to Cleanout: ASTM A74, Service class, cast-iron soil pipe and fittings.

	B. PVC Cleanouts:
	1. Source Limitations: Obtain PVC cleanouts from single manufacturer.
	2. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.

	C. HDPE Cleanouts:
	1. Source Limitations: Obtain HDPE cleanouts from single manufacturer.
	2. Description: HDPE body with HDPE threaded plug. Include HDPE sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.6 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105/A21.5.
	B. Material: Linear low-density polyethylene film of 0.008-inch (0.20-mm) minimum thickness.
	C. Form: tube.
	D. Color: natural

	2.7 CONCRETE
	A. General: Cast-in-place concrete in accordance with ACI 318, ACI 350, and the following:
	1. Cement: ASTM C150/C150M, Type II.
	2. Fine Aggregate: ASTM C33/C33M, sand.
	3. Coarse Aggregate: ASTM C33/C33M, crushed gravel.
	4. Water: Potable.

	B. Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric: ASTM A1064/A1064M, steel, welded wire fabric, plain.
	2. Reinforcing Bars: ASTM A615/A615M, Grade 60 (420 MPa) deformed steel.


	2.8 STORMWATER INLETS
	A. Stormwater inlet boxes, covers, frames, and grates shall be in accordance with Pennsylvania Department of Transportation standards.
	B. Geosynthetics
	1. Geotextile. A geotextile envelope is required to prevent backfill material from entering the detention system.
	a. Standard Application: The standard geotextile shall be an 8 oz per square yard nonwoven geotextile (ACF N080 or equivalent).
	b. Infiltration Applications: When water must infiltrate/exfiltrate through the geotextile as a function of the system design, a woven monofilament (ACF M200 or equivalent) shall be used.

	2. Geogrid. For installations subject to traffic loads and/or when required by project plans, install geogrid (ACF BX12 or equivalent) to reinforce backfill above the detention system.

	C. Backfill & Cover Materials
	1. Bedding Materials: Stone (angular and smaller than 1.5” in diameter) or soil (GW, GP, SW, or SP as classified by the Unified Soil Classification System) shall be used below the Detention system (3” minimum). Material must be free from lumps, debris...
	2. Side and Top Backfill: Material must be free from lumps, debris and any sharp objects that could cut the geotextile. Material shall be within 3 percent of the optimum moisture content as determined by ASTM D698 at the time of installation.
	a. Traffic Applications - Free draining material shall be used adjacent to (24” minimum) and above (for the first 12”) the Detention system.
	1) Backfill materials shall be free draining stone (angular and smaller than 1.5” in diameter) or soil (GW, GP, SW, or SP as classified by the Unified Soil Classification System).

	b. Non-Traffic / Green Space Applications - For all Detention modules installed in green spaces and not subjected to vehicular loads, backfill materials may either follow the guidelines for Traffic Applications above, or the top backfill layer (12” mi...

	3. Additional Cover Materials: Structural Fill shall consist of granular materials meeting the gradational requirements of SM, SP, SW, GM, GP or GW as classified by the Unified Soil Classification System. Structural fill shall have a maximum of 25 per...



	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Section 31 2200 "Grading" and Section 31 2300 “Excavation and Fill.”

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements: Drawing plans and details indicate general location and arrangement of underground storm drainage piping. Location and arrangement of piping layout take into account design considerations. Install piping as indic...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, and couplings in accordance with manufacturer's written in...
	C. Install manholes for changes in direction unless fittings are indicated. Use fittings for branch connections unless direct tap into existing sewer is indicated.
	D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected. Reducing size of piping in direction of flow is prohibited.
	E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of microtunneling.
	F. Install gravity-flow, nonpressure drainage piping in accordance with the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes in direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
	3. Install piping with 36-inch- (915 mm-) minimum cover.
	4. Install PVC cellular-core piping in accordance with ASTM D2321 and ASTM F1668.
	5. Install corrugated-HDPE and PVC sewer piping in accordance with ASTM D2321 and ASTM F1668.
	6. Install corrugated-HDPE and PVC profile gravity sewer piping in accordance with ASTM D2321 and ASTM F1668.


	3.3 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping in accordance with the following:
	1. Join PVC cellular-core piping in accordance with ASTM D2321 and ASTM F891 for solvent-cemented joints.
	2. Join corrugated-HDPE and PVC sewer piping in accordance with ASTM D2321 and ASTM D3034 for elastomeric-seal joints or ASTM D3034 for elastomeric-gasketed joints.
	3. Join corrugated-HDPE and PVC profile gravity sewer piping in accordance with ASTM D2321 for elastomeric-seal joints or ASTM F794 for gasketed joints.


	3.4 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping where indicated.
	B. Install combination horizontal and manual gate-valve type in piping and in manholes where indicated.
	C. Install terminal-type backwater valves on end of piping and in manholes where indicated.

	3.5 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts. Install piping so cleanouts open in ...
	1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic areas.
	2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas.
	3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.
	4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads.

	B. Set cleanout frames and covers in earth in cast-in-place concrete block, 18 by 18 by 12 (450 by 450 by 300 inches (mm) deep. Set with tops 1 inch (25 mm) above surrounding earth grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.6 CONCRETE PLACEMENT
	A. Place cast-in-place concrete in accordance with ACI 318 (ACI 318M).

	3.7 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains as specified herein and on the contract drawings.
	B. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections. Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6-inch (150-mm) overlap, with not less than 6 inches (150 mm) o...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500). Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 inches (150 mm) of concrete with 28-da...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes and structures by cutting into existing unit and creating an opening large enough to allow 3 inches (76 mm) of concrete to be packed aroun...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections. Remove debris or other extraneous material that may accumulate.

	C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure-type pipe couplings for force-main joints.


	3.8 SUBSURFACE STORMWATER STORAGE
	A. Assembly of detention system
	1. Assembly of system shall be performed in accordance with the manufacturer’s installation procedure.

	B. Layout and Excavation
	1. Installer shall stake out, excavate, and prepare the subgrade area to the required plan grades and dimensions needed to install the detention piping and free draining backfill materials.
	2. All excavations must be prepared with OSHA approved excavated sides and sufficient working space.
	3. Protect partially completed installation against damage from other construction traffic by establishing a perimeter with high visibility construction tape, fencing, barricades, or other means until construction is complete.
	4. Base of the excavation shall be uniform, level, and free of lumps or debris and soft or yielding subgrade areas. A minimum 2,000 pounds per square foot bearing capacity is required.
	a. Standard Applications: Compact subgrade to a minimum of 95% of Standard Proctor (ASTM D698) density or as required by the Owner’s engineer.
	b. Infiltration Applications: Subgrade shall be prepared in accordance with the contract documents. Compaction of subgrade should not be performed in infiltration applications.

	5. Unsuitable Soils or Conditions: All questions about the base of the excavation shall be directed to the owner’s engineer, who will approve the subgrade conditions prior to placement of stone. In no case shall a bearing capacity of less than 2,000 p...
	a. If unsuitable soils are encountered at the subgrade, or if the subgrade is pumping or appears excessively soft, repair the area in accordance with contract documents and/or as directed by the owner’s engineer.
	b. If indications of the water table are observed during excavation, the engineer shall be contacted to provide recommendations.
	c. Do not start installation of the detention system until unsatisfactory subgrade conditions are corrected and the subgrade conditions are accepted by the owner’s engineer.


	C. Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in place. Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed. Use either ...
	1. Close open ends of piping with at least 8- (203-) inch- (mm-) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed. Do not use wood plugs.

	D. Abandoned Manholes and Structures: Excavate around manholes and structures as required and use one procedure below:
	1. Remove manhole or structure and close open ends of remaining piping.
	2. Remove top of manhole or structure down to at least 36 inches (915 mm) below final grade. Fill to within 12 (300) inches (mm) of top with stone, rubble, gravel, or compacted dirt. Fill to top with concrete.

	E. Backfill to grade in accordance with Section 31 2300 "Excavation and Fill"

	3.9 IDENTIFICATION
	A. Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use warning tape or detectable warning tape over ferrous piping.
	2. Use detectable warning tape over nonferrous piping and over edges of underground structures.


	3.10 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred. Inspect after approximately 24 inches (610 mm) of backfill is in place, and again at completion of Project.
	1. Submit separate reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment: Less than full diameter of inside of pipe is visible between structures.
	b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
	c. Damage: Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration: Water leakage into piping.
	e. Exfiltration: Water leakage from or around piping.

	3. Replace defective piping using new materials,and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat the procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems in accordance with requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit a separate report for each test.
	5. Gravity-Flow Storm Drainage Piping: Test in accordance with requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception: Piping with soiltight joints unless required by authorities having jurisdiction.
	b. Option: Test plastic piping in accordance with ASTM F1417.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.11 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with potable water.
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	260100 Basic Electrical Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.
	C. Division 09 FINISHES Sections.
	D. Division 31 EARTHWORK Sections.

