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US PROPERTY & FISCAL OFFICE FOR RHODE 

ATTN: PROCUREMENT DIVISION

330 CAMP STREET

PROVIDENCE RI  02906-1954

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

2. AMENDMENT/MODIFICATION NO.

0002

6. ISSUED BY

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print)

30-105-04

EXCEPTION TO SF 30

APPROVED BY OIRM 11-84

STANDARD FORM 30 (Rev. 10-83)

Prescribed by GSA

FAR (48 CFR) 53.243

A.  The purpose of this Amendment is to make the changes outlined on the following pages.

B.  Note that this Amendment, Amendment Number 0002, is the first Amendment to this Solicitation.  Amendment Number 0001 was skipped due

 to a system error.

1. CONTRACT ID CODE

PAGE OF  PAGES

J

1

324

3. EFFECTIVE DATE

4. REQUISITION/PURCHASE REQ. NO.

5. PROJECT NO.(If applicable)

CODE

18-May-2001

FQCEFR 1060-0100

7. ADMINISTERED BY  (If other than item 6)

CODE

16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)

16C. DATE SIGNED

BY

18-May-2001

16B. UNITED STATES OF AMERICA

15C. DATE SIGNED

15B. CONTRACTOR/OFFEROR

(Signature of Contracting Officer)

(Signature of person authorized to sign)

8. NAME AND ADDRESS OF CONTRACTOR  (No., Street, County, State and Zip Code)

X

DAHA37-01-R-0001

X

9B. DATED (SEE ITEM 11)

02-May-2001

10B. DATED  (SEE ITEM 13)

CODE

FACILITY CODE

9A. AMENDMENT OF SOLICITATION NO.

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

X

The above numbered solicitation is amended as set forth in Item 14.  The hour and date specified for receipt of Offer  

is extended,

X

is not extended.

Offer must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended by one of the following methods: 

(a) By completing Items 8 and 15, and returning

2

copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;

or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers.  FAILURE OF YOUR ACKNOWLEDGMENT TO BE 

RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN  

REJECTION OF YOUR OFFER.  If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, 

provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.

IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A.THIS CHANGE ORDER IS ISSUED PURSUANT TO:  (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE

 CONTRACT ORDER NO. IN ITEM 10A.

B.THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying 

office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(B).

C.THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D.OTHER (Specify type of modification and authority)

E. IMPORTANT:   Contractor

is not,   

is required to sign this document and return

copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION  (Organized by UCF section headings, including solicitation/contract subject matter

 where feasible.)

10A. MOD. OF CONTRACT/ORDER NO.

See Item 6


SECTION  SF 30 BLOCK 14 CONTINUATION PAGE 

SUMMARY OF CHANGES 

Changes in Solicitation/Contract/Order Form 

     The required response date/time has changed from 23-May-2001 14:00 to 05-Jun-2001 

     14:00

Changes in Section 00010 

     CLIN 0001 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000101 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000102 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000103 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     CLIN 0002 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000201 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000202 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000203 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     CLIN 0003 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000301 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000302 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000303 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     CLIN 0004 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000401 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000402 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000403 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     CLIN 0005 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000501 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000502 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

     SUB-CLIN 000503 

          The CLIN delivery period (i.e. after date of contract) has increased from 0 by 1 to 1

          The CLIN delivery per unit years has been added.

          The period of performance start date has been deleted.

          The period of performance end date has been deleted.

Proposal Due Date and Time is NOT extended.

You must acknowledge this Amendment pursuant to the instructions contained in the Solicitation. Failure to acknowledge will render your offer nonresponsive and it will be rejected.

A. Reference the Specifications for the Category II Project. Division 1 is hereby replaced in its entirety. Therefore, DELETE/REMOVE the existing Division 1 and replace it with the attached Division 1 (Attachment 1).


B. Reference the Specifications for the Category III Project. Division 1 is hereby replaced in its entirety. Therefore, DELETE/REMOVE the existing Division 1 and replace it with the attached Division 1 (Attachment 2).

C.  Reference the Category I, Category II and Category III Notice of Task Order Requests for Proposal. Change the issue date of each from May 1, 2001 to May 2, 2001.

D. Reference Clause 52.236-27. The dates specified for the project site visits are changed as follows:

Category I: 

May 18, 2001, immediately following the Pre-Proposal Conference

Category II

May 18, 2001, immediately following the Pre-Proposal Conference

Category III

May 18, 2001, immediately following the Pre-Proposal Conference

If an Offeror requests a second site visit, or if the any Offeror was not available for the site visit on May 18, 2001, the Offeror may contact the site Engineer to set up a site visit.  You may contact MAJ John Packhem at 401-275-4649 for Category I and II; and LTC Michael Tusoni

At 401-886-1327 for Category III.

E. Reference the Category III Specifications Table of Contents. The following changes are made thereto:

1. ADD Section 01020 – Additive Bid Items

2. DELETE Section 01030 – Alternates

3. CHANGE Section 01700 title from “Construction Closeout” to “Contract Closeout”

4. CHANGE Section 05300 to 05310

5. ADD Section 07531 – EPDM Membrane Roofing

6. CHANGE Section 08710 to 08712

F. Reference the Category III Specifications, Part 115. ADD the following title:

“SECTION 08712 DOOR HARDWARE”

G. Reference the Category III Specifications. ADD the following Divisions that were erroneously omitted from the copy of the specifications available on the web and distributed on CD:

1. Section 15400 – Plumbing (See Attachment 3 to this Amendment 0001)

2. Section 15500 – Heating, Ventilating and Air Conditioning (See Attachment 4 to this Amendment 0001)

3. Section 16000 – Electrical (See Attachment 5 to this Amendment 0001)

H. Reference the Solicitation Document, DAHA37-01-R-0001. The following changes are made at various places throughout the document, as stated below:

1. Page 1, Standard Form 1442 (SF 1442), Block 10. CHANGE the third line from the bottom by ADDING the words “technical and price” between the words “a” and “proposal”.

2. Page 1, SF 1442, Block 10. CHANGE the next to last line by ADDING the words “and a single Current/Present & Past Performance proposal” after the word “award”.

3. Page 1, SF 1442, Block 11. CHANGE 10 to 1, ADD 365 after the word “within”, ADD an “X” to the box to the left of the word “Award” and DELETE the “X” to the left of the words “notice to proceed”.

4. Page 1, SF 1442, Block 13. CHANGE the time of “15:00:00” to “14:00:00” and CHANGE the date from “5/23/01” to “6/5/01”.

I. Reference Section 00010 of the Solicitation. CHANGE the following:

1. CHANGE the title from “SECTION 00010” to “SECTION 00010 NOTES”.

2. CHANGE Item “1” to Item “16” and vice versa.

3. CHAGNE the last line of Item 2 as reads “15” to read “10”.

4. CHANGE Item 5 by DELETING “00100 and Section 00110” and by ADDING “00100, 00110 and 00120” in lieu thereof, and by DELETING everything after “Volume” on the third line.

5. CHANGE Item 9 by ADDING “(with Sections 00110 and 00120) and Section 00010 NOTES” after “00100” on line 1.

6. CHANGE Item 10 by DELETING  the first sentence in its entirety and by CHANGING “and” to “any” in the third line.

7. CHANGE Item 11 by ADDING “(Category I only)” after the word “contract” on the third line.

J. Reference Section 00100 of the Solicitation. CHANGE the following:

1. CHANGE Item 3 by ADDING “,00110, 00120” after “00100” and by ADDING “(and Section 00010 NOTES)” after “00600”.

2. CHANGE Item 10 by DELETING the second sentence in its entirety.

3. CHANGE Item 11 by DELETING “$153.00” and by ADDING “(to be determined with each Task Order)” in lieu thereof, and by DELETING everything after “(Per Task Order)” on the last line.

4. CHANGE Item 12 by DELETING “this project” and ADDING “any of the prototypical projects” in lieu thereof.

K. Reference Section 00110 of the Solicitation. CHANGE the following:

1. CHANGE Item 2 by DELETING “15” and ADDING “10” in lieu thereof, and by DELETING paragraph “d” in its entirety, and by CHANGING the “NOTE” by DELETING “c and d” and by ADDING “and c” in lieu thereof.

2. CHANGE Item 3.c.(1)c. by ADDING the following sentence to the end:


“See also Provision 52.252-3 Alterations in Solicitation. Include the Representation/Certification 52.209-5 contained therein and include it with your submission of Section 00600.”


3. CHANGE Item 3.c.(2)(a) by DELETING the paragraph in its entirety and substituting the following:

(a) When addressing Present/Current & Past Performance evaluation criteria set forth in Section 00120 of the solicitation, the offeror shall list all contracted construction services and design/build projects with the Federal, State and Local Government during the past three (3) years. If the offeror does not have government references, the offeror shall provide references from private industry sources that are not prohibited from furnishing information to the government. The government will consider information received from these sources as well as information obtained from any other sources when evaluating the offeror’s current/present & past performance. Current performance (Reference Section 00120) may have greater impact than older performance. Offerors may include with their proposal, information on problems encountered on the identified contracts and the offeror’s corrective actions. For each reference on the list of awarded contracts, identify the following:

- Company/Government Agency name
– Complete address
– Point of Contact
– Telephone & FAX number
– Contract Number
– Contract Type
– Project Title
– Period of Performance
– Brief description of work


4. CHANGE Item 3.c.(2) by DELETING paragraph (b) in its entirety.

5. CHANGE Item 3.c.(2) by CHANGING paragraph (c) to paragraph (b).

6. CHANGE Item 3.c.(2)(d) by DELETING the paragraph in its entirety and REPLACING it with the following:

“A list of major subcontractors with company name, POC, and contact number shall be provided.  Written references for major subcontractors are encouraged but not required.”


7. CHANGE Item 3.c.(2)(e) by CHANGING it to paragraph 3.c.(2)(d) and by CHANGING the reference to paragraph “(d)” on the first line to paragraph “(a)”.

8. CHANGE Item 3.c.(2)(f) by CHANGING it to paragraph (e).

9. CHANGE ITEM 3.c.(3)(b)(1) by ADDING the following:

“The Offeror has the option not to utilize the Primavera Suretrak for Category III, (for this solicitation only) provided that all required information is contained on the Progress Schedule submitted.

L. Reference Section 00120 of the Solicitation. CHANGE as follows:

1. CHANGE Item A.1. on line 7 by CHANGING the last word from “and” to “an”.

2. CHANGE Item A.2. by DELETING the paragraph in its entirety.

3. CHANGE Item A.4. by CHANGING the word “will” to “may”.

4. CHANGE Item A.7. by CHANGING “15.306(a)” to “52.215-1”.

5. CHANGE Item B.2(d) by CHANGING “15.106(a)(2)” to “52.215-1”.

6. CHANGE Provision 52.216-1 as reads “Firm Fixed-Price” to read “Indefinite Delivery-Indefinite Quantity (IDIQ)”.

7. ADD the following to Provision 52.219-20: “For Category I Projects only.”

M. Reference Section 00700 of the Solicitation. CHANGE Clause 52.211-12 by DELETING the parenthetical instruction at the end of paragraph (a).


N. Reference Section 00800 of the Solicitation.  CHANGE as follows:

1. CHANGE Item 2.(a) by DELETING “$153.00” and by REPLACING it with “**to be determined for each task order**”.

2. CHANGE Item 3.(b)(3) by DELETING the colon at the end of the first line and ADDING “100% of the Contract Price.” in lieu thereof, and by DELETING the remainder of the paragraph.

3. CHANGE Item 3.(b)(4) by DELETING “an amount in accordance with the percentage in paragraph (ii) or (iii)” and by ADDING “100% of the Contract/Task Order value” in lieu thereof.

4. CHANGE Item 9.b. by DELETING the word “will” in the next to last line and REPLACING it with “may”.

5. CHANGE Item 14.a. by DELETING “in excess of $2,000 pursuant to the procedures established in this section,” in the second line, and by ADDING “within the limits of the Category of work awarded (I, II and/or III).” in lieu thereof.

6. CHANGE Item 15.g. by ADDING a period at the end of the first line and DELETING “using a DD Form 1155” from the second line.

7. CHANGE Item 47 (Modification Proposals) to Item 45 and CHANGE Items 45 and 46 to Items 46 and 47.

8. CHANGE Item 45 (Modification Proposals) by ADDING “The Alternate Structured Approach contained in the National Guard Bureau FAR Supplement, at 15.404-4, shall be used by the Government and the Contractor in determining a fair and equitable profit.” as the second sentence.

9. ADD Item 48 as follows:

The maximum dollar value of each individual contract is $20,000,000 over the possible 5 year term, inclusive of all Options, if exercised. The minimum Task Order dollar amount the contractor is obligated to accept under its contract is the minimum specified for each category of work (I, II or III). Each contractor awarded an IDIQ Task Order Contract is guaranteed a minimum of $500.00 during the term of the contract, inclusive of all Option years. However, if a contractor fails to submit a proposal on a reasonable number of proposed Task Order Requests for Proposal, as determined by the Contracting Officer, the contractor waives its right to the minimum Task Order guarantee.


10. CHANGE Item 46, Design Build Task Orders, by adding the following paragraph “a” and by renaming existing paragraph “a” and “b” as “b” and “c”:

a. During the term of this contract the government may, at its option, elect to request Design-Build Task Order proposals and award task orders for Design-Build projects. Unsuccessful Offerors may be paid a specified amount for Task Order proposal preparation for these efforts based on a level of effort required. Successful offerors on design-build task order proposals shall not be paid a level of effort fee. Actual level of effort fee amounts, if any, for proposals shall be determined by the contracting officer at the time of issuance of the Task Order Proposal.


11. ADD Item 49 as follows:

48. List of Attachments –

A. Attachment 1, Performance Information Questionaire

B. Attachment 2 –

Category I Request for Proposal

Category I enclosure (sketch)

Category II Request for Proposal

Category III Request for Proposal

C. Attachment 3, Air Force Form 66

D. Attachment 4, Davis-Bacon Wage Decision applicable to each Proposal

E. Attachment 5, Rhode Island Climate Data for calendar year 1999

F. Attachment 6, Sample Contracting Officer’s Representative Appointment Letter

G. Attachment 7, Sample Task Order

H. Attachment 8, Blank Cost Estimate Sheet to be used for pricing Change Proposals

ATTACHMENT 1 TO AMENDMENT 0001 TO RFP DAHA37-01-R-0001

SECTION 01020

ALLOWANCES

PART 1. GENERAL

1.1
RELATED DOCUMENTS


a.
Division
1 -
Relating to Government-Furnished Building.

b.           Task Order Contract Default Specifications.

1.2
ALLOWANCE FOR REPLACEMENT OF GOVERNMENT SUPPLIED DAMAGED BUILDING COMPONENTS OR OTHER CONDITIONS AS DETERMINED BY THE ORDERING OFFICER.
Allow for Repair/Replacement of Damaged Building Components, if necessary.


a.  Include in the bid/offer a lump sum of $5,000.00 to be used for unknown requirement for Repair/Replacement of Damaged Building Components, or as otherwise determined necessary by the Ordering Officer.


c.  The allowance amount includes:

1.
Net cost of all outside services.

2.
General Contractor mark-up on outside services.

3.
Fuel and power costs for test procedures, if any.

4.
Applicable taxes, if any.

5.
All associated costs and expenses.

d.  In addition to the amount of allowance, included in the Total Task Order Sum shall be the Contractor’s cost for:

1.
Test scheduling and coordination, if any.

2.
Other expenses required to complete testing.

3.
Overhead and profit.

1.3
ADJUSTMENT OF COSTS

Should actual cost be more or less than specified amount of allowance, the Task Order Sum will be adjusted by Change Order equal to the amount of difference in accordance with the “Changes” clause of the Contract, (i.e., unused allowance dollars will be deducted from the Total Task Order Amount).

PART 2.   PRODUCTS

Not Used.

PART 3.   EXECUTION

Not Used.

- - End of Section - -

SECTION 01100 - SUMMARY

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Much of this Section consists of Project-specific data.  Examples given in the model text in the Evaluations illustrate possible Section content.  Use the model text to develop text for specific Project requirements.  See Evaluations.

This Section and others in Division 1 that deal with multiple contracts use four contracts to illustrate a typical project conducted under multiple contracts.  Revise to suit specific Project requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

1.2 WORK COVERED BY CONTRACT DOCUMENTS

This Article illustrates one method of summarizing the Work.  Revise to accurately describe Project.

In six paragraphs and associated subparagraphs below, remove text enclosed in angle brackets and insert text to suit Project.  See Evaluations for sample paragraphs of Project descriptions.

First paragraph and subparagraphs below identify name and location of Project and name of Owner and Architect.

Project Identification:  Project consists of construction of the foundation and erection of an unheated storage building on the foundation and the construction of a concrete loading ramp at a separate location at Camp Fogarty, East Greenwich, RI.

Project Location:  Camp Fogarty, 2841 South County Trail East Greenwich, RI 02920

Government:  Facilities Management Office, Camp Fogarty, 2841 South County Trail, East Greenwich, RI 02920.

Architect Identification:  The Contract Documents, dated April 25, 2001, were prepared for Project by Kinoo, Inc. 675 Massachusetts Avenue, Cambridge, MA 02139.

Paragraph below identifies Construction Manager for projects using a construction manager acting as advisor.  Delete if Owner has not retained a construction manager to act as advisor on this Project.

Paragraph below identifies Construction Manager for projects using a construction manager acting as constructor.  Delete if a construction manager acting as constructor is not required.

Paragraph below identifies Project Coordinator for projects constructed under multiple contracts.  Expand paragraph if additional information is necessary.

In paragraph and subparagraph below, include an abbreviated summary of the Work for Project described above.  See Evaluations for examples of typical projects.

The Work consists of the site clearing, construction of a building foundation, and assembly of a pre-purchased, 40 foot by 60 foot, single story, steel frame unheated storage building, utilities connections, site work, and driveway and the construction of a concrete loading ramp at a separate location on the base, sitework and grading.

The Work includes cast in place concrete foundations, reinforcing, assembly of a steel frame unheated storage building, utility piping and conduits, driveway and site work; and a cast in place reinforced concrete loading ramp.

Insert additional paragraphs for other major items of work.  See Evaluations for model text.

1.3 CONTRACT

Project will be constructed under a general construction contract.

Delete rest of this Article if paragraph above indicates that Project is constructed under a general construction contract.  Retain rest of this Article if above indicates that Project will be constructed under multiple contracts.

In subparagraph below, remove text enclosed in angle brackets and insert text to suit Project.  See Evaluations for model text.

Rhode Island Army National Guard, Camp Fogarty, East Greenwich, RI, Unheated Storage Building and Loading Ramp Construction, Project F0001, Prepared for: Office of the United States Property and Fiscal Officer, Rhode Island.

Repeat subparagraph above as often as necessary for all contracts for Project.

1.4 WORK SEQUENCE

Retain this Article if Project is conducted in separate phases.  Delete if phased construction is not required.  See Evaluations for discussion on phased construction.

Revise paragraph below to suit Project conditions.  See Evaluations for model text.

The Work shall be conducted in one phase.

The unheated storage building and the loading ramps may be constructed at the same time under this contract.  Work shall be complete and ready for use within 75 days of the written Notice to Proceed.
1.5 USE OF PREMISES

Delete this Article if Owner places strict limitations on Contractor's use of premises, and use Division 1 Section "Work Restrictions" instead.  Expand Article if Owner's restrictions are minor.  See Evaluations in Division 1 Section "Work Restrictions."

Retain paragraph below if Project is on a vacant site or in an unoccupied building being renovated and there are no Owner-occupancy requirements.  Revise to suit Project.

General:  The Contractor shall have full use of premises for construction operations, including use of Project site, during construction period.  The Contractor's use of premises is limited only by Government's right to conduct business as usual, including training assemblies on weekends and during the week days.  The work area will be secured and left in an orderly condition by the contractor when  not on the premises performing the work.

Insert additional paragraphs to specify minor restrictions on Contractor's use of premises or to specify minor limitations because of Owner occupancy.

Retain paragraph below if work under other contracts will be conducted concurrently with work under this Contract.  Revise to suit Project conditions.  See Evaluations for model text.

Retain below for each separate contract.  Remove text enclosed in angle brackets and insert text to suit Project.  Repeat below as necessary to list all separate contracts.

1.6 PRODUCTS ORDERED IN ADVANCE

This Article is an example of a requirement best described in this Section.  Delete if Owner does not order products or equipment in advance.  See Evaluations for discussion on materials purchased or ordered in advance.

General:  Government has purchased a HERITAGE BUILDING SYSTEMS, 40 foot by 60 foot pre-engineered, pre-cut , single story, steel frame, steel siding building which is currently stored on site.  The building has been inventoried and 100% of the building is present.  Some components may have been damaged or rusted during storage.  The contractor shall inventory the building components, assess the conditions of each component and replace, sandblast, clean and re-prime paint the components damaged, corroded or rusted during storage before placing the components into the work.

Contractor's responsibilities are the same as if the Contractor had purchased the building for construction on the site.  Retain subparagraphs below for all projects with Government-furnished material.

Government will arrange for and deliver Shop Drawings, Product Data, and Samples to Contractor.

Contractor shall review Shop Drawings, Product Data, and Samples and return them to Contracting Officer noting discrepancies or anticipated problems in use of product.

Contractor is responsible for handling Government-furnished items at Project site.

Contractor is responsible for protecting Government-furnished items from damage during storage and handling, including damage from exposure to the elements.

If Government-furnished items are damaged as a result of Contractor's operations, Contractor shall repair or replace them.

1.7 SPECIFICATION FORMATS AND CONVENTIONS

Delete this Article or portions of it if unnecessary.  See Evaluations for further discussion and for information on Specification formats and content.

Expand paragraph below if a more detailed explanation of format is required.  Delete or revise if 16-division format is not used.

Specification Format:  The Specifications are organized into Divisions and Sections using the 16-division format and CSI/CSC's "MasterFormat" numbering system.

Delete subparagraph below unless there is a need to explain the method used to identify Sections in the Specifications.  See Evaluations.