	1.2 SUMMARY
	A. This Section includes general administrative, procedural requirements, construction materials and construction methods for electrical installations.  The following requirements are included in this Section to expand the requirements specified in Division 01 - reference individual sections for further expansion of these requirements:

	1.3 ABBREVIATIONS AND ACRONYMS
	A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is subject to change and is believed to be accurate as of the date of the Contract Documents.

	1.4 DEFINITIONS
	A. Basic Contract definitions are included in the Conditions of the Contract.

	1.5 PERMITS, CODES, AND INSPECTIONS
	A. Contractor shall obtain and pay for all permits and inspections required by laws, ordinances, rules and regulations having jurisdiction for work included under this Contract, and shall submit approval certificates to the Architect.
	B. The electrical installation shall comply fully with
	C. The Electrical installation and all components shall be in compliance with the code and/or standard requirements of the latest revision or state-adopted edition of:
	D. Submit certificates issued by approved authorized agencies to indicate conformance of all work with the above requirements, as well as any additional certificates as may be required for the performance of this contract work.
	E. Should any change in Drawings or Specifications be required to comply with governmental regulations, the Contractor shall notify Architect prior to execution of the work.  The work shall be carried out according to the requirements of such code in accordance with the instruction of the Architect and at no additional cost to the Owner.
	F. Certificate of Inspection:  The Contractor shall procure and pay for the Certificate of Inspection from the municipality-approved inspection agency and deliver it to the Architect before final payment is made.

	1.6 VISITING PREMISES
	A. The Bidder shall visit the project site before submitting his bid, in order to familiarize himself with existing conditions that may affect his work.  It is the Contractor's responsibility to analyze existing conditions.  Sufficient allowances shall be provided in the Contractor's bid to cover work, due to existing conditions, that will be required to complete this contract work.
	B. By submission of a bid, the Contractor is attesting that responsible personnel did in fact visit the site during the bidding period and verified all existing pertinent conditions.
	C. Contractor shall verify all measurements and dimensions at the site prior to submitting a bid.

	1.7 PROJECT DRAWINGS AND SPECIFICATIONS
	A. Contractor shall carefully examine the Drawings and Specifications of all trades and report all discrepancies to the Architect in writing to obtain corrective action.  No departures from the Contract Documents will be made without prior written approval from the Architect.
	B. Questions or disputes regarding the intent or meaning of Contract Documents shall be resolved by the interpretation of the Architect.  The Architect's interpretation is final and binding.
	C. The Drawings and Specifications are not intended to define all details, finish materials, and special construction that may be required or necessary.  The Contractor shall provide all installations complete and adequate as implied by the project documents.
	D. Drawings are diagrammatic only and do not show exact routes and locations of equipment and associated wiring. The Contractor shall verify the work of all other trades and shall arrange his work to avoid conflicts.  In the event of a conflict, the Contractor shall obtain corrective action from the Architect.
	E. All work shall be considered new, unless noted otherwise.
	F. Prior to the submitting of bids, the Contractor shall familiarize himself with all conditions affecting the proposed installation of equipment by all trades that will require electrical connections and shall make provisions as to the cost thereof.  Failure to comply with the intent of this paragraph shall in no way relieve the Contractor of performing all necessary work required for final electrical connections and equipment.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. All materials and equipment for which Underwriter's Laboratories have established standards shall bear a UL label of approval.
	B. When two or more items of same material or equipment are required, they shall be of the same manufacturer.  Product manufacturer uniformity does not apply to raw materials, bulk materials, wire, conduit, fittings, sheet metal, steel bar stock, welding rods, solder, fasteners, and similar items used in work, except as otherwise indicated.
	C. Provide products that are compatible within systems and other connected items.
	D. In all cases where a device, function or item of equipment is herein referred to in the singular, such reference shall apply to as many such items as are required to complete the installation.
	E. All listed materials and equipment shown on drawings and/or specified herein, are indicative of complete and whole units and shall be furnished as such.
	F. In certain instances specific manufacturer/model/type and catalog numbers are set out herein or on the drawings for the purpose of indicating required criteria for quality, function, sound level and acceptable physical size.  Specifications, performance data, and descriptive data published by the designated manufacturer shall be taken as minimum requirements for the item to be provided.
	G. Comply with manufacturer's printed instructions and recommendations as minimum criteria for the installation of equipment.
	H. Where proprietary names are used, whether or not followed by the words "or as approved", they shall be subject to substitution only as approved by the Architect.
	I. All materials and equipment provided under this Contract shall be completely satisfactory and acceptable in operation, performance and capacity.  No approval, either verbal or written, of any drawing, descriptive data or samples of such materials, equipment and/or appurtenances, shall relieve this Contractor of his responsibility to turn over all items in perfect working order at completion of the work.
	J. All material and equipment to be furnished under this contract shall be new and shall conform to the grade, quality and standards specified herein.  Items of equipment shall be the latest standard product as advertised in printed catalogues by reputable manufacturers for the purpose intended and shall have replacement parts available.

	2.2 NAMEPLATE DATA
	A. Provide factory-installed, permanent operational data nameplate on each item of power operated equipment, indicating manufacturer, product name, model number, serial number, capacity, operating and power characteristics, labels of tested compliances, and similar essential data.

	2.3 SOIL MATERIALS
	A. Provide in accordance with Division 31 EARTHWORK Sections.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. All construction under this contract shall be completed in a neat and craftsman-like manner.  Work that, in the judgement of the Architect, is not satisfactorily installed shall be removed and replaced to the Architect's satisfaction, at the Contractor's expense.
	B. Throughout construction, all work areas and storage areas shall be kept clean.  The Contractor shall keep all items clean of dirt, rust, dust and fingermarks.
	C. The Contractor shall furnish, set, erect, and maintain all scaffolding, aerial equipment and ladders required in the installation of this Contract work.
	D. Install temporary platforms so as to be supported only by the existing steel truss framework.
	E. Painting:  Provide in accordance with Division 09 FINISHES Sections and as stated below.

	3.2 COORDINATION
	A. Sequence of Work
	B. Utility
	C. Outages and Disruptions
	D. New Work
	E. Cooperation and Coordination With Other Trades
	F. Cooperation and Coordination With Subcontractors
	G. Space Priority

	3.3 SUBSTITUTIONS
	A. Provide in accordance with Division 01 Section SUBSTITUTION PROCEDURES and as stated below.
	B. Where the contractor proposes substitute equipment, contractor to submit complete product data indicating compliance with all requirements of the documents, including performance rating, size and resistance to wear and deterioration equivalent to the specified item at least ten (10) days prior to the bid date.  In instances where substituted equipment requires additional material or work beyond that shown or required by the specified item, said additional material or work shall be the responsibility of this Contractor, regardless of the trade involved.

	3.4 EXCAVATION, BACKFILL, AND RESTORATION
	A. Provide in accordance with Division 31 EARTHWORK Sections and as follows.
	B. Conditions Affecting Excavations - the following project conditions apply:

	3.5 SUBMITTALS
	A. Provide in accordance with Division 01 Section SUBMITTAL PROCEDURES and as stated below.
	B. Submit for approval a complete Material Source of Supply and Subcontractor list for all electrical work required under this project.  Shop drawing submittals will not be reviewed until a complete Material Source of Supply and Subcontractor list is received.  Submit this listing as a part of the submittal requirement specified in Division 01.
	C. Submittal of shop drawings, product data, and samples will be accepted only when submitted by the Contractor.  Data submitted from subcontractors and material suppliers directly to the Architect will not be processed.
	D. Prepare and submit detailed shop drawings for materials, systems and equipment as listed herein, including locations and sizes of all openings in floor decks, walls and floors.
	E. The work described in any shop drawing submission shall be carefully checked for all clearances (including those required for maintenance and servicing), field conditions, maintenance of architectural conditions and proper coordination with all trades on the job.  Each submitted shop drawing shall include a certification that all related job conditions have been checked and that no conflict exists.
	F. All shop drawings shall be stamped by the Contractor, indicating approval, and space shall be provided for the Engineer's stamp and the Architect's stamp.
	G. All drawings shall be submitted sufficiently in advance of field requirements to allow ample time for checking and resubmittal as may be required.  All submittals shall be complete and contain all required and detailed information.
	H. Acceptance of any submitted data or shop drawings for material, equipment apparatus, devices, arrangement and layout shall not relieve the Contractor from responsibility of furnishing all items of proper dimensions, weight, capacities, sizes, quantity and quality as intended by the Contract.  Such acceptance shall not relieve Contractor from responsibility for errors, omissions or inadequacies of any sort on submitted data or shop drawings.
	I. Each shop drawing shall contain job title and reference to the applicable drawing and specification article, including the contractor’s drawings, specifications and verification of compatibility with the systems involved.
	J. Individual shop drawing submittals shall be provided for each specific material, system or equipment as identified herein.  Submittals provided in other than this manner will be return without review.
	K. All nameplate data shall be complete at time of equipment submittals - refer to other sections for identification requirements.
	L. For each room or area of the building containing switchboards, panelboards, transformers, and/or emergency generators, coordination drawings are required to be submitted for review and acceptance at the time of the equipment submittal.
	M. Equipment shall not be ordered or purchased until the shop drawing approval is received.
	N. Shop Drawings shall show conformance with specified electrical characteristics, or Contractor shall assume responsibility for all deviations including all additional costs involved for the deviations.
	O. The following is a list of some important material, equipment and systems that require shop drawing approval, refer to each section of this specification for additional submittal requirements:
	P. Product Options:

	3.6 QUALITY ASSURANCE AND TESTING
	A. Provide in accordance with Division 01 Section QUALITY REQUIREMENTS.
	B. Provide products that are listed and labeled by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Refer to all Division 26 specification sections for additional testing requirements.