Section Identification:  The Specifications use section numbers and titles to help cross-referencing in the Contract Documents.  Sections in the Project Manual are in numeric sequence; however, the sequence is incomplete.  Consult the table of contents at the beginning of the Project Manual to determine numbers and names of sections in the Contract Documents.

If necessary, insert paragraphs that explain section-numbering and page-numbering systems used; add an explanation of line-numbering or alphanumeric paragraph-outline system used in the Specifications and the method of text subordination.  See Evaluations.

Delete paragraph and subparagraphs below if an explanation of conventions used in the Specifications is not necessary.  Expand if additional requirements are needed.  See Evaluations.

Specification Content:  The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations.  These conventions are as follows:

Abbreviated Language:  Language used in the Specifications and other Contract Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not stated, shall be inferred as the sense requires.  Singular words shall be interpreted as plural, and plural words shall be interpreted as singular where applicable as the context of the Contract Documents indicates.

Imperative mood and streamlined language are generally used in the Specifications.  Requirements expressed in the imperative mood are to be performed by Contractor.  Occasionally, the indicative or subjunctive mood may be used in the Section Text for clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by others when so noted.

Retain this Article only when Project is subject to unusual general requirements that do not belong elsewhere but that affect entire Project.  See Evaluations for further discussion and model text.  Delete Article if no unusual requirements.

Insert paragraphs here, as appropriate, detailing miscellaneous provisions.  Develop paragraphs to suit Project.

PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION

Unless Project includes provisions for products ordered in advance, indicate that Part 3, as well as Part 2, is not used.

If products ordered in advance are included in Project, insert a schedule below.  See Evaluations for information and a sample schedule.

END OF SECTION 01100

SECTION 01140 - WORK RESTRICTIONS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Much of this Section consists of Project-specific data.  Examples given in the model text in the Evaluations illustrate possible Section content.  Use model text to develop text for specific Project requirements.  See Evaluations.

PART 4 -  GENERAL

4.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

4.2 USE OF PREMISES

Retain paragraph below if site will be accessible to other parties or if parts of a building being renovated will be occupied during construction.  Revise to suit Project.  See Evaluations for discussion about model text and limits on use of site.

Use of Site:  The Contractor shall have full use of premises for construction operation, including use of the Project sites.  The Contractor’s use of the premises is limited only by the Government’s right to conduct business as usual, including training assemblies on weekends and during the week days.  The work area will be secured and left in an orderly condition by the contractor when not on the premises performing the work.

Retain first subparagraph below on projects where necessary to describe areas of a site where work is permitted.  Expand to indicate areas of site where incursions are forbidden under any circumstances.  See Evaluations for model text and discussion.

Subparagraph below is an example of a special requirement appropriate to many projects.  Revise to suit Project conditions, or delete subparagraph and associated subparagraphs if inappropriate.

Driveways and Entrances:  Keep driveways and entrances serving premises clear and available to Government, Government's employees, and emergency vehicles at all times.  Do not use these areas for parking or storage of materials.

Insert other paragraphs, as appropriate, describing additional limitations on use of site by construction personnel.  See Evaluations for model text.

Retain paragraph below if the Work involves existing occupied building such as in imaginary project previously described.  Otherwise, delete below.

Insert additional paragraphs specifying specific limitations on use of existing building.  See Evaluations for model text describing restrictions that might be required if work is performed on an occupied building.

4.3 OCCUPANCY REQUIREMENTS

Retain paragraph below if Owner will occupy all or part of premises during construction.  Revise to suit Project.  See Evaluations.

Full Government Occupancy:  Government will occupy site and existing buildings during entire construction period.  Cooperate with Government during construction operations to minimize conflicts and facilitate Government usage.  Perform the Work so as not to interfere with Government's operations.

Retain paragraph below if Owner might occupy completed portions of building before Substantial Completion.  Revise to suit Project.

Subparagraphs below describe procedures and requirements necessary before partial occupancy of portions of Project.

PART 5 -  PRODUCTS (Not Used)

PART 6 -  EXECUTION (Not Used)

END OF SECTION 01140

Copyright 1998, The American Institute of Architects (AIA)

SECTION 01290 - PAYMENT PROCEDURES

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 7 -  GENERAL

7.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

7.2 SUMMARY

This Section specifies administrative and procedural requirements necessary to prepare and process Applications for Payment.

Related Sections include the following:

Changes to the Contract may involve close coordination between this Section and Sections listed in subparagraphs below.

Division 1 Section "Construction Progress Documentation" for administrative requirements governing preparation and submittal of Contractor's Construction Schedule and Submittals Schedule.

7.3 DEFINITIONS

Delete this Article if AIA Document A201 or EJCDC Document 1910-8 is used for Project.  Retain only if the Schedule of Values is not mentioned in the Conditions of the Contract.

Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract Sum to various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment.

7.4 SCHEDULE OF VALUES

Coordination:  Coordinate preparation of the Schedule of Values with preparation of Contractor's Construction Schedule. Schedule must include all items appearing on the Construction Progress Schedule and Construction Progress Report.

Correlate line items in the Schedule of Values with other required administrative forms and schedules, including the following:

Modify list below to suit Project.

Application for Payment forms with Continuation Sheets.

Submittals Schedule.

Revise seven-day time period in subparagraph below to suit Project.

Submit the Schedule of Values to Contracting Officer at earliest possible date but no later than fifteen (15) days after award.

Delete subparagraph below if phasing is not required.  See Evaluations in Division 1 Section "Summary."  For large projects, consider revising below to provide subschedules for separate floors or large individual areas.

Retain paragraph and subparagraphs below.  Revise to suit Project.  If desired, include a sample schedule of values at end of Section.

Format and Content:  Use the Project Manual table of contents as a guide to establish line items for the Schedule of Values.  Provide at least one line item for each Specification Section.

Identification:  Include the following Project identification on the Schedule of Values:

Modify list below to suit Project.

Project name and location.

Name of Contracting Officer.

Project number.

Contractor's name and address.

Date of submittal.

Arrange the Schedule of Values in tabular form with separate columns to indicate the following for each item listed:

Modify list below to suit Project.

Related Specification Section or Division.

Description of the Work.

Name of subcontractor.

Name of manufacturer or fabricator.

Name of supplier.

Change Orders (numbers) that affect value.

Dollar value.

Percentage of the Contract Sum to nearest one-hundredth percent, adjusted to total 100 percent.

Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of Applications for Payment and progress reports. Individual line items shall  not exceed $5,000 in value without the express written permission of the Contracting Officer. Coordinate with the Project Manual table of contents.  Provide several line items for principal subcontract amounts, where appropriate.

Round amounts to nearest whole dollar; total shall equal the Contract Sum.

Retain subparagraph and associated subparagraph below.  Strengthen provisions below to protect against undue front-end loading if required.

Delete subparagraph below if Specifications do not include unit-cost allowances.  Do not confuse unit-cost allowances with unit prices.  See Evaluations in Division 1 Section "Allowances" for discussion on unit-cost allowances, including potential differences that can occur in dollar amounts between bidders as a result of different procedures in estimating quantities.

Retain subparagraph and associated subparagraph below.  Modify to suit Project.  Owner's financial advisors usually insist on this requirement.  See Evaluations for discussion on overhead distribution.

Each item in the Schedule of Values and Applications for Payment shall be complete.  Include total cost and proportionate share of general overhead and profit for each item.

Revise below to suit Project.  As an alternate approach to method described, include each Change Order as a new line item or a separate sheet.

Schedule Updating:  Update and resubmit the Schedule of Values with each Application for Payment when Change Orders or Construction Change Directives result in a change in the Contract Sum.

7.5 APPLICATIONS FOR PAYMENT

See Evaluations for discussion on waiver of liens and other documentation involved.

Each Application for Payment shall be consistent with previous applications and payments as approved by Contracting Officer.

Initial and Final Applications for Payment involve additional requirements.

Retain paragraphs and subparagraphs below when the Owner/Contractor Agreement stipulates payment dates.  These dates might affect Contractor's need to have sufficient funds available to finance construction operations.  Review dates in a preconstruction conference if a potential problem arises.

Payment Application Times:  Requests must be submitted pursuant to Contract Clause 52.232-5. 

Delete paragraph above and retain paragraph below if a standard-industry form is not used.

Payment Application Forms:  Use forms approved by Contracting Officer for Applications for Payment.

Revise number of copies below to suit Owner's Project requirements.

Transmittal:  Submit original signed and notarized original copy of each Application for Payment to Contracting Officer.  Include waivers of lien and similar attachments.

Transmit each copy with a transmittal form listing attachments and recording appropriate information about application.

Insert instructions for preparation and submittal of waivers or releases here if not stated in the Supplementary Conditions.

Lien laws vary widely in the U.S.  Owner's legal counsel and financial advisors, not Architect, should establish requirements for waivers of mechanic's lien.  Two optional paragraphs below are examples of ways to handle waivers of lien.  Select one or replace both with another effective method.

Initial Application for Payment:  Administrative actions and submittals that must precede or coincide with submittal of first Application for Payment include the following:

Revise list below to suit Project.

List of subcontractors.

Schedule of Values.

Contractor's Construction Schedule (preliminary if not final).

Products list.

Submittals Schedule (preliminary if not final).

List of Contractor's staff assignments.

List of Contractor's principal consultants.

Copies of building permits.

Copies of authorizations and licenses from authorities having jurisdiction for performance of the Work.

Initial progress report.

Report of preconstruction conference.

Certificates of insurance.

Delete items submitted before executing the Contract from those listed below.

Performance and payment bonds, or other approved documents.

Final Payment Application:  Submit final Application for Payment with releases and supporting documentation not previously submitted and accepted, including, but not limited, to the following:

Delete from and add to list below to suit Project.  Check with Owner about the need for additional affidavits and other requirements.

Evidence of completion of Project closeout requirements.

Insurance certificates for products and completed operations where required and proof that taxes, fees, and similar obligations were paid.

Updated final statement, accounting for final changes to the Contract Sum.

AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."

AIA Document G706A, "Contractor's Affidavit of Release of Liens."

Delete first subparagraph below if a surety is not involved.

AIA Document G707, "Consent of Surety to Final Payment."

Evidence that claims have been settled.

PART 8 -  PRODUCTS (Not Used)

PART 9 -  EXECUTION (Not Used)

If Owner requires use of sample forms, include a sample copy here.

END OF SECTION 01290

SECTION 01320

CONSTRUCTION PROGRESS DOCUMENTATION

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 10 -  GENERAL

10.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

10.2 SUMMARY

This Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:

Delete schedule types not required from list below.  Add new schedule types to suit Project.

Contractor's Construction Schedule.

Submittals Schedule.

Delete report types not required from list below.  Add new report types to suit Project.

Daily construction reports.

Material location reports.

Field condition reports.

Special reports.

Requirements for construction photographs in this Section are minimal.  Delete subparagraph below and use Division 1 Section "Photographic Documentation" if more detailed requirements are needed.

Construction photographs.

10.3 SUBMITTALS (use Air Force Form 66)

Submittals Schedule:  Submit [three] (3) copies of schedule. 

Revise list below to suit Project.  Add information, such as scheduled dates for purchasing and installation and the activity or event number, if a CPM construction schedule is used.

Contractor's Construction Schedule:  Submit in accordance with Solicitation DAHA37-01-R-0001. Delete subparagraph below if photographer retains rights to photographs.  See Evaluations.

Number of copies for reports in four paragraphs below assumes that Architect and Owner, or Architect and Construction Manager, each receive a copy.  Revise to suit Project.

Daily Construction Reports:  Submit to Contracting Officer and Contracting Officer’s Representative.

10.4 COORDINATION

Coordinate requirements in this Article with "Submittals Schedule" Article in Part 2.  If a submittal review sequence policy governs, revise this Article to comply with requirements.  See Evaluations for discussion on submittal review sequence policies.

Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.

Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts, Submittals Schedule, progress reports, payment requests, and other required schedules and reports.

Secure time commitments for performing critical elements of the Work from parties involved.

Coordinate each construction activity with other activities and schedule them in proper sequence.

Insert an article for extra prints of photographs if local custom prevents Owner from obtaining unrestricted use of negatives.  See Division 1 Section "Photographic Documentation."

PART 11 -  PRODUCTS

11.1 SUBMITTALS SCHEDULE

Revise this Article to suit Project.  If there is an office submittal review sequence policy, insert specific requirements.  See Evaluations for discussion on submittal review sequence policies.

Preparation:  Submit a schedule of submittals using Air Force Form 66.

11.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

Manual referenced below contains basic recommendations for CPM procedures and methods.

Procedures:  Submit in accordance with DAHA37-01-R-0001. Insert articles for other schedules and lists to suit Project, depending on complexity.

11.3 REPORTS

Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:

Revise list below to suit Project.

List of subcontractors at Project site.

List of separate contractors at Project site.

Personnel at Project site.

High and low temperatures and general weather conditions.

Accidents.

Meetings and significant decisions.

Unusual events (refer to special reports).

Stoppages, delays, shortages, and losses.

Meter readings and similar recordings.

Emergency procedures.

Orders and requests of authorities having jurisdiction.

Change Orders received and implemented.

Construction Change Directives are used by AIA Document A201.  EJCDC 1910-8 uses Work Change Directives.

Construction Change Directives received.

Services connected and disconnected.

Equipment or system tests and startups.

Two paragraphs below are examples of reports that might prove useful.  Delete if not required or revise to suit Project.  See Evaluations.

Material Location Reports:  At weekly intervals or as otherwise directed by the Contracting Officer, prepare a comprehensive list of materials delivered to and stored at Project site.  List shall be cumulative, showing materials previously reported plus items recently delivered.  Include with list a statement of progress on and delivery dates for materials or items of equipment fabricated or stored away from Project site.

Revise below to suit Project and special Owner requirements.

Insert other reports required.

11.4 SPECIAL REPORTS

Delete this Article on projects with only minimal requirements.

General:  Submit special reports directly to Contracting Officer within one day of an occurrence.  Distribute copies of report to parties affected by the occurrence.

Retain below if Owner is unusually sensitive about public relations.

Reporting Unusual Events:  When an event of an unusual and significant nature occurs at Project site, whether or not related directly to the Work, prepare and submit a special report.  List chain of events, persons participating, response by Contractor's personnel, evaluation of results or effects, and similar pertinent information.  Advise Contracting Officer in advance when these events are known or predictable.

PART 12 -  EXECUTION

12.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

Retain paragraph and subparagraphs below only for very complex projects of long duration.


USE BAR CHART

SECTION 01330 - SUBMITTAL PROCEDURES

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 13 -  GENERAL

13.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

13.2 SUMMARY

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

Related Sections include the following:

Subparagraphs below include submittals usually specified in other Sections.  Revise to suit Project.

Division 1 Section "Payment Procedures" for submitting Applications for Payment.

Delete first subparagraph below if Coordination Drawings are added to this Section.

Division 1 Section "Construction Progress Documentation" for submitting schedules and reports, including Contractor's Construction Schedule and the Submittals Schedule.

Delete first subparagraph below if construction photographs are not required or if included in subparagraph above.

Division 1 Section "Quality Requirements" for submitting test and inspection reports and Delegated-Design Submittals.

Delete subparagraph below if Project Record Documents and operation and maintenance manuals are included in Division 1 Sections "Project Record Documents" and "Operation and Maintenance Data."

Retain options in subparagraph above with either subparagraph below.  Delete both subparagraphs below if Project Record Documents and operation and maintenance manuals are included in Division 1 Section "Closeout Procedures."

Division 1 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.

13.3 DEFINITIONS

Action Submittals:  Written and graphic information that requires Contracting Officer's responsive action.

Informational Submittals:  Written information that does not require Contracting Officer's approval.  Submittals may be rejected for not complying with requirements.

13.4 SUBMITTAL PROCEDURES

See Evaluations for cautions on use of CAD Drawings, in paragraph below, for submittals.

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

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

Retain subparagraph and associated subparagraph below if one submittal has an impact on another submittal.

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

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

Submittals Schedule:  Comply with requirements in Division 1 Section "Construction Progress Documentation" for list of submittals and time requirements for scheduled performance of related construction activities.

Processing Time: All submittals are due within 21 days of Task Order award.

Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract Documents on submittals.

Coordinate paragraph and subparagraphs below with office policy.  Marking numerous copies of submittals can be time consuming.

Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using Air Force Form 3000.  Contracting Officer will return submittals, without review, received from sources other than Contractor.

Retain first two subparagraphs below with any optional transmittal forms described below.

On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, requests for data, revisions other than those requested by Contracting Officer on previous submittals, and deviations from requirements of the Contract Documents, including minor variations and limitations.

Include Contractor's certification stating that information submitted complies with requirements of the Contract Documents.

Delete subparagraph above or below.  Retain below if transmittal forms usually used by contractors are acceptable; otherwise, retain above.  Above is more common.

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

Use for Construction:  Use only final submittals with mark indicating action taken by Contracting Officer in connection with construction.

PART 14 -  PRODUCTS

14.1 ACTION SUBMITTALS

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

Retain first subparagraph below as default requirement or requirement if number of copies is same for all types of submittals.  Additional copies may be required for projects with a construction manager.  Delete if specific quantity requirements are included with individual submittal requirements elsewhere in this Article.  Retain second subparagraph if two-step submittal process is required.

Number of Copies: Submit three copies of each submittal for Government use, plus whatever quantity is required for contractor’s use, unless otherwise indicated. Mark up and retain one returned copy as a Project Record Document.

Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment. Packages must be neat and orderly. Unacceptable packages will be returned for correction without being reviewed. Delays attributable to this problem will be the responsibility of the contractor.

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

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

Include the following information, as applicable:

Expand list below to suit Project.

Manufacturer's written recommendations.

Manufacturer's product specifications.

Manufacturer's installation instructions.

Standard color charts.

Manufacturer's catalog cuts.

Wiring diagrams showing factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Mill reports.

Standard product operating and maintenance manuals.

Compliance with recognized trade association standards.

Compliance with recognized testing agency standards.

Application of testing agency labels and seals.

Notation of coordination requirements.

Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.

Preparation:  Include the following information, as applicable:

Revise or expand list below to suit Project.  Comply with Owner's requirements and office policy.

Dimensions.

Identification of products.

Fabrication and installation drawings.

Roughing-in and setting diagrams.

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

Shopwork manufacturing instructions.

Templates and patterns.

Schedules.

Design calculations.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

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

Revise subparagraph below to establish a standard sheet size and format.

Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 40 inches (750 by 1000 mm).

Retain one of three subparagraphs below; first and second are one-step procedure; third is two-step procedure (initial and final submittals). First subparagraph assumes Architect and Contractor will make prints from the reproducible print.

Number of Copies:  Submit five black line prints of each submittal. Mark up and retain one returned print as a Project Record Drawing.

Information in subparagraph below may be difficult to obtain.

Revise first two subparagraphs below if Project requires a different procedure.  Consider indicating Samples for initial selection as a separate item in the Submittals Schedule.

Indicate specific number of copies required with each type of submittal in two paragraphs and associated subparagraphs below if different from default requirement above.

Delegated-Design Submittal:  Comply with requirements in Division 1 Section "Quality Requirements."

Retain first paragraph below for projects with a construction manager.

Contractor's Construction Schedule: Comply with Task Order Contract requirements.

Submittals Schedule:  Comply with requirements in Division 1 Section "Construction Progress Documentation."

Application for Payment:  Comply with requirements in Division 1 Section "Payment Procedures."

Schedule of Values:  Comply with requirements in Division 1 Section "Payment Procedures."

Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design.  Include the following information in tabular form:

Name, address, and telephone number of entity performing subcontract or supplying products.

Number and title of related Specification Section(s) covered by subcontract.

Drawing number and detail references, as appropriate, covered by subcontract.

14.2 INFORMATIONAL SUBMITTALS

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

Retain first subparagraph below as default requirement or requirement if number of copies is same for all types of submittals.  Additional copies may be required for projects with a construction manager.  Delete if specific quantity requirements are included with individual submittal requirements elsewhere in this Article.

Number of Copies:  Submit three copies of each submittal, unless otherwise indicated.  Contracting Officer will not return copies.

Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documents on behalf of that entity.

Test and Inspection Reports:  Comply with requirements in Division 1 Section "Quality Requirements."

Delete first paragraph below for projects with a construction manager.

Contractor's Construction Schedule: Comply with requirements in Task Order Contract.

Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of Contracting Officers and Governments, and other information specified.

Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements.

Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements and, where required, is authorized for this specific Project.

Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements.  Include evidence of manufacturing experience where required.

Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements.

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

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

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

Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements.

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

Coordinate individual Specification Sections with paragraph below by including specific model code organization in that Section.  If all are same, insert name below.

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

Name of evaluation organization.

Date of evaluation.

Time period when report is in effect.

Product and manufacturers' names.

Description of product.

Test procedures and results.

Limitations of use.

Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment. 

PART 15 -  EXECUTION

15.1 CONTRACTOR'S REVIEW

Review each submittal and check for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting.

Approval Stamp: Stamp each submittal with a uniform approval stamp.

END OF SECTION 01330

SECTION 01400 - QUALITY REQUIREMENTS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 16 -  GENERAL

16.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

16.2 SUMMARY

This Section includes administrative and procedural requirements for quality assurance and quality control.

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.

Retain subparagraphs below to clarify applicability of provisions in this Section.  Revise to suit Project.  Coordinate revisions with the General Conditions and other Division 1 Sections.

Specific quality-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.

Specified tests, inspections, and related actions do not limit Contractor's quality-control procedures that facilitate compliance with the Contract Document requirements.

Related Sections include the following:

Retain first subparagraph below if Project requires schedule of tests and inspections.

Division 1 Section "Construction Progress Documentation" for developing a schedule of required tests and inspections.

Division 1 Section "Cutting and Patching" for repair and restoration of construction disturbed by testing and inspecting activities.

Divisions 2 through 16 Sections for specific test and inspection requirements.

16.3 DEFINITIONS

Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and ensure that proposed construction complies with requirements.

Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that completed construction complies with requirements.

Delete paragraph below if Project does not require mockups.

Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.