	3.7 TEMPORARY
	A. Provide in accordance with Division 01 Section TEMPORARY FACILITIES AND CONTROLS and as stated below.
	B. The Electrical Contractor shall provide temporary electric services to the construction areas at locations acceptable to the General Contractor.  The service to be provided shall be from the existing electrical system and shall be 1 phase, 3 wire, 240/120V, 100 ampere minimum with the necessary distributing facilities.  The service shall be installed within fifteen (15) days after written request has been made to the Electrical Contractor, with copies to the Architect and Owner by any contractor requiring such service.
	C. The Electrical Contractor shall provide temporary electric services to the construction trailers at locations acceptable to the General Contractor.  The service to be provided shall be from the existing electrical system and shall be 1 phase, 3 wire, 240/120V, 100 ampere minimum with the necessary distributing facilities.  The service shall be installed within fifteen (15) days after written request has been made to the Electrical Contractor, with copies to the Architect and Owner, by any contractor requiring such service.
	D. Power consumption shall not disrupt Owner's need for continuous service.
	E. The Contractor shall provide power outlets for construction operations, branch wiring, distribution boxes.  Each individual contractor will provide flexible power cords as required.
	F. Power required for tools and operating equipment used for the installation of equipment, that exceeds the power available, shall be temporarily installed and removed by the Contractor requiring it.
	G. Provide wiring and connections for temporary heating equipment required for construction purposes and to prevent building freeze up.
	H. Distribution wiring and equipment/devices used for temporary services shall not be installed as part of the permanent building distribution system.
	I. Permanent distribution wiring and equipment/devices shall not be used for temporary services.
	J. The Contractor shall provide temporary lights and all associated wiring as required by the individual prime contractors.
	K. Contractor to remove all temporary wiring and temporary lighting.

	3.8 DELIVERY, STORAGE, AND HANDLING
	A. Provide in accordance with Division 01 Section PRODUCT REQUIREMENTS and as stated below.
	B. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
	C. Deliver products to the project properly identified with names, model numbers, types, grades, compliance labels, and other information needed for distinct identification; adequately packaged and protected to prevent damage during shipment, storage and handling.
	D. Store equipment and materials at the site, unless off-site storage is authorized in writing.  Protect stored equipment and materials from damage.
	E. Coordinate deliveries of electrical materials and equipment to minimize construction site congestion.  Limit each shipment of materials and equipment to the items and quantities needed for the smooth and efficient flow of installations.

	3.9 CUTTING AND PATCHING
	A. Provide in accordance with Division 01 Section EXECUTION.

	3.10 INSTALLATIONS
	A. Provide in accordance with Division 01 Section EXECUTION and as stated below.
	B. Verify all dimensions by field measurements.
	C. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	D. Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment to provide the maximum headroom possible.
	E. Install systems, materials, and equipment to conform with approved submittal data, including coordination drawings, to greatest extent possible.
	F. Conform to arrangements indicated by the Contract Documents, recognizing that portions of the Work are shown only in diagrammatic form.  Where coordination requirements conflict with individual system requirements, refer conflict to the Architect.
	G. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other building systems and components.
	H. Install electrical equipment to facilitate servicing, maintenance, and repair or replacement of equipment components. Connect equipment for ease of disconnecting, with minimum of interference with other installations.
	I. Install access panel or doors where units are concealed behind finished surfaces.
	J. Install systems, materials, and equipment giving right�of�way priority to systems required to be installed at a specified slope.
	K. Obtain written approval of locations of all electrical devices from the Owner and Architect prior to rough-in. The owner reserves the right to move any or all electrical devices prior to rough-in, at no additional cost.
	L. Verify final locations for rough�ins with field measurements and with the requirements of the actual equipment to be connected.
	M. Obtain approval from the Architect before drilling or cutting structural members.
	N. Holes cut into reinforced concrete beams or in concrete shall not cut reinforcing bars.  If the Contractor cuts into any reinforcing bars, stop work and notify the Architect immediately.
	O. Refer to equipment specifications in Divisions 02 through 33 for rough�in requirements for equipment furnished under other contracts.
	P. Door swings may vary from plans.  Make note of actual door swings at time of rough-in.  Do not install switches or other items behind the swing of any door.
	Q. The installation shall be subject to such revisions as may be necessary to overcome building obstructions.
	R. Provide connections to all electrically operated equipment furnished under other sections and/or divisions of this project specification.  Verify all power connections with submitted manufacturer’s written recommendations prior to installation and prior to energizing circuit.
	S. Inspect areas and conditions under which electrical connections for equipment that will be installed and notify the Architect in writing of conditions detrimental to proper completion of the work.  Do not proceed with the work until unsatisfactory conditions have been corrected in a manner acceptable to the Contractor.
	T. Verify that equipment is ready for electrical connection, wiring, and energization.
	U. Install all in-line power control, protection, and disconnection devices furnished by others that are not an integral part of the equipment. These devices shall be located in accordance with the Contractor furnishing the devices and the requirements of the NEC.
	V. Provide for proper rotation of all three phase motors.
	W. Work improperly placed because of Contractor's failure to obtain the above information shall be relocated and reinstalled as directed, without additional costs to the Contract. No charges shall be made in location of equipment without prior written approval.

	3.11 FINAL CLEANING
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES.

	3.12 WARRANTIES
	A. Provide in accordance with Division 01 Section CLOSEOUT PROCEDURES and as stated below.
	B. Refer to individual equipment specifications for additional warranty requirements.  If a contradiction exists, the most demanding requirements shall prevail.
	C. Compile and assemble the warranties specified in Division 26 into a separated set of vinyl covered, three ring binders, tabulated and indexed for easy reference.
	D. Provide complete warranty information for each item to include date of beginning of warranty or bond; duration of warranty or bond; and names, address, and telephone numbers and procedures for filing a claim and obtaining warranty services.
	E. Submit a single warranty stating that all portions of the work are in accordance with Contract requirements.  Warrant all work against faulty and improper material and workmanship for a period of one (1) year from date of final acceptance by the Owner, except that where guarantees or warranties for longer terms are specified herein, such longer term shall apply.  Within 24 hours after notification, correct any deficiencies that occur during the warranty period at no additional cost to Owner, all to the satisfaction of the Owner and Architect.  Obtain similar warranties from subcontractors, manufacturers, suppliers and sub-trade specialists.
	F. Any material, equipment or appurtenance whose operation or performance does not comply with the requirements of the Contract Documents or that are damaged prior to acceptance will be held as defective and shall be removed and properly replaced at no additional cost to the Owner.

	3.13 MAINTENANCE MANUALS
	A. Provide in accordance with Division 01 Section OPERATION AND MAINTENANCE DATA and as stated below.
	B. Include the following information for equipment items:

	3.14 RECORD DOCUMENTS
	A. Provide in accordance with Division 01 Section PROJECT RECORD DOCUMENTS and as stated below.
	B. Indicate installed conditions for the following:

	3.15 DEMONSTRATION AND TRAINING
	A. Provide in accordance with Division 01 Section DEMONSTRATION AND TRAINING and as stated below.
	B. After the tests and adjustments have been made, approved factory-authorized system representatives and the Contractor shall fully instruct Owner in all details of operation and maintenance of equipment installed under this Contract.  Dates and times of such instructions shall be as directed by Owner, including any necessary weekend or after-hours instruction.
	C. The following is a list systems that require Demonstration and Training, refer to the individual specification sections for additional training requirements:



	260519 Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:


	PART 2 -  PRODUCTS
	2.1 COPPER BUILDING WIRE
	A. Description: Flexible, insulated, drawn copper current-carrying conductor with an overall insulation layer and jacket, rated 600 V or less.
	B. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	C. Standards:
	D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	E. Conductor Insulation:

	2.2 METAL CLAD CABLE, TYPE MC
	A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic sheath.
	B. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	C. Standards:
	D. Circuits:  Single circuit and multi-circuit with color-coded conductors as required.
	E. Conductors for branch circuits, #8AWG and smaller: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors
	F. Conductors for feeders, #6 and larger:  Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors
	G. Ground Conductor: Insulated.
	H. Conductor Insulation: Type THHN/THWN-2: Comply with UL 83.
	I. Armor: Steel, interlocked.
	J. Jacket: PVC applied over armor.

	2.3 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.  Use connectors with temperature ratings equal to or greater than those of the wires upon that are used.
	B. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set screws, designed to connect conductors specified in this Section.
	D. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.