16.4 DELEGATED DESIGN

This Article directly relates to AIA Document A201 requirement for Contractor to provide professional services where indicated by the Contract Documents.  AIA Document A201 refers to design professional, but no definition is included.  Delete if authorities having jurisdiction do not allow Contractor to perform these services.  See Evaluations.

Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and design criteria indicated.

If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Contracting Officer.

Insert an article on special compliance with a governing code only if necessary.  Such provisions belong in the Supplementary Conditions.

16.5 SUBMITTALS

Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recognized authority.

Retain paragraph below with "Delegated Design" Article.

Retain paragraph and subparagraphs below if retained in "Quality Control" Article.

Schedule of Tests and Inspections:  Prepare in tabular form and include the following:

Revise list below to suit Project.

Specification Section number and title.

Description of test and inspection.

Identification of applicable standards.

Identification of test and inspection methods.

Number of tests and inspections required.

Time schedule or time span for tests and inspections.

Entity responsible for performing tests and inspections.

Requirements for obtaining samples.

Unique characteristics of each quality-control service.

Revise paragraph and subparagraphs below to suit Project.  In the case of multiple contracts, consider assigning responsibility for coordination of submittals to one contract.  See Evaluations.

Reports:  Prepare and submit certified written reports that include the following:

Revise list below to suit Project.

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

Ambient conditions at time of sample taking and testing and inspecting.

Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.

Name and signature of laboratory inspector.

Recommendations on retesting and reinspecting.

Retain general requirements below.  Specific submittals may be specified in other Sections.

16.6 QUALITY ASSURANCE

Fabricator Qualifications:  A firm experienced in producing products 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 units.

Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent to those indicated for this Project.

If more detailed requirements are needed, add this information to specific individual Sections.  Examples include Installer employing workers trained and approved by manufacturer, Installer being acceptable to manufacturer, and Installer being an authorized representative of manufacturer for both installation and maintenance.

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 in-service performance.

If other design professionals are indicated in Specification Sections, insert qualifications here.

Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of the system, assembly, or product that are similar to those indicated for this Project in material, design, and extent.

Retain paragraph and subparagraph below if other Specification Sections assign certain items of work to preselected contractors (specialists).  Revise to suit Project.  See Evaluations about naming parties other than Owner and Contractor in Specifications.

Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and shall be engaged for the activities indicated.

Requirement for specialists shall not supersede building codes and similar regulations governing the Work, nor interfere with local trade-union jurisdictional settlements and similar conventions.

Retain paragraph below.  Specify exceptions, such as ASTM laboratory prequalification standards, in individual Sections.

Testing Agency Qualifications:  An agency with the experience and capability to conduct testing and inspecting indicated, as documented by ASTM E 548, and that specializes in types of tests and inspections to be performed.

Delete paragraph and subparagraphs below if no preconstruction testing is required.  Indicate in individual Sections whether Owner or Contractor engages testing agency.

Testing Agency Responsibilities:  Submit a certified written report of each test, inspection, and similar quality-assurance service to Contracting Officer with copy to Contractor.  Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from the Contract Documents.

Delete paragraph and subparagraphs below if not required.  If retaining, indicate location, size, and other details of specific mockups on Drawings or in individual Specification Sections.  Revise wording if only one mockup is required.

16.7 QUALITY CONTROL

Retain paragraph and subparagraphs below if some Sections designate Owner as responsible for tests and inspections.

Retain paragraph and subparagraphs below for projects where Contractor is responsible for providing quality-control services.  See Evaluations.

Contractor Responsibilities:  Unless otherwise indicated, provide quality-control services specified and required by authorities having jurisdiction.

Retain subparagraph below if some Sections require an independent testing agency to perform certain tests and inspections.

Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.

Retain subparagraph below to assure validity of agencies' reports.

Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.

Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.

Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.

Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

Model codes require both periodic and continuous special inspections for certain types of construction and require Owner or design professional to engage testing agency.

Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing.

Retain paragraph below (which is not covered in the General Conditions) and insert special Project requirements.  Additional requirements might include Architect's or Construction Manager's right to require use of a different laboratory for retesting and reinspecting.

Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that revised or replaced Work that failed to comply with requirements established by the Contract Documents.

Retain paragraph and subparagraphs below if Contractor engages testing agency.

Testing Agency Responsibilities:  Cooperate with Contracting Officer and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.

Notify Contracting Officer and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.

Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.

Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.

Do not release, revoke, alter, or increase requirements of the Contract Documents or approve or accept any portion of the Work.

Do not perform any duties of Contractor.

Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assignment of personnel.  Provide the following:

Access to the Work.

Incidental labor and facilities necessary to facilitate tests and inspections.

Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.

Facilities for storage and field-curing of test samples.

Delete first subparagraph below if not required or common practice in Project vicinity.

Delivery of samples to testing agencies.

Preliminary design mix proposed for use for material mixes that require control by testing agency.

Security and protection for samples and for testing and inspecting equipment at Project site.

Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and quality-control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.

Schedule times for tests, inspections, obtaining samples, and similar activities.

Retain paragraph and subparagraph below if quality-control services by testing agencies are extensive and job progress might be hindered if services are not carefully managed.  Revise 30-day period below to suit Project.  Consider requiring submittal concurrently with Contractor's Construction Schedule.  Schedule below is not the statement of special tests and inspections required by some model codes and jurisdictions as a condition for obtaining a building permit.  See Evaluations.

Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-control services required by the Contract Documents.  Submit schedule within 30 days after contract award.

Distribution:  Submit schedule to Contracting Officer and each party involved in performance of portions of the Work where tests and inspections are required.

PART 17 -  PRODUCTS (Not Used)

PART 18 -  EXECUTION

18.1 REPAIR AND PROTECTION

General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.

Provide materials and comply with installation requirements specified in other Sections of these Specifications.  Restore patched areas and extend restoration into adjoining areas in a manner that eliminates evidence of patching.

Retain subparagraph above or below.  Above is for simple projects that do not include a "Cutting and Patching" Section and relies on patching and repair materials being the same as for new construction.

Comply with the Contract Document requirements for Division 1 Section "Cutting and Patching."

Protect construction exposed by or for quality-control service activities.

Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.

END OF SECTION 01400

SECTION 01420 - REFERENCES

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

PART 19 -  GENERAL

19.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

19.2 DEFINITIONS

Terms defined below are not defined in the General Conditions.  See Evaluations for discussion on whether definitions are necessary and whether they should be included here or in the Supplementary Conditions.

Delete this Article or selected paragraphs in Article if definitions below are included in Project Manual or are not required.

General:  Contract definitions are included in the Contract.

When using terms such as those in first two paragraphs below, do not extend Architect's responsibility into Contractor's area of means, methods, and techniques of construction.  See Evaluations.

"Regulations":  The term "regulations" includes laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, as well as rules, conventions, and agreements within the construction industry that control performance of the Work.

Avoid modifying three paragraphs below because of widespread acceptance and understanding of these terms as defined.

"Furnish":  The term "furnish" means to supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and similar operations.

"Install":  The term "install" describes operations at Project site including unloading, temporarily storing, unpacking, assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and similar operations.

"Provide":  The term "provide" means to furnish and install, complete and ready for the intended use.

Retain paragraph below if "Quality Assurance" articles in other Sections include paragraphs specifying Installer qualifications.  Delete if use of the term is prohibited.  See Evaluations.

"Installer":  An installer is the Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, and similar operations.

Revise the number of projects in paragraph below to suit office policy and Owner's requirements.  Delete if experience requirements are included in individual Specification Sections or are prohibited by law.

The term "experienced," when used with an entity, means having successfully completed a minimum of five previous projects similar in size and scope to this Project; being familiar with special requirements indicated; and having complied with requirements of authorities having jurisdiction.

Generally retain subparagraph below; it is helpful in avoiding unreasonable claims.

Using a term such as "carpentry" does not imply that certain construction activities must be performed by accredited or unionized individuals of a corresponding generic name, such as "carpenter."  It also does not imply that requirements specified apply exclusively to tradespeople of the corresponding generic name.

Generally retain below; revise to suit Project.  See Evaluations.

"Project site" is the space available for performing construction activities.  The extent of Project site is shown on Drawings and may or may not be identical with the description of the land on which Project is to be built.

19.3 INDUSTRY STANDARDS

Applicability of Standards:  Unless the Contract Documents include more stringent requirements, applicable construction industry standards have the same force and effect as if bound or copied directly into the Contract Documents to the extent referenced.  Such standards are made a part of the Contract Documents by reference.

Retain paragraph below unless Specifications are edited to insert dates (which is not recommended).  Unreferenced standards are not applicable.  Revise effective date of the standard established below, to suit Project.

Publication Dates:  Comply with standards in effect as of date of the Contract Documents, unless otherwise indicated.

Paragraph and subparagraph below may resolve problems that sometimes arise when using reference standards.

Conflicting Requirements:  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 requirements that are different, but apparently equal, to Contracting Officer for a decision before proceeding.

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 minimum within reasonable limits.  To comply with these requirements, indicated numeric values are minimum or maximum, as appropriate, for the context of requirements.  Refer uncertainties to Contracting Officer for a decision before proceeding.

Delete first paragraph and subparagraph below on projects where copies of standards are not needed.  A requirement to retain many standards on a project site could become expensive.  See Evaluations.

Copies of Standards:  Each entity engaged in construction on Project must be familiar with industry standards applicable to its construction activity.  Copies of applicable standards are not bound with the Contract Documents.

Where copies of standards are needed to perform a required construction activity, obtain copies directly from publication source and make them available on request.

Abbreviations and Acronyms for Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities indicated in Gale Research's "Encyclopedia of Associations" or in Columbia Books' "National Trade & Professional Associations of the U.S."

Delete paragraph above or below.  If deleting below, also delete list of abbreviations and acronyms for industry organizations that follows it.  The Section Text in MASTERSPEC Sections is prepared assuming list is retained.

Abbreviations and Acronyms for 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.  Names, telephone numbers, and Web site addresses are subject to change and are believed to be accurate and up-to-date as of the date of the Contract Documents.

Delete entries below if not referenced in Specifications.  List has been checked against information obtained from the Internet and by direct telephone contact; it only includes those organizations referenced in the Section Text in MASTERSPEC Sections.  Insert abbreviations, acronyms, and names used in Specifications or added to the office master.

AA
Aluminum Association, Inc. (The)
(202) 862-5100


www.aluminum.org






AAADM
American Association of Automatic Door Manufacturers
(216) 241-7333


www.taol.com/aaadm






AABC
Associated Air Balance Council
(202) 737-0202


www.aabchq.com






AAMA
American Contracting Officerural Manufacturers Association
(847) 303-5664


www.aamanet.org






AAN
American Association of Nurserymen



(See ANLA)






AASHTO
American Association of State Highway and
(202) 624-5800


Transportation Officials



www.aashto.org






AATCC
American Association of Textile Chemists and Colorists
(919) 549-8141


(The)



www.aatcc.org






ABMA
American Bearing Manufacturers Association
(202) 429-5155


www.abma-dc.org






ACI
American Concrete Institute/ACI International
(248) 848-3700


www.aci-int.org






ACPA
American Concrete Pipe Association
(972) 506-7216


www.concrete-pipe.org






ADC
Air Diffusion Council
(312) 201-0101





AEIC
Association of Edison Illuminating Companies, Inc. (The)
(205) 257-2530


www.aeic.org






AFPA
American Forest & Paper Association



(See AF&PA)






AF&PA
American Forest & Paper Association
(800) 878-8878


www.afandpa.org
(202) 463-2700





AGA
American Gas Association
(202) 824-7000


www.aga.org






AHA
American Hardboard Association
(847) 934-8800


www.ahardbd.org






AHAM
Association of Home Appliance Manufacturers
(202) 872-5955


www.aham.org






AI
Asphalt Institute
(606) 288-4960


www.asphaltinstitute.org






AIA
American Institute of Contracting Officers (The)
(202) 626-7300


www.aiaonline.org






AISC
American Institute of Steel Construction, Inc.
(800) 644-2400


www.aisc.org
(312) 670-2400





AISI
American Iron and Steel Institute
(202) 452-7100


www.steel.org






AITC
American Institute of Timber Construction
(303) 792-9559





ALA
American Laminators Association



(See LMA)






ALCA
Associated Landscape Contractors of America
(800) 395-2522


www.alca.org
(703) 736-9666





ALSC
American Lumber Standard Committee
(301) 972-1700





AMCA
Air Movement and Control Association International, Inc.
(847) 394-0150


www.amca.org






ANLA
American Nursery & Landscape Association
(202) 789-2900


(Formerly:  AAN - American Association of Nurserymen)



www.anla.org






ANSI
American National Standards Institute
(212) 642-4900


www.ansi.org






AOSA
Association of Official Seed Analysts
(402) 476-3852


www.zianet.com/AOSA






APA
APA-The Engineered Wood Association
(253) 565-6600


www.apawood.org






APA
Contracting Officerural Precast Association
(941) 454-6989


www.archprecast.org






API
American Petroleum Institute
(202) 682-8000


www.api.org






ARI
Air-Conditioning & Refrigeration Institute
(703) 524-8800


www.ari.org






ASCA
Contracting Officerural Spray Coaters Association
(856) 848-6120


www.ascassoc.com






ASCE
American Society of Civil Engineers
(800) 548-2723


www.asce.org
(703) 295-6300





ASHRAE
American Society of Heating, Refrigerating and
(800) 527-4723


Air-Conditioning Engineers



www.ashrae.org
(404) 636-8400





ASME
ASME International
(800) 843-2763


(The American Society of Mechanical Engineers



International)



www.asme.org






ASSE
American Society of Sanitary Engineering
(440) 835-3040


www.asse-plumbing.org






ASTM
American Society for Testing and Materials
(610) 832-9585


www.astm.org






AWCI
AWCI International
(703) 534-8300


(Association of the Wall and Ceiling Industries



International)







www.awci.org






AWCMA
American Window Covering Manufacturers Association



(See WCMA)






AWI
Contracting Officerural Woodwork Institute
(800) 449-8811


www.awinet.org
(703) 733-0600





AWPA
American Wood-Preservers' Association
(817) 326-6300


www.awpa.com






AWS
American Welding Society
(800) 443-9353


www.aws.org
(305) 443-9353





AWWA
American Water Works Association
(800) 926-7337


www.awwa.org
(303) 794-7711





BHMA
Builders Hardware Manufacturers Association
(212) 661-4261


www.buildershardware.com






BIA
Brick Industry Association (The)
(703) 620-0010


www.bia.org






BIFMA
BIFMA International
(616) 285-3963


(Business and Institutional Furniture Manufacturer's



Association International)



www.bifma.com






CCC
Carpet Cushion Council
(203) 637-1312


www.carpetcushion.org






CCFSS
Center for Cold-Formed Steel Structures
(573) 341-4471


www.umr.edu/~ccfss






CDA
Copper Development Association Inc.
(800) 232-3282


www.copper.org
(212) 251-7200





CEA
Canadian Electricity Association (The)
(613) 230-9263


www.canelect.ca






CFFA
Chemical Fabrics & Film Association, Inc.
(216) 241-7333


www.taol.com/cffa






CGA
Compressed Gas Association
(703) 412-0900


www.cganet.com






CGSB
Canadian General Standards Board
(819) 956-0425


www.pwgsc.gc.ca/cgsb






CIMA
Cellulose Insulation Manufacturers Association
(888) 881-2462


www.cellulose.org
(937) 222-2462





CISCA
Ceilings & Interior Systems Construction Association
(630) 584-1919


www.cisca.org






CISPI
Cast Iron Soil Pipe Institute
(423) 892-0137


www.cispi.org






CLFMI
Chain Link Fence Manufacturers Institute
(301) 596-2584


www.chainlinkinfo.com (under construction)






CPA
Composite Panel Association
(301) 670-0604


(Formerly:  National Particleboard Association)



www.pbmdf.com






CPPA
Corrugated Polyethylene Pipe Association
(800) 510-2772


Division of Plastics Pipe Institute
(419) 241-2221


www.cppa-info.org






CRI
Carpet and Rug Institute (The)
(800) 882-8846


www.carpet-rug.com
(706) 278-3176





CRSI
Concrete Reinforcing Steel Institute
(847) 517-1200


www.crsi.org






CSA
CSA International
(216) 524-4990


(Formerly:  IAS - International Approval Services)



Division of Canadian Standards Association



www.iasapprovals.org






CSI
Construction Specifications Institute (The)
(800) 689-2900


www.csinet.org
(703) 684-0300





CSSB
Cedar Shake & Shingle Bureau
(604) 462-8961


www.cedarbureau.org






CTI
Cooling Tower Institute
(281) 583-4087


www.cti.org






DHI
Door and Hardware Institute
(703) 222-2010


www.dhi.org






EIA/TIA
Electronic Industries Alliance/Telecommunications Industry
(703) 907-7500


Association



www.eia.org






EIMA
EIFS Industry Members Association
(800) 294-3462


www.eifsfacts.com
(770) 968-7945





EJMA
Expansion Joint Manufacturers Association, Inc.
(914) 332-0040


www.ejma.org






FCI
Fluid Controls Institute
(216) 241-7333


www.fluidcontrolsinstitute.org






FGMA
Flat Glass Marketing Association



(See GANA)






FM
Factory Mutual System



(See FMG)






FMG
FM Global
(401) 275-3000


(Formerly:  FM - Factory Mutual System)



www.fmglobal.com






GA
Gypsum Association
(202) 289-5440


www.gypsum.org






GANA
Glass Association of North America
(785) 271-0208


(Formerly:  FGMA - Flat Glass Marketing Association)



www.glasswebsite.com/gana






GRI
Geosynthetic Research Institute
(610) 522-8440


www.drexel.edu/gri






GTA
Glass Tempering Division of Glass Association of North



America



(See GANA)






HI
Hydraulic Institute
(888) 786-7744



(973) 267-9700





HI
Hydronics Institute
(908) 464-8200


Division of Gas Appliance Manufacturers Association



www.gamanet.org






HMMA
Hollow Metal Manufacturers Association



Division of National Association of Contracting Officerural Metal



Manufacturers



(See NAAMM)






HPVA
Hardwood Plywood & Veneer Association
(703) 435-2900


www.hpva.org






HPW
H. P. White Laboratory, Inc.
(410) 838-6550





IAS
International Approval Services



(See CSA International)






ICEA
Insulated Cable Engineers Association, Inc.
(508) 394-4424


www.icea.net






ICRI
International Concrete Repair Institute
(703) 450-0116


www.icri.org






IEC
International Electrotechnical Commission
41 22 919 02 11


www.iec.ch






IEEE
Institute of Electrical and Electronics Engineers, Inc. (The)
(212) 419-7900


www.ieee.org






IESNA
Illuminating Engineering Society of North America (The)
(212) 248-5000


www.iesna.org






IGCC
Insulating Glass Certification Council
(315) 938-7444


www.igcc.org






ILI
Indiana Limestone Institute of America, Inc.
(812) 275-4426


www.iliai.com






IRI
HSB Industrial Risk Insurers
(800) 520-7300


www.industrialrisk.com
(860) 520-7300





ITS
Intertek Testing Services
(800) 345-3851


www.itsglobal.com
(607) 753-6711





IWS
Insect Screening Weavers Association



(Now defunct)






KCMA
Kitchen Cabinet Manufacturers Association
(703) 264-1690


www.kcma.org






LGSI
Light Gage Structural Institute
(972) 625-4560


www.loseke.com






LMA
Laminating Materials Association
(201) 664-2700


(Formerly:  ALA - American Laminators Association)



www.lma.org






LPI
Lightning Protection Institute
(800) 488-6864


www.lightning.org
(847) 577-7200





LSGA
Laminated Safety Glass Association



(See GANA)






MBMA
Metal Building Manufacturers Association
(216) 241-7333


www.mbma.com






MFMA
Maple Flooring Manufacturers Association
(847) 480-9138


www.maplefloor.org






MFMA
Metal Framing Manufacturers Association
(312) 644-6610





MHIA
Material Handling Industry of America
(800) 345-1815


www.mhia.org
(704) 676-1190





MIA
Marble Institute of America
(614) 228-6194


www.marble-institute.com






ML/SFA
Metal Lath/Steel Framing Association



(See SSMA)






MSS
Manufacturers Standardization Society of The Valve and
(703) 281-6613


Fittings Industry, Inc.



www.mss-hq.com






NAAMM
National Association of Contracting Officerural Metal Manufacturers
(312) 332-0405


www.naamm.org






NAAMM
North American Association of Mirror Manufacturers



(See GANA)






NACE
NACE International
(281) 228-6200


(National Association of Corrosion Engineers International)



www.nace.org






NAIMA
North American Insulation Manufacturers Association
(703) 684-0084


(The)







www.naima.org






NAMI
National Accreditation and Management Institute, Inc.
(304) 258-5100





NAPM
National Association of Photographic Manufacturers



(See PIMA)






NBGQA
National Building Granite Quarries Association, Inc.
(800) 557-2848


www.nbgqa.com






NCMA
National Concrete Masonry Association
(703) 713-1900


www.ncma.org






NCPI
National Clay Pipe Institute
(414) 248-9094


www.ncpi.org






NCTA
National Cable Television Association
(202) 775-3669


www.ncta.com






NEBB
National Environmental Balancing Bureau
(301) 977-3698


www.nebb.org






NECA
National Electrical Contractors Association
(301) 657-3110


www.necanet.org






NeLMA
Northeastern Lumber Manufacturers' Association
(207) 829-6901


www.nelma.org






NEMA
National Electrical Manufacturers Association
(703) 841-3200


www.nema.org






NETA
InterNational Electrical Testing Association
(303) 697-8441


www.electricnet.com/neta






NFPA
National Fire Protection Association
(800) 344-3555


www.nfpa.org
(617) 770-3000





NFRC
National Fenestration Rating Council
(301) 589-6372


www.nfrc.org






NGA
National Glass Association
(703) 442-4890


www.glass.org






NHLA
National Hardwood Lumber Association
(901) 377-1818


www.natlhardwood.org






NLGA
National Lumber Grades Authority
(604) 524-2393


www.nlga.org






NOFMA
National Oak Flooring Manufacturers Association
(901) 526-5016


www.nofma.org






NPA
National Particleboard Association



(See CPA)