	2.4 COLOR CODING
	A. Color Coding of Conductors - factory applied the entire length of conductors, provide the following:


	PART 3 -  EXECUTION
	3.1 DELIVERY, STORAGE AND HANDLING
	A. Each length, bundle, or reel of wire and cable delivered to job site shall bear manufacturer's name, catalog number and trademark, UL label, type letters, size, length and manufacturing date.
	B. Deliver wire and cable properly packaged in factory fabricated type containers, or wound on NEMA specified type wire and cable reels.
	C. Store wire and cable in clean dry space in original containers.  Protect products from weather, damaging fumes, construction debris, and traffic.
	D. Handle wire and cable carefully to avoid abrading, puncturing and tearing wire and cable insulation and sheathing.  Ensure that dielectric resistance integrity of wires/cables is maintained.

	3.2 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper, stranded.
	B. Feeders: Copper for feeders smaller than No. 6 AWG.
	C. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	D. Branch Circuits: Copper, stranded.

	3.3 CONDUCTOR INSULATION AND MULTI-CONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Feeders:
	B. Branch Circuits:

	3.4 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Provide wire and cable suitable for temperature, conditions and location; and install in compliance with the NEC.
	C. Minimum wire size shall be #12 AWG for all wiring, with the following exceptions:
	D. Provide dedicated neutrals for all single-phase branch circuits.
	E. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	F. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	G. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	H. Pull conductors simultaneously where more than one is being installed in same raceway.
	I. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	J. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
	K. MC cable shall be neatly trained and supported clear of ceiling tile and ceiling grid by means of metallic straps or clips.  The use of nylon tie wraps to support MC cable from the structure is prohibited.  Supports for MC cable shall be independent from supports for other systems (i.e. light fixtures, ceiling grid, mechanical systems) and the supports for the MC cable shall be directly connected to the structure.
	L. Provide adequate length of conductors within electrical enclosures and train the conductors to terminal points with no excess. Bundle multiple conductors, with conductors larger than #10 AWG cabled in individual circuits.  Make terminations so there is no bare conductor at the terminal.
	M. Conductor/cable supports for vertical runs shall be provided in top cabinet or pull box of all feeders in accordance with NEC requirements.

	3.5 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Splices:
	C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

	3.6 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."

	3.7 SLEEVE AND SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Seals for Electrical Systems".

	3.8 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Section 260544 "Sleeves and Seals for Electrical Systems".

	3.9 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform each of the following visual and electrical tests:
	C. Cables will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports to record the following:



	260526 Grounding and Bonding For Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes solid grounding of electrical systems and equipment.  It includes basic requirements for grounding for protection of life, equipment, circuits, and systems.  Grounding requirements specified in this Section may be supplemented in other sections of these Specifications.

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Certified by NETA.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	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. Comply with UL 467 for grounding and bonding materials and equipment.
	C. Materials:  Copper with 98% conductivity.

	2.2 MANUFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.3 CONDUCTORS
	A. Comply with Division 26 Section 260519 " Low Voltage Electrical Power Conductors and Cables".
	B. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction, green insulation.
	C. Bare Copper Conductors: Stranded Conductors: ASTM B 8.
	D. Copper Bonding Conductors:
	E. Grounding Bus: Pre-drilled rectangular bars of annealed copper, 24 inch long, 1/4 inch by 4 inches in cross section, with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 5000 V.

	2.4 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Welded Connectors:
	C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar or compression type, copper or copper alloy, with two wire terminals.
	D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, tin-plated or silicon bronze bolts.
	E. Cable-to-Cable Connectors: Compression type, copper or copper alloy.
	F. Bonding Strap:  Soft copper, 0.05 inch thick and 2 inches wide, except as indicated.
	G. Flexible Jumper Strap:  Flexible flat conductor, 480 strands of 30-gauge bare copper wire; 3/4" wide, 9-1/2" long.  Protect braid with copper bolt hole ends with holes sized for 3/8" diameter bolts.
	H. Water Pipe Clamps: Mechanical type, die-cast zinc alloy, two pieces with stainless steel bolts.
	I. Conduit Hubs: Mechanical type, terminal with threaded hub.

	2.5 GROUNDING ELECTRODES
	A. Ground Rods: 13-mil copper-bonded steel, 3/4 inch by 8 feet.

	2.6 ACCESSORIES
	A. Provide electrical insulating tape, heat-shrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories manufacturers for type services indicated.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Equipment Grounding
	B. Grounding and Bonding for Gas Piping:  Bond each above-ground portion of gas piping system downstream from equipment shutoff valve.
	C. Telecommunications Grounding
	D. Fence Grounding
	E. Service Grounding
	F. Overhead Line Grounding
	G. For raceways used as the ground path, terminate each conduit with a grounding bushing.  Connect grounding bushings with a bare grounding conductor to the ground bus in the housing.

	3.2 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.  Terminate insulated equipment grounding conductors with pressure�type grounding lugs.
	B. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	C. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact are galvanically compatible.
	D. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	E. Underground Grounding Conductors: Install bare copper conductor, No. 3/0 AWG, unless noted otherwise.  Bury at least 24 inches below grade.
	F. Cleaning And Adjusting:  Restore surface features at areas disturbed by excavation and reestablish original grades except as otherwise indicated.  Where sod has been removed, replace it as soon as possible after backfilling is completed.  Restore areas disturbed by trenching, storing of dirt, cable laying, and other Work to their original condition.  Include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, or mulching.  Restore disturbed paving as required.

	3.3 FIELD QUALITY CONTROL
	A. Independent Testing Organization:  Arrange and pay for the services of a qualified independent electrical testing organization to perform tests described below.
	B. Tests and Inspections:
	C. Grounding system will be considered defective if it does not pass tests and inspections.



	260529 Hangers and Supports for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch diameter holes at a maximum of 8 inches o.c. in at least one surface.
	B. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	C. 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 made of malleable iron.
	D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings that are less than those stated in NFPA 70. Minimum rod size shall be 1/4 inch in diameter.
	B. Boxes, Enclosures and Cabinets:
	C. Metal Items for Use Outdoors or in Damp Locations:  Hot-dip galvanized steel.
	D. Use vibration and shock resistant fasteners for attachments to concrete slabs.
	E. Provide vibration and shock resistant fasteners for all moving equipment where the energy of the vibration is of sufficient magnitude to produce perceptible vibration or structure transmitted noise in occupied areas.  Isolation equipment shall be selected, installed and adjusted in accordance with manufacturer's recommendations.  All equipment and material shall be installed so as to operate without objectionable noise or vibration as determined by Architect and Owner.  Should such objectionable noise or vibration be produced and transmitted to occupied portions of the building by apparatus, piping or other parts of this work, any necessary changes as approved shall be made by the Contractor.

	3.2 SUPPORT INSTALLATION
	A. Unless otherwise indicated, fasten all electrical items and their supporting hardware securely to the building structure.
	B. Coordinate with the building structural system and other electrical work, including raceway and wiring work, as necessary to interface installation of supporting devices with other work.
	C. Raceway Support Methods:
	D. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall be weight of supported components plus 200 pounds.
	E. 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:
	F. Install hangers, supports, clamps and attachments to support raceways, boxes, enclosures and cabinets properly from building structure.
	G. Install supports with spacings indicated and in compliance with NEC requirements.
	H. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.
	I. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.
	J. Do not weld conduit, pipe straps, or items other than threaded studs to steel structures.
	K. The use of clips or clip-on type supports is not acceptable.

	3.3 CONCRETE BASES
	A. Unless otherwise indicated, construction of all concrete equipment foundations required for equipment furnished under Division 26 of specifications shall be this Contractor's responsibility.  Foundations shall be sufficient size to suit equipment furnished, as approved.
	B. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	C. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place Concrete.
	D. All exposed surfaces, except those that have steel protection, shall be finished with cement mortar, troweled smooth, with chamfered corners.
	E. Anchor equipment to concrete base as follows:

	3.4 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.
	B. Touchup: Comply with requirements in Section 099113 "Exterior Painting", Section 099123 "Interior Painting" and/or Section 099600 "High-Performance Coatings for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing repair paint to comply with ASTM A 780.



	260533 Raceways and Boxes for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.
	C. Division 08 Section “OPENINGS” for Access Doors.

	1.2 SUMMARY
	A. This Section includes raceways for electrical wiring.  Types of raceways in this section include the following:

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS AND FITTINGS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Metallic Conduit:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Metal Fittings: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.  Comply with NEMA FB 1 and UL 514B.

	2.2 NONMETALLIC CONDUITS AND FITTINGS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Nonmetallic Conduit:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Nonmetallic Fittings: Listed and labeled for type of conduit, location, and use.

	2.3 SURFACE RACEWAYS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Listing and Labeling: Surface raceways shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. Manufacturer's standard enamel finish in color selected by Architect.
	D. Surface Nonmetallic Raceways: Two- or three-piece construction, complying with UL 5A, and manufactured of rigid PVC with texture and color selected by Architect from manufacturer's standard colors. Product shall comply with UL 94 V-0 requirements for self-extinguishing characteristics.
	E. Fittings and Accessories: Dividers, end caps, covers, cutouts, wiring harnesses, devices, mounting materials, and other fittings shall match and mate as required for complete system.