NRCA
National Roofing Contractors Association
(800) 323-9545


www.nrca.net
(847) 299-9070





NRMCA
National Ready Mixed Concrete Association
(301) 587-1400


www.nrmca.org






NSA
National Stone Association
(800) 342-1415


www.aggregates.org
(202) 342-1100





NSF
NSF International
(800) 673-6275


(National Sanitation Foundation International)
(734) 769-8010


www.nsf.org






NTMA
National Terrazzo & Mosaic Association (The)
(800) 323-9736


www.ntma.com
(703) 779-1022





NWWDA
National Wood Window and Door Association



(See WDMA)






PCI
Precast/Prestressed Concrete Institute
(312) 786-0300


www.pci.org






PDCA
Painting and Decorating Contractors of America
(800) 332-7322


www.pdca.com
(703) 359-0826





PDI
Plumbing & Drainage Institute
(800) 589-8956


www.pdionline.org
(508) 230-3516





PGI
PVC Geomembrane Institute/Technology Program
(217) 333-3929


University of Illinois-Urbana Champaign



//pgi-tp.ce.uiuc.edu






PIMA
Photographic & Imaging Manufacturers Association
(914) 698-7603


(Formerly:  NAPM - National Association of Photographic Manufacturers)



www.pima.net






RCSC
Research Council on Structural Connections



c/o AISC



www.boltcouncil.org






RFCI
Resilient Floor Covering Institute
(Contact by mail only)





RIS
Redwood Inspection Service
(888) 225-7339


Division of the California Redwood Association
(415) 382-0662


www.calredwood.org






RMA
Rubber Manufacturers Association
(800) 220-7620


www.rma.org
(202) 682-4800





SAE
SAE International
(724) 776-4841


www.sae.org
(724) 776-4960 (publications)





SDI
Steel Deck Institute
(847) 462-1930


www.sdi.org






SDI
Steel Door Institute
(440) 899-0010


www.steeldoor.org






SEFA
Scientific Equipment and Furniture Association
(843) 689-6878


www.sefalabfurn.com






SGCC
Safety Glazing Certification Council
(315) 938-7444


www.sgcc.org






SIGMA
Sealed Insulating Glass Manufacturers Association
(312) 644-6610


www.sigmaonline.org/sigma






SJI
Steel Joist Institute
(843) 626-1995


www.steeljoist.org






SMA
Screen Manufacturers Association
(561) 533-0991





SMACNA
Sheet Metal and Air Conditioning Contractors' National Association
(703) 803-2980


www.smacna.org






SPI
The Society of the Plastics Industry, Inc.
(202) 974-5200


www.plasticsindustry.org






SPIB
Southern Pine Inspection Bureau (The)
(850) 434-2611


www.spib.org






SPI/SPFD
The Society of the Plastics Industry, Inc.



Spray Polyurethane Foam Division



(See SPI)






SPRI
SPRI
(781) 444-0242


(Single Ply Roofing Institute)



www.spri.org






SSINA
Specialty Steel Industry of North America
(800) 982-0355


www.ssina.com
(202) 342-8630





SSMA
Steel Stud Manufacturers Association
(312) 456-5590


(Formerly:  ML/SFA - Metal Lath/Steel Framing Association)



www.ssma.com






SSPC
SSPC:  The Society for Protective Coatings
(800) 837-8303


www.sspc.org
(412) 281-2331





STI
Steel Tank Institute
(847) 438-8265


www.steeltank.com






SWI
Steel Window Institute
(216) 241-7333


www.steelwindows.com






SWRI
Sealant, Waterproofing & Restoration Institute
(816) 472-7974


www.swrionline.org






TCA
Tile Council of America, Inc.
(864) 646-8453


www.tileusa.com






TPI
Truss Plate Institute
(608) 833-5900





TPI
Turfgrass Producers International
(800) 405-8873


www.turfgrasssod.org
(847) 705-9898





UFAC
Upholstered Furniture Action Council
(336) 885-5065


www.ufac.org






UL
Underwriters Laboratories Inc.
(800) 704-4050


www.ul.com
(847) 272-8800





UNI
Uni-Bell PVC Pipe Association
(972) 243-3902


//members.aol.com/unibell






USG
United States Gypsum Company
(800) 874-4968


A Subsidiary of USG Corporation
(312) 606-4000


www.usg.com






USITT
United States Institute for Theatre Technology, Inc.
(800) 938-7488


www.culturenet.ca/usitt
(315) 463-6463





USP
U.S. Pharmacopeia
(800) 822-8772


www.usp.org
(301) 881-0666





WASTEC
Waste Equipment Technology Association
(800) 424-2869


www.wastec.org
(202) 244-4700





WCLIB
West Coast Lumber Inspection Bureau
(800) 283-1486


www.wclib.org
(503) 639-0651





WCMA
Window Covering Manufacturers Association
(212) 661-4261


(Formerly:  AWCMA - American Window Covering Manufacturers Association)



www.windowcoverings.org






WDMA
Window & Door Manufacturers Association
(800) 223-2301


(Formerly:  NWWDA - National Wood Window and Door Association)
(847) 299-5200


www.wdma.com






WIC
Woodwork Institute of California
(916) 372-9943


www.wicnet.org






WMMPA
Wood Moulding & Millwork Producers Association
(800) 550-7889


www.wmmpa.com
(530) 661-9591





WWPA
Western Wood Products Association
(503) 224-3930


www.wwpa.org


Delete list of code agencies below if not required.  The Section Text in MASTERSPEC Sections is prepared assuming list is retained.

Abbreviations and Acronyms for Code Agencies:  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.  Names, telephone numbers, and Web site addresses are subject to change and are believed to be accurate and up-to-date as of the date of the Contract Documents.

Delete entries below if not referenced in Specifications.  List has been checked against information obtained from the Internet and by direct telephone contact; it only includes those agencies referenced in the Section Text in MASTERSPEC Sections.  Insert abbreviations, acronyms, and names used in Specifications or added to the office master.

BOCA
BOCA International, Inc.
(708) 799-2300


www.bocai.org






CABO
Council of American Building Officials



(See ICC)






IAPMO
International Association of Plumbing and Mechanical Officials (The)
(909) 595-8449


www.iapmo.org






ICBO
International Conference of Building Officials
(800) 284-4406


www.icbo.org
(562) 699-0541





ICC
International Code Council
(703) 931-4533


(Formerly:  CABO - Council of American Building Officials)



www.intlcode.org






SBCCI
Southern Building Code Congress International, Inc.
(205) 591-1853


www.sbcci.org


Delete list of Federal agencies below if not required.  The Section Text in MASTERSPEC Sections is prepared assuming list is retained.

Abbreviations and Acronyms for Federal Government Agencies:  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.  Names, telephone numbers, and Web site addresses are subject to change and are believed to be accurate and up-to-date as of the date of the Contract Documents.

Delete entries below if not referenced in Specifications.  List has been checked against Congressional Quarterly's "Washington Information Directory 1998-1999" and information obtained from the Internet and by direct telephone contact; it only includes those agencies referenced in the Section Text in MASTERSPEC Sections.  Insert abbreviations, acronyms, and names used in Specifications or added to the office master.

CE
Army Corps of Engineers
(601) 634-2355


CRD Standards






CFR
Code of Federal Regulations
(202) 512-1800


www.access.gpo.gov/nara/cfr






CPSC
Consumer Product Safety Commission
(800) 638-2772


www.cpsc.gov
(301) 504-0990





DOC
Department of Commerce
(202) 482-2000


www.doc.gov






DOD
Department of Defense
(215) 697-6257


DOD Specifications and Standards



//astimage.daps.dla.mil/online






EPA
Environmental Protection Agency
(202) 260-2090


www.epa.gov






FAA
Federal Aviation Administration
(202) 366-4000


Department of Transportation



www.faa.gov






FCC
Federal Communications Commission
(202) 418-0190


www.fcc.gov






FDA
Food and Drug Administration
(888) 463-6332


www.fda.gov






FED-STD
Federal Standard



(See FS)






FS
Federal Specification



(Available from DOD, GSA, and NIBS)






FTMS
Federal Test Method Standard



(See FS)






GSA
General Services Administration
(202) 708-5082


www.gsa.gov
(202) 619-8925



(Federal



Specifications)





HUD
Department of Housing and Urban Development
(202) 401-0388


www.hud.gov






LBL
Lawrence Berkeley Laboratory



(See LBNL)






LBNL
Lawrence Berkeley National Laboratory
(510) 486-5605


www.lbl.gov






MILSPEC
Military Specification and Standards



(See DOD)






NCHRP
National Cooperative Highway Research Program



(See TRB)






NIST
National Institute of Standards and Technology
(301) 975-2000


www.nist.gov






OSHA
Occupational Safety & Health Administration
(202) 219-5000


(See CFR 29)



www.osha.gov






RUS
Rural Utilities Service
(202) 720-9540


(See USDA)






TRB
Transportation Research Board
(202) 334-2933


www.nas.edu/trb






USDA
Department of Agriculture
(202) 720-8732


www.usda.gov






USPS
Postal Service
(202) 268-2000


www.usps.gov


Delete list of state agencies below if not required.  The Section Text in MASTERSPEC Sections is prepared assuming list is retained.

PART 20 -  PRODUCTS (Not Used)

PART 21 -  EXECUTION (Not Used)

END OF SECTION 01420

SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 22 -  GENERAL

22.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

22.2 SUMMARY

This Section includes requirements for temporary facilities and controls, including temporary utilities, support facilities, and security and protection facilities.

Temporary utilities include, but are not limited to, the following:

Adjust list below to suit Project.

Sewers and drainage.

Water service and distribution.

Sanitary facilities, including toilets, wash facilities, and drinking-water facilities.

Heating and cooling facilities.

Ventilation.

Electric power service.

Lighting.

Telephone service.

Support facilities include, but are not limited to, the following:

Adjust list below to suit Project.

Temporary roads and paving.

Dewatering facilities and drains.

Project identification and temporary signs.

Waste disposal facilities.

Field offices.

Storage and fabrication sheds.

Lifts and hoists.

Construction aids and miscellaneous services and facilities.

Security and protection facilities include, but are not limited to, the following:

Adjust list below to suit Project.

Environmental protection.

Stormwater control.

Tree and plant protection.

Security enclosure and lockup.

Barricades, warning signs, and lights.

Fire protection.

Related Sections include the following:

List below only products, construction, and equipment that the reader might expect to find in this Section but are specified elsewhere.

Division 1 Section "Submittal Procedures" for procedures for submitting copies of implementation and termination schedule and utility reports.

Division 1 Section "Execution Requirements" for progress cleaning requirements.

Division 2 Section "Hot-Mix Asphalt Paving" for construction and maintenance of asphalt paving for temporary roads and paved areas.

22.3 DEFINITIONS

Permanent Enclosure:  As determined by Contracting Officer, permanent or temporary roofing is complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or   temporary closures.

Insert requirements for submitting installation Drawings of critical temporary utilities if required.

22.4 QUALITY ASSURANCE

If Owner has made environmental-impact commitments, attach copies or indicate where they may be examined.

Standards:  Comply with ANSI A10.6, NECA's "Temporary Electrical Facilities," and NFPA 241.