	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Device Boxes:
	C. Pull and Junction Boxes:
	D. Accessories:

	2.5 HANDHOLES AND BOXES FOR UNDERGROUND WIRING
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. General Requirements for Handholes and Boxes:
	C. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:

	2.6 ACCESS DOORS
	A. Manufacturers - subject to compliance with requirements, provide products by one of the following:
	B. General:
	C. Materials:


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Raceways:
	B. Boxes, Enclosures, and Cabinets
	C. Access Doors:

	3.2 INSTALLATION
	A. General
	B. Raceways
	C. Boxes, Enclosures and Cabinets:
	D. Surface Raceways:
	E. Installation of Underground Handholes and Boxes:
	F. Installation of Access Doors
	G. Sleeve and Sleeve Seal Installation for Electrical Penetrations

	3.3 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.


	END OF SECTION 260533

	260544 Sleeves and Seals for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.
	C. Division 07 THERMAL AND MOISTURE PROTECTION Sections.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves
	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw fastening the sleeve to the board.

	2.2 SLEEVE SEAL SYSTEMS AND FITTINGS
	A. Description:  Provide modular mechanical type seals, consisting of interlocking synthetic rubber links shaped to continuously fill annular space between pipe and sleeve, connected with bolts and pressure plates that cause rubber sealing elements to expand when tightened, providing watertight seal and electrical insulation.
	B. Material:
	C. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.3 GROUT
	A. Description: Non-shrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.4 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, non-shrinking foam.
	C. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.5 FIRESTOPPING
	A. General:
	B. Performance Requirements
	C. Penetration Firestopping Systems
	D. Fill Materials
	E. Mixing
	F. Manufacturers - subject to compliance with requirements, provide products of one of the following:


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Contractor shall provide sleeves where raceways pass through walls, floors, and ceilings.
	B. Where piping or raceways pass through waterproofed floors or walls, design of sleeves shall be such that waterproofing can be flashed into and around the sleeves.
	C. Where items pass through roofs, coordinate the installation with the roofing installer and provide an approved penetration to maintain the roof warranty.

	3.2 SLEEVE INSTALLATION
	A. Sleeves for Conduits Penetrating Above-Grade Concrete and Masonry Unit Floors and Walls
	B. Sleeves for Conduits Penetrating Gypsum Board Assemblies
	C. Roof Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	D. Aboveground, Exterior Wall Penetrations: Seal penetrations using stainless steel pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	E. Underground, Exterior Wall and Floor Penetrations: Install cast iron pipe sleeves. Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.3 SLEEVE SEAL SYSTEMS AND FITTINGS INSTALLATION
	A. Provide sleeve seal system for below-grade sleeves through exterior walls.
	B. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	C. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	D. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts against pressure plates in accordance with manufacturer’s recommended values to ensure that sealing grommets expand to make watertight seal.
	E. 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.
	F. Secure nailing flanges to concrete forms.
	G. Using grout, seal the space around outside of sleeve seal fittings.

	3.4 SEALANTS
	A. General
	B. Preparation
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	F. Tooling of Non-sag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.
	G. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.
	H. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants immediately so installations with repaired areas are indistinguishable from original work.

	3.5 FIRESTOPPING
	A. General
	B. Preparation
	C. Install penetration firestopping systems to comply with manufacturer's written installation instructions and published drawings for products and applications.
	D. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings.
	E. Install fill materials by proven techniques to produce the following results:
	F. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping system manufacturers and that do not damage materials in which openings occur.
	G. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping systems are without damage or deterioration at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, immediately cut out and remove damaged or deteriorated penetration firestopping material and install new materials to produce systems complying with specified requirements.



	260553 Identification for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Product Data for each type of product.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for electrical identification products.
	B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule: For each piece of electrical equipment and electrical system components to be an index of nomenclature for electrical equipment and system components used in identification signs and labels. Use same designations indicated on Drawings.


	PART 2 -  PRODUCTS
	2.1 ELECTRICAL IDENTIFICATION PRODUCTS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. General:  Coordinate names, abbreviations and other designations used in electrical identification work, with 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.  Comply with ANSI A13.1 pertaining to minimum sizes for letters and numbers.
	C. Cable/Conductor Identification Bands:  Provide manufacturer's standard aluminum wrap-around cable/conductor markers, of size required for proper application with stamped or embossed legend, and numbered to show circuit identification.
	D. Laminated Acrylic or Melamine Plastic Labels:
	E. Self-Adhesive Labels:
	F. Underground Line Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape.
	G. Metal Tags:


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Install identifying devices before installing acoustical ceilings and similar concealment.
	B. Verify identity of each item before installing identification products.
	C. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and maintenance manual.
	D. Apply identification devices to surfaces that require finish after completing finish work.
	E. Install signs with approved legend to facilitate proper identification, operation, and maintenance of electrical systems and connected items.

	3.2 APPLICATION AND INSTALLATION
	A. Accessible Fittings for Raceways: Using permanent marker, identify the covers of each junction and pull box with the panelboard and circuit number(s) of installed conductors.
	B. Receptacle Faceplates:  Using self-adhesive labels applied to face of plate, identify panelboard and circuit number feeding device.  Label shall be clear with black lettering.
	C. Cable/Conductor Identification Bands:  Apply cable/conductor identification bands indicating circuit number on each cable/conductor in each panelboard.
	D. Contactors: Using permanent marker, identify controlled circuits in contactors.
	E. Labels
	F. Underground Line Warning Tape:  During trench backfilling, for exterior underground power, control, signal, and communication lines, install continuous underground plastic line marker located directly above line at 6 to 8 inches below finished grade.  Where width of multiple lines installed a common trench or concrete envelope does not exceed 16 inches overall, use a single line marker. Install underground-line warning tape for direct-buried cables and cables in raceways.



	260573 Overcurrent Protective Device Coordination Study
	PART 1 � GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes provisions for electrical distribution coordination, short circuit analysis, and shock and flash hazard studies.
	B. Study shall be provided for all new equipment and elsewhere as noted on drawings.  Contractor shall provide all required information on existing upstream installations as required to complete the study.

	1.3 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.

	1.4 QUALITY ASSURANCE
	A. Qualifications:  Firm engaged in performing studies of this type for at least 5 years.

	1.5 SEQUENCE AND SCHEDULING
	A. Contractor shall submit three (3) copies of preliminary coordination and short circuit study prior to submitting distribution equipment submittals.  No submittals for switchgear, switchboards, panelboards, transformers, etc., will be approved without prior submittal of coordination and short circuit study.
	B. If preliminary study indicates issues with equipment that will be submitted, preliminary study shall be rerun using alternate equipment with ratings and settings appropriate for the system being installed.
	C. After approval of preliminary coordination study, contractor shall submit distribution equipment submittals for approval, including any necessary revisions indicated by preliminary coordination and short circuit study.
	D. Provide final bound coordination, short circuit, and shock and flash hazard study.  Provide PPE labels for all equipment being provided, and for existing equipment included in study.  Provide CD with each copy of study containing all study files and input files.


	PART 2 � PRODUCTS
	2.1 STUDIES
	A. Provide, in accordance with industry standards, the electrical studies listed in this section.
	B. All studies shall incorporate the actual equipment being provided, and actual cable lengths, conduit types, and wire sizes of feeders being installed.  Provide all field survey work necessary to obtain all required information from existing equipment that will be connected to as part of this project, in order to include existing equipment in study.  This includes, but is not limited to, nameplate information, catalog numbers, trip unit settings, and relay settings.
	C. All studies shall be performed using analysis software as manufactured by SKM Systems Analysis, Inc.

	2.2 ELECTRICAL DISTRIBUTION COORDINATION STUDY
	A. Provide a complete electrical distribution coordination study, based on the equipment being submitted.  Submit complete documentation of the coordination of all circuit breakers and fused switches.  The study shall provide recommendations for the settings of all adjustable devices (i.e. ground fault, adjustable breakers) to provide maximum coordination and selectivity.  This report shall include a composite drawing for each segment of the distribution system showing the time-current curves of all devices, with the devices set as recommended.  This shall include the complete characteristic curves for all circuit protection devices.

	2.3 SHORT CIRCUIT ANALYSIS
	A. Provide a complete short circuit analysis, based on the actual equipment and conductor lengths provided by the Contractor.  Analysis shall include all new equipment on project, and any and all existing equipment to which new equipment or feeders are being connected to.

	2.4 EQUIPMENT EVALUATION ANALYSIS
	A. Provide a complete equipment evaluation analysis, based on the actual equipment and conductor lengths provided by the Contractor.  Analysis shall include all new equipment on project, and any and all existing equipment to which new equipment or feeders are being connected to.  Provide a list of any equipment that is not rated for the available fault current at its location.

	2.5 COORINATION STUDY
	A. Provide a complete coordination study, based on the actual equipment provided by the Contractor.  Coordination study shall include all relays, adjustable trip circuit breakers, fuses, and all thermal magnetic breakers in distribution equipment down to and including enclosed circuit breakers, and branch circuit breakers in panelboards.
	B. Adjust settings and fuses to obtain the highest level of coordination while maintaining a PPE level of 2 or less at each piece of equipment.  Where level 2 PPE cannot be attained, settings shall be adjusted to obtain the lowest arc flash energy level possible.
	C. Provide color TCC curve plots for all equipment in coordination study.  TCC’s shall include device names and setting for each device on the TCC plot.
	D. Provide a list of recommended settings for use by the Contractor in programming and setting all breakers and fuses.

	2.6 SHOCK HAZARD AND FLASH HAZARD ANALYSIS
	A. Provide a complete shock hazard and flash hazard analysis, based on the actual equipment and conductor lengths provided by the Contractor.  Provide for all warning signs and classification signage on all distribution equipment as required by NFPA 70E, 2009 Edition.


	PART 3 � EXECUTION
	3.1 GENERAL
	A. Provide for adjustment and setting of all trip units and relays according to coordination study recommendations.
	B. Install all PPE labels on equipment.



	260923 Lighting Controls
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. Section includes a networked lighting control system comprised of the following components:
	B. The lighting control system shall meet all of the characteristics and performance requirements specified herein.
	C. The contractor shall provide, install and verify proper operation of all equipment as specified herein and as shown on applicable drawings.

	1.3 DEFINITIONS
	A. BACnet:  A networking communication protocol that complies with ASHRAE 135.
	B. BAS:  Building automation system.
	C. BMS: Building management system.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote control, signaling and power-limited circuits.
	E. RS-485:  A serial network protocol, similar to RS-232, complying with TIA-485-A.

	1.4 SUBMITTALS
	A. Submittal shall be provided including the following items.

	1.5 QUALITY ASSURANCE
	A. Product Qualifications

	1.6 WARRANTY
	A. All lighting control components shall have a five year warranty.
	B. Provide software support for two years, including software updates.  Software updates shall include operating system and new or revised licenses for use of the software.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials matching products installed, as described below, packaged with protective covering for storage, and identified with labels clearly describing contents.  Deliver replacement stock directed to Owner's storage space.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Coordinate lighting control components to form an integrated interconnection of compatible components for optimum performance of lighting control functions.
	B. Communication and low voltage power shall be delivered to each device via standard low voltage cabling as recommended by the system manufacturer.

	2.2 MANUFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.3 RELAY-BASED LIGHTING CONTROL
	A. Summary
	B. System Performance Requirements
	C. Wired Networked Devices

	2.4 WALLBOX TIMER SWITCH
	A. Solid state, programmable, with alphanumeric display or preset, multi-button configuration; complying with UL 917.

	2.5 RELAY PANELS
	A. Relay panel shall be available with 4, 8, 12 or 16 individual relays per panel, with an equal number of individual 0-10V dimming outputs.
	B. 0-10V dimming outputs shall support a minimum of 100mA sink current per output.
	C. Relay and dimming outputs shall be individually programmable to support all standard sequence of operations as defined in this specification.
	D. Panel shall be UL924 listed for control of emergency lighting circuits.
	E. Panel shall power itself from an integrated 120-277.
	F. Panel shall provide a configurable low-voltage sensor input with the following properties:
	G. Panel shall provide a contact closure input that acts as a panel override to activate the normally configured state of all relays (i.e., normally open or normally closed) in the panel. This input is intended to provide an interface to alarm systems, fire panels, or BMS system to override the panel.
	H. Panel shall supply current limited low voltage power to other networked devices connected via low voltage network cable.
	I. Panel shall be available with NEMA 1 rated enclosure with the following properties:

	2.6 EMERGENCY SHUNT RELAY
	A. Description:  Normally closed, electrically held relay, arranged for wiring in parallel with manual or automatic switching contacts; complying with UL 924.
	B. Manufacturers - subject to compliance with requirements, provide products of one of the following:

	2.7 CABLING
	A. Provide all low voltage cabling as recommended by system manufacturer.  Cable color shall be orange.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Inspection:
	B. Project Conditions
	C. General

	3.2 COORDINATION
	A. Review all required installation and pre-startup procedures with the manufacturer’s representative through pre-construction meetings.
	B. Coordinate with the owner’s representative all network infrastructure requirements of the networked lighting control system.
	C. Coordinate lighting controls and digital graphics with HVAC control contractor.

	3.3 SYSTEM STARTUP
	A. Test all field-terminated low voltage control cable prior to system start-up.  Pre-terminated cables to be tested at factory.
	B. Upon completion of installation, system startup shall be performed by qualified personnel approved or certified by the manufacturer.
	C. Verify operational communication to all system devices.
	D. Program the network devices into functional control zones to meet the required sequence of operation.
	E. Initial start-up and programming is to occur on-site. Additional programming may occur on-site or remotely over the Internet as necessary.
	F. Install and program software with initial settings of adjustable values.
	G. Provide current licenses for software.

	3.4 FIELD QUALITY CONTROL
	A. Clean devices upon completion of installation.  Use methods and materials recommended by manufacturer.  Devices with dust, dirt, scratches, or fingerprints shall not be acceptable.
	B. The Contractor shall be responsible for final adjustment and testing of all devices.
	C. Manufacturer's Field Service:  Engage a factory authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	D. Perform the following tests after devices have been installed, circuits energized, and system start-up is complete:
	E. Replace or repair malfunctioning devices and components, then retest.  Repeat procedure until all units operate properly.

	3.5 DEMONSTRATION AND TRAINING
	A. Provide onsite meeting with owner, engineer, and qualified technician approved or certified by the manufacturer to verify all system programming preferences.
	B. Provide eight hours of onsite training for owner and designated personnel by qualified technician approved or certified by the manufacturer.  Personnel to be trained to adjust, operate, and maintain lighting controls and software for PC-based control systems.

	3.6 PROJECT CLOSE-OUT
	A. As-built Drawings: Document installed location of all networked devices.
	B. Provide the following additional documentation to the manufacturer’s representative:
	C. When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to four visits to site during other-than-normal occupancy hours for this purpose.
	D. Update software to latest version at Project completion. Software updates shall include operating system and new or revised licenses for use of the software.
	E. Provide owner with any hardware, software, computer interface equipment, and/or configuration tools necessary to update, adjust, or modify the system.
	F. Provide owner with updated as-built drawings and/or database file, including device/equipment addresses, locations, etc.



	262416 Panelboards
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes load centers and panelboards, overcurrent protective devices, and associated auxiliary equipment rated 600V and less for the following types:

	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground fault circuit interrupter.
	C. GFEP: Ground-fault equipment protection.
	D. ICS:  Industrial Control Systems
	E. MCOV: Maximum continuous operating voltage.
	F. RFI:  Radio frequency interference.

	1.4 SUBMITTALS
	A. Product Data - for each type of panelboard, overcurrent protective device, accessory, and component indicated, include:
	B. Shop Drawings - for each panelboard, include:
	C. Maintenance Manuals - in addition to requirements specified in Division 01 and 26, include the following:
	D. Overcurrent Protective Device Coordination Study:  Provide in accordance with Section 260573.
	E. Layout Drawings:  Prepare layout drawing for each room or area of the building containing panelboards and submit for review at the time of the equipment submittal.  Layout drawings shall be based on actual submitted equipment dimensions.  Indicate working clearances for each panelboard.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers qualified as defined in NEMA PB 2.1 and trained in electrical safety as required by NFPA 70E. Firm with at least 5 years of successful installation experience on projects utilizing panelboards similar to those required for this project.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver panelboard interiors 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.
	B. Remove loose packing and flammable materials from inside panelboards.

	1.7 COORDINATION
	A. 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, and encumbrances to workspace clearance requirements.

	1.8 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboard enclosures, buswork, overcurrent protective devices, accessories, and factory installed interconnection wiring that fail in materials or workmanship within specified warranty period.

	1.9 EXTRA MATERIALS
	A. Keys:  Furnish six spares of each type for panelboard cabinet locks.
	B. Touch�up Paint:  For surface mounted panelboards - one half�pint container.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide panelboards of the following manufacturer:

	2.2 GENERAL
	A. Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	B. Refer to Panelboard Schedules on drawings for additional panelboard requirements, including but not limited to, mains type and size, mounting, branch circuit breaker sizes and quantities, SCCR rating, options, etc.
	C. Enclosures
	D. Incoming Mains
	E. Phase, Neutral, and Ground Buses:
	F. Conductor Connectors: Suitable for use with conductor material and sizes.
	G. Panelboard Short-Circuit Current (SCCR) Rating:
	H. Provision for Future Devices:  Equip with mounting brackets, bus connections, and necessary appurtenances, for the overcurrent protective device ampere ratings indicated for future installation of devices.

	2.3 DISTRIBUTION PANELBOARDS
	A. NEMA PB 1, distribution type.
	B. Branch overcurrent protective devices shall be bolt-on circuit breakers or plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.
	C. Doors/Covers:

	2.4 IGHTING AND APPLIANCE BRANCH CIRCUIT PANELBOARDS
	A. 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/Covers:

	2.5 OVERCURRENT PROTECTIVE DEVICES
	A. Molded Case Circuit Breaker (MCCB) with interrupting capacity to meet available fault currents.

	2.6 PANELBOARD OPTIONS
	A. Integral Surge Protective Device (SPD)

	2.7 IDENTIFICATION
	A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles shall be located on the interior of the panelboard door.
	B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC rating.
	C. Circuit Directory: Computer-generated circuit directory card inside panelboard door, mounted in metal frame with transparent protective cover. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.
	D. Service Equipment Label:  Panelboards with main service disconnecting devices (maximum of 6) shall be UL labeled for use as service equipment.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual conditions with field measurements prior to ordering panelboards to verify that equipment fits in allocated space in, and comply with, minimum required clearances specified in NFPA 70.
	B. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. 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.
	B. Mounting:
	C. Maintain required workspace clearances per NEC 110.26.
	D. Install equipment grounding connections for panelboards with ground continuity to main electrical ground bus.
	E. Make grounding connections and bond neutral for services and separately derived systems to ground.
	F. Install filler plates in unused spaces.
	G. Provision for Future Circuits at Flush Panelboards:  Stub four 1�inch empty conduits from panel into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 1-inch empty conduits below floor deck (where applicable).
	H. Wiring in Panel Gutters:  Arrange conductors neatly in groups and bundle and wrap with wire ties after completion of load balancing.
	I. Install Handle Clamp(s) on circuit breaker(s) feeding fire alarm control and extender panel(s).
	J. Tighten electrical connectors and terminals, including grounding connections, in accordance with manufacturer's published torque�tightening values.  Where manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

	3.3 IDENTIFICATION
	A. Identify field installed conductors, interconnecting wiring, and components; provide warning signs as specified in Division 26 Section 260553 "Identification for Electrical Systems."
	B. Panelboard Directory
	C. Panelboard Nameplates:  Label each panelboard with engraved laminated-plastic nameplate in accordance with Nameplate Detail - Panelboards shown on the drawings.
	D. Distribution Panelboard Device Nameplates: Label each branch circuit device in Distribution Panelboards with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Inspect for defects and physical damage.
	B. Check panelboard mounting, area clearances, and fit of components.
	C. Check tightness of bolted electrical connections with calibrated torque wrench.  Refer to manufacturer's instructions for proper torque values.
	D. Test continuity of each circuit.
	E. Exercise and perform operational tests of all mechanical components and other operable devices in accordance with manufacturer's instruction manual.
	F. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	G. For circuit breakers 200 amps and larger, perform each visual inspection, mechanical inspection, and electrical test indicated in NETA ATS, Section 7.6.  Engage a qualified independent testing agency to perform specified testing and certify compliance with test parameters.

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Load Balancing - after Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes as follows:
	C. Set field adjustable switches and circuit breaker trip ranges as indicated on drawings or as specified in Section 260573 “Overcurrent Protective Device Coordination Study”.

	3.6 CLEANING
	A. Upon completion of installation, inspect interior and exterior of panelboards.  Remove paint splatters and other spots, dirt, and debris.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Repair exposed surfaces to match original finish.



	262726 Wiring Devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. The extent of wiring device work is indicated by drawings and schedules.  Wiring devices are defined as single discrete units of electrical distribution systems that are intended to carry, but not utilize, electric energy.
	B. This Section includes the following:

	1.3 DEFINITIONS
	A. AFCI: Arc-fault circuit interrupter.
	B. BAS: Building automation system.
	C. EMI: Electromagnetic interference.
	D. GFCI: Ground-fault circuit interrupter.
	E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	F. RFI: Radio-frequency interference.
	G. SPD: Surge protective device.

	1.4 SUBMITTALS
	A. Product data:  Submit manufacturer's data for each type of product specified.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	B. Comply with the following:
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	D. Devices for Owner-Furnished Equipment:
	E. Device Color:
	F. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 RECEPTACLES
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Standard Receptacles:
	C. Ground Fault Current Interrupter (GFCI) Receptacles:
	D. Weather Resistant GFCI Receptacles:
	E. Tamper-Resistant Receptacles:
	F. Tamper-Resistant GFCI Receptacles,

	2.3 TOGGLE SWITCHES
	A. Manufacturers - subject to compliance with requirements, provide wiring devices of one of the following (for each type and rating of wiring device):
	B. General:  Provide specification grade, heavy duty, 120V/277V, 20A, back and side wired, with green ground screw terminal, automatic ground clamp, fully enclosed in composition case, nylon face, and having wrap around bridge for installation strength.
	C. Switches with Pilot Light:  Provide single-pole toggle switch with lighted toggle.

	2.4 ASTRONOMICAL TIME SWITCHES
	A. Manufacturers - subject to compliance with the manufacturer's requirements and recommendations, provide products from the following:
	B. Description:

	2.5 WIRING DEVICE ACCESSORIES
	A. Manufacturers - subject to compliance with requirements, provide products of one of the following:
	B. Wall plates for use in interior, dry locations:  single and combination, of types, sizes, and with ganging and cutouts as indicated. Provide .04 inch thick, Type 302 brushed stainless steel flush cover plates.
	C. Wall plates for use in interior, dry locations with surface-mounted devices in unfinished areas:  Raised galvanized steel with rounded corners.
	D. Wall plates for use in damp or wet locations:
	E. Blank cover plates shall match adjacent device plates.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	C. Conductors:
	D. Protection
	E. Device Installation:
	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

	3.2 FIELD QUALITY CONTROL
	A. Tests for Convenience Receptacles:
	B. Testing and adjusting for astronomical time switches:
	C. Correct circuit conditions, remove malfunctioning units and replace with new ones, and retest as specified above.
	D. Wiring device will be considered defective if it does not pass tests and inspections.



	262813 Fuses
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes cartridge fuses, rated 600 V and less, for use in switches, panelboards, switchboards, controllers, and motor control centers; and spare fuse cabinets.

	1.3 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:
	B. Product Data - include the following for each fuse type indicated:
	C. Ambient Temperature Adjustment Information.  If ratings of fuses have been adjusted to accommodate ambient temperatures, provide list of fuses adjusted.
	D. Maintenance Data:  For tripping devices to include in maintenance manuals specified in Division 01.
	E. Coordination Study:  Where fuses of a manufacturer other than those designated herein are selected, submit a full coordination study showing graphically that the substitute fuses coordinate selectively with both upstream and downstream components.  Prepare the study under the supervision of a registered professional engineer in accordance with ANSI/IEEE Standard 242�1986, "Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems."  Include single line diagram, coordinated time/current characteristics, fuse performance curves, and fault current calculations adequate to demonstrate satisfactory component protection and selective coordination of protective devices.
	F. Shop drawing of spare fuse cabinet showing dimensions and features including storage provision for fuse cartons.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Provide fuses from a single manufacturer.
	B. Electrical Component Standard:  Components and installation shall comply with NFPA 70 "National Electrical Code."
	C. ANSI Compliance:  Comply with applicable requirements of ANSI C97 "Low Voltage Cartridge Fuses 600 Volts or Less".
	D. UL Listing and Labeling:  Items provided under this Section shall be listed and labeled by UL.
	E. Comply with NEMA FU 1.
	F. Nationally Recognized Testing Laboratory Listing and Labeling (NRTL):  Items provided under this Section shall be NRTL listed and labeled.  The term "NRTL" shall be as defined in OSHA Regulation 1910.7.

	1.5 PROJECT CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40°F or more than 100°F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

	1.6 COORDINATION
	A. Coordinate fuse ratings with HVAC and refrigeration equipment nameplate limitations of maximum fuse size.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver spare fuses stored in locked spare fuse cabinet after cabinet has been installed.

	1.8 EXTRA MATERIALS
	A. Maintenance stock - fuses:  For types and ratings required, furnish spare fuses, amounting to one unit for every 5 installed units, but not less than one set of 3 of each kind.
	B. Provide three fuse pullers with the spare fuse cabinet.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers - subject to compliance with requirements, provide products by the following:

	2.2 FUSES - GENERAL
	A. General:  Provide fuses of types, classes, and current ratings as indicated.  Voltage ratings shall be consistent with the circuits on which used.

	2.3 CARTRIDGE FUSES
	A. General:  Comply with ANSI/IEEE Standard FU1, "Low Voltage Cartridge Fuses."  Provide nonrenewable cartridge type fuses.

	2.4 SPARE FUSE CABINET
	A. Cabinet:  Wall mounted, 18 gage minimum steel unit with full�length, recessed piano�hinged door with key coded cam lock and pull.
	B. Size:  Provide for orderly storage of all spare fuses of this project plus 15 percent spare capacity, minimum.
	C. Finish:  Gray baked enamel.
	D. Cabinet Door:  Bear the legend in stenciled 1�1/2 inch high letters, "SPARE FUSES."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATION OF FUSES
	A. Fusible Switches - apply the following class and types:
	B. Bolted Pressure Switches:  Class L, time delay.
	C. Service Protectors:  Class L, time delay.
	D. Fusible Switch Panelboards:  Class RK1, time delay.
	E. Combination Starters:  Class RK1, time delay.
	F. Combination Starters in Motor Control Centers:  Class RK1, time delay.
	G. Switches in Switchboards - apply the following classes and types:

	3.3 INSTALLATION
	A. Provide fuses in all fuse gaps of all equipment provided under this Contract.
	B. Install fuse so that ratings are readable without removing fuse.
	C. Fuses shall not be installed until equipment is ready to be energized.
	D. Install spare fuse cabinet wall mounted where indicated.

	3.4 FIELD QUALITY CONTROL
	A. Prior to energization of fusible devices, test devices for continuity of circuitry and for short-circuits.  Replace malfunctioning units with new units, and then demonstrate compliance with requirements.

	3.5 IDENTIFICATION
	A. Install labels indicating fuse replacement information on inside door of each fusible device.



	262816 Enclosed Switches and Circuit Breakers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes circuit and motor disconnects.
	B. Extent of circuit and motor disconnect switch work is indicated by drawings and schedules.
	C. Types of circuit and motor disconnect switches in this section include the following:
	D. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit and motor disconnect work are specified in other Division 26 sections.

	1.3 SUBMITTALS
	A. Product Data:  For each type of switch, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.
	B. Maintenance data for circuit and motor disconnects, for inclusion in Operation and Maintenance Manual specified in Division 01 and Division 26 Section 260100.
	C. Shop Drawings:  Submit shop drawings of electrical circuit and motor disconnect switches showing accurately scaled switches, their layouts, and proximity to associated equipment.
	D. Dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment.  Show tabulations of installed devices, equipment features, and ratings.  Include the following:
	E. Maintenance Data:  For enclosed switches and components to include in maintenance manuals specified in Division 01.  In addition to requirements specified in Division 01 Section "Closeout Procedures," include the following:

	1.4 QUALITY ASSURANCE
	A. Manufacturers:  Firms regularly engaged in manufacture of circuit and motor disconnect switches of types and capacities required, whose products have been in satisfactory use in similar service for not less than 3 years.
	B. Installer's Qualifications:  Firm with at least 3 years of successful installation experience with projects utilizing circuit and motor disconnect work similar to that required for this project.
	C. NEC Compliance:  Comply with NEC requirements pertaining to construction and installation of electrical circuit and motor disconnect devices.
	D. UL Compliance:  Comply with requirements of UL98, "Enclosed and Dead Front Switches".  Provide circuit and motor disconnect switches that have been UL listed and labeled.
	E. UL Compliance:  Comply with UL Standard 486A, "Wire Connectors and Soldering Lugs for Use With Copper Conductors" including, but not limited to, tightening of electrical connectors to torque values indicated. Provide electrical connection products and materials that are UL�listed and labeled.
	F. NEMA Compliance:  Comply with applicable requirements of NEMA Standards Pub No. KS 1, "Enclosed Switches" and 250, "Enclosures for Electrical Equipment (1000 volts maximum).
	G. Product Selection for Restricted Space:  Drawings indicate the location where enclosed switches are to be installed.  Verify the suitability for installation in this location, including clearances between enclosures, and adjacent surfaces and other items.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, provide circuit and motor disconnects of one of the following:

	2.2 FABRICATED SWITCHES
	A. Heavy Duty Safety Switches
	B. Fusible Switches:  Heavy duty safety switches as described above, with positive pressure type reinforced fuse clips and fuses of classes and current ratings indicated.  See Division 26 Section 262813 “Fuses” for specifications.  Where current limiting fuses are indicated, provide switches with non�interchangeable feature suitable only for current limiting type fuses.
	C. Enclosures shall meet environmental conditions of installed location.
	D. Finish shall be manufacturer’s standard gray finish unless otherwise noted on drawings.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF CIRCUIT AND MOTOR DISCONNECTS
	A. Examine elements and surfaces to receive enclosed switches for compliance with installation tolerances and other conditions affecting performance.
	B. Install circuit and motor disconnect switches as indicated, complying with manufacturer's written instructions, applicable requirements of NEC, NEMA and NECA's "Standard of Installation" and in accordance with recognized industry practices.
	C. Coordinate circuit and motor disconnect switch installation work with electrical raceway and cable work, as necessary for proper interface.
	D. Install disconnect switches for use with motor driven appliances, and motors and controllers within sight of the controller position unless otherwise indicated.
	E. Coordinate layout and installation of switches and components with other construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	F. Install power wiring.  Install wiring between switches and control, and indication devices.
	G. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

	3.2 NEUTRAL BAR
	A. When a neutral conductor is required for the load connected to a safety switch, the Contractor shall provide a copper neutral bar in the safety switch.  This copper neutral bar shall be furnished by the manufacturer of the disconnect switch and shall be designed to be installed within the particular disconnect switch installed.

	3.3 GROUNDING
	A. Install equipment grounding connections for switches with ground continuity to main electrical ground bus.
	B. Provide an equipment grounding kit with all disconnect switches.
	C. Connections shall be tightened in accordance with UL Standard 486A, "Wire Connectors and Soldering Lugs for Use with Copper Conductors".

	3.4 FIELD QUALITY CONTROL
	A. Prepare for acceptance tests as follows:
	B. Testing Agency:  The Contractor shall perform the following testing or engage a qualified independent testing agency to perform testing.
	C. Testing:  After installing enclosed switches and after electrical circuitry has been energized, demonstrate product capability and compliance with requirements.

	3.5 CLEANING
	A. Upon completion of installation, inspect interior and exterior of enclosures.  Remove paint splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Repair exposed surfaces to match original finish.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All Division 26 Specification Sections apply to this section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings
	C. Samples

	1.5 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Fixture manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Each fixture type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among fixtures.
	C. Fixtures must meet the following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver lighting fixtures and accessories in factory fabricated containers or wrappings that properly protect fixtures from debris and physical damage.
	B. Handle lighting fixtures carefully to prevent damage, breaking, and scoring.  Do not install damaged fixtures or components; replace with new.
	C. Store lighting fixtures in clean dry place.  Protect from weather, dirt, fumes, water, construction debris, and physical damage.

	1.7 WARRANTY
	A. Manufacturer and Installer agree to repair or replace components of fixtures that fail in materials or workmanship within specified warranty period.
	B. Warranty Period: Five year(s) from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 LIGHTING FIXTURES
	A. Manufacturers
	B. General
	C. Listings
	D. Fixture Construction
	E. Light Engines

	2.2 DRIVERS
	A. Manufacturers
	B. General:
	C. Emergency Battery Driver

	2.3 EMERGENCY LIGHTING
	A. Manufacturers
	B. Exit Signs
	C. Emergency Lighting Units

	2.4 FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section 260529 “Hangers and Supports for Electrical Systems” for additional support components not specified below.
	B. Single-Stem Hangers:  ½” steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.
	C. Hook Hangers:  Integrated assembly matched to fixture and equipped with threaded attachment.  Provide with secondary safety cable connected to structure.
	D. Aircraft Cable Support:  Use cable and anchorages recommended by fixture manufacturer.
	E. Suspension Bars:  Provide Caddy Series 517, 520 or equal from fixture manufacturer.
	F. T-Bar Support Clips:  Provide Caddy Series 515 or equal from fixture manufacturer.
	G. Ceiling Support System Wires:

	2.5 FIRE RATED CEILING COVERS
	A. Where fire rated ceilings exist, provide a fire rated enclosure over the light fixture housing above the ceiling.  Fire rated enclosure shall be the Fire Rated Light Enclosure as manufactured by Tenmat.  Coordinate exact type of fire rated enclosure in field with Architect prior to purchase.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Inspection
	B. General
	C. Supports
	D. Flush-Mounted Fixtures in Grid-Type Suspended Ceilings
	E. Flush-Mounted Fixtures in Drywall Ceilings
	F. Wall-Mounted Fixtures
	G. Pendant-Mounted Fixtures
	H. Surface Mounted Fixtures

	3.2 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and supports with other construction that penetrate ceilings or are supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.
	B. Sequence lighting fixture installation with other work to reduce the possibility of damage to fixtures during remainder of construction period.

	3.3 FIELD QUALITY CONTROL
	A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.
	B. Verify normal operation of each fixture after fixtures have been installed and circuits have been energized.  Replace or repair malfunctioning fixtures and components.
	C. During warranty period, replace fixtures that show any signs of corrosion.
	D. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify normal transfer to battery power source and retransfer to normal.

	3.4 ADJUSTING AND CLEANING
	A. Remove protective wrapping on fixtures before installation of furniture, but after interior finish work, such as painting and carpeting, is completed.
	B. Clean fixtures upon completion of installation.  Use methods and materials recommended by manufacturer.  Lenses and louvers with dust, dirt, scratches, or fingerprints shall not be acceptable.

	3.5 STARTUP SERVICE
	A. Burn-in LED fixtures prior to occupancy by Owner for a minimum of 100 hours at full light output.

	3.6 GROUNDING
	A. Provide equipment grounding connections for all lighting fixtures.  Tighten connections to comply with tightening torques specified in UL Standard 486A to assure permanent and effective grounds.
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