First subparagraph below may avoid unnecessary use of high-cost labor.

Trade Jurisdictions:  Assigned responsibilities for installation and operation of temporary utilities are not intended to interfere with trade regulations and union jurisdictions.

Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.

Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

22.5 PROJECT CONDITIONS

Revise paragraph and subparagraph below to minimize temporary use of permanent utilities, or insert exceptions to provisions.  Discourage attempts to delay activation of standpipes and sprinklers.

Temporary Utilities:  At earliest feasible time, when acceptable to Government, change over from use of temporary service to use of permanent service.

Retain subparagraph below to impose responsibility for maintenance and protection of permanent services and facilities used to provide temporary service and facility.

Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Government's acceptance, regardless of previously assigned responsibilities.

Conditions of Use:  The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:

Keep temporary services and facilities clean and neat.

PART 23 -  PRODUCTS

23.1 MATERIALS

General:  Provide new materials. Provide materials suitable for use intended.

Delete materials not required.  Add materials to suit Project.

Pavement:  Comply with Division 2 Section "Hot-Mix Asphalt Paving."
Delete paragraph below if mobile or prefabricated office units are specified.

Roofing:  Roofing is provided with the pre-cut building to be erected on site.

Retain paragraph below for job-built office units or if gypsum board temporary partitions for enclosure or dust control are specified.

Retain first paragraph below for insulated temporary enclosures and partitions.

Paint:  Comply with requirements in Division 9 Section "Painting."

Water:  Potable.

23.2 EQUIPMENT

Delete equipment below not required.  Add equipment to suit Project.

General:  Provide equipment suitable for use intended.

Revise paragraph and subparagraphs below to add stricter requirements when conditions warrant.  Retain all three options in paragraph below if type of construction is Contractor's option.

Delete paragraph below if fixtures connected to previously installed water and sewer service must be used.

Usually retain first subparagraph below.  Gasoline-burning and salamander-type heating units are usually prohibited.

Electrical Outlets:  Properly configured, NEMA-polarized outlets to prevent insertion of 110- to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset button, and pilot light.

Power Distribution System Circuits:  Where permitted and overhead and exposed for surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits may be nonmetallic sheathed cable.

PART 24 -  EXECUTION

24.1 INSTALLATION, GENERAL

Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required.

Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required.  Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

24.2 TEMPORARY UTILITY INSTALLATION

General:  Engage appropriate local utility company to install temporary service or connect to existing service.  Where utility company provides only part of the service, provide the remainder with matching, compatible materials and equipment.  Comply with utility company recommendations.

Arrange with utility company, Government, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.

Provide adequate capacity at each stage of construction.  Before temporary utility is available, provide trucked-in services.

Add provisions for work not in the Contract but served by temporary facilities if required.

Retain paragraph above or below.  Delete below if facilities are not available or use is not permitted even if available.

Water Service:  Use of Government's existing water service facilities will be permitted, as long as facilities are cleaned and maintained in a condition acceptable to Government.  At Completion, restore these facilities to condition existing before initial use.

Retain subparagraphs below to suit Project, with either "Water Service" Paragraph above.  See Evaluations.

Paragraph and subparagraphs below provide for normal disposal of liquid wastes.

Sanitary Facilities:  

Retain one of three "Toilets" subparagraphs below.

Delete first subparagraph below if facilities are not available or their use is not permitted even if available.  Indicate location of Owner's existing toilets in Division 1 Section "Work Restrictions" or show on Drawings.

Toilets:  Use of Government's existing toilet facilities will not be permitted. Contractor must furnish temporary facilities.

Retain subparagraph below for large projects, particularly if showers are required.  See Evaluations.

Subparagraph below may be excessive for small- and medium-size projects.

Subparagraph below can be used for high-rise projects; however, it is expensive, and some modification might be required.  On a large project, a proliferation of portable toilets could result.

Paragraph below includes typical requirements.  Delete for climates where low winter temperatures are uncommon.

Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Select equipment from that specified that will not have a harmful effect on completed installations or elements being installed.

Retain subparagraph below if a minimum temperature in enclosed portions of building is required to forestall possibility of damage to completed construction.

Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment from that specified that will not have a harmful effect on completed installations or elements being installed.  Coordinate ventilation requirements to produce ambient condition required and minimize energy consumption.

Insert gas or other utility services if required for Project.

Revise paragraph and subparagraphs below to suit Project; include special power loads, such as continued operation of existing facility, while power changeover is being made.

Electric Power Service:  Provide weatherproof, grounded electric power service and distribution system of sufficient size, capacity, and power characteristics during construction period.  Include meters, transformers, overload-protected disconnecting means, automatic ground-fault interrupters, and main distribution switchgear.

Install electric power service underground, unless overhead service must be used.

Install power distribution wiring overhead and rise vertically where least exposed to damage.

Retain subparagraph below if Owner is unwilling to permit use of building's existing electric service.

Connect temporary service to Government's existing power source, as directed by Contracting Officer’s Representative.

Retain paragraph and subparagraphs above or paragraph below.  Delete below if facilities are not available or their use is not permitted even if available.

Electric Power Service:  Use of Government's existing electric power service will be permitted, as long as equipment is maintained in a condition acceptable to Government.

Electric Distribution:  Provide receptacle outlets adequate for connection of power tools and equipment.

Provide waterproof connectors to connect separate lengths of electrical power cords if single lengths will not reach areas where construction activities are in progress.  Do not exceed safe length-voltage ratio.

Generally delete subparagraph below because Contractor, not Architect, is responsible for safety.  Retain only if Owner requires additional protection.

Provide warning signs at power outlets other than 110 to 120 V.

Provide metal conduit enclosures or boxes for wiring devices.

Retain subparagraph below for large or complicated projects if there is a possibility that some construction areas might be without adequate power.

Provide 4-gang outlets, spaced so 100-foot (30-m) extension cord can reach each area for power hand tools and task lighting.  Provide a separate 125-V ac, 20-A circuit for each outlet.

Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations and traffic conditions.

Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.

Three subparagraphs below are examples only; revise to suit Project or delete if Contractor is to be responsible for adequacy of illumination.  See Evaluations.

Provide one 100-W incandescent lamp per 500 sq. ft. (45 sq. m), uniformly distributed, for general lighting, or equivalent illumination.

Revise paragraph and subparagraphs below to suit Project.

Telephone Service:  Provide temporary telephone service throughout construction period for common-use facilities used by all personnel engaged in construction activities.

At each telephone, post a list of important telephone numbers.

Revise list below to suit Project.  See Evaluations.

Police and fire departments.

Ambulance service.

Contractor's home office.

Contracting Officer's office.

Engineers' offices.

Government's office.

Principal subcontractors' field and home offices.

Retain four subparagraphs below if required to suit Project.  See Evaluations.

Provide a portable cellular telephone for superintendent's use in making and receiving telephone calls when away from field office.

24.3 SUPPORT FACILITIES INSTALLATION

General:  Comply with the following:

Locate field offices, storage sheds, sanitary facilities, and other temporary construction and support facilities for easy access.

Review first subparagraph below with Owner's insurance carrier.  Revise to suit Project.

Maintain support facilities until Completion.

Paragraph below contains only basic requirements.

Dewatering Facilities and Drains:  Comply with requirements in applicable Division 2 Sections for temporary drainage and dewatering facilities and operations not directly associated with construction activities included in individual Sections.  Where feasible, use same facilities.  Maintain Project site, excavations, and construction free of water.

Revise subparagraphs below to satisfy soil-conservation district requirements.  See Evaluations.

Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining property nor endanger permanent Work or temporary facilities.

Before connection and operation of permanent drainage piping system, provide temporary drainage where roofing or similar waterproof deck construction is completed.

Remove snow and ice as required to minimize accumulations.

Add references to approved disposal methods to paragraph below.  Cross-reference Sections that specify handling of special waste materials.  See Evaluations.

Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize and clearly label hazardous, dangerous, or unsanitary waste materials separately from other waste.  Comply with Division 1 Section "Execution Requirements" for progress cleaning requirements.

If required by authorities having jurisdiction, provide separate containers, clearly labeled, for each type of waste material to be deposited.

Retain subparagraph below for recycling waste materials.

Develop a waste management plan for Work performed on Project.  Indicate types of waste materials Project will produce and estimate quantities of each type.  Provide detailed information for on-site waste storage and separation of recyclable materials.  Provide information on destination of each type of waste material and means to be used to dispose of all waste materials. Delete two subparagraphs below if prefabricated or mobile units are permitted.  Review first subparagraph below with Owner's insurance carrier.  Revise to suit Project.

Expand paragraph below to suit Project.

Individual Project circumstances may require use of other construction aids and miscellaneous facilities, such as scaffolds, platforms, swing stages, ramps and bridges, incidental sheeting and shoring, and demolition waste chutes.  Add requirements to suit Project.  See Evaluations.

24.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other undesirable effects.  Avoid using tools and equipment that produce harmful noise.  Restrict use of noisemaking tools and equipment to hours that will minimize complaints from persons or firms near Project site.

Insert local code references for environmental protection.  Consider indicating hours when noisemaking activities are prohibited.

Stormwater Control:  Provide earthen embankments and similar barriers in and around excavations and subgrade construction, sufficient to prevent flooding by runoff of stormwater from heavy rains.

Retain paragraph above or below.

When fire-suppression sprinkler systems or other permanent fire-protection systems are used, insert specific requirements.

24.5 OPERATION, TERMINATION, AND REMOVAL

First paragraph below is important if allowances for metered use of temporary facilities have been established.

Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.

Maintenance:  Maintain facilities in good operating condition until removal.  Protect from damage caused by freezing temperatures and similar elements.

Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.

Prevent water-filled piping from freezing.  Maintain markers for underground lines.  Protect from damage during excavation operations. Revise first paragraph below if it does not represent desired arrangement.

Termination and Removal:  Remove each temporary facility when need for its service has ended.  Complete or, if necessary, restore permanent construction that may have been delayed because of interference with temporary facility.  Repair damaged Work, clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.

Materials and facilities that constitute temporary facilities are the property of Contractor.

Consider inserting specific removal requirements, as illustrated below.

Review final draft of this Section with Owner.  Advise Owner that any exceptions to its provisions might translate into costs borne by Owner.

END OF SECTION 01500

SECTION 01700 - EXECUTION REQUIREMENTS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 25 -  GENERAL

25.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

25.2 SUMMARY

This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:

Construction layout.

Field engineering and surveying.

General installation of products.

Progress cleaning.

Starting and adjusting.

Protection of installed construction.

Correction of the Work.

Related Sections include the following:

List below only procedures that the reader might expect to find in this Section but are specified elsewhere.  See Evaluations about first subparagraph below.

Division 1 Section "Submittal Procedures" for submitting surveys.

Division 1 Section "Cutting and Patching" for procedural requirements for cutting and patching necessary for the installation or performance of other components of the Work.

Revise below to suit Project.

25.3 SUBMITTALS

Qualification Data:  For professional engineer to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of Contracting Officers and Governments, and other information specified.

Certificates:  Submit certificate signed by professional engineer certifying that location and elevation of improvements comply with requirements.

Usually retain below.  Verify number of copies with Owner.

25.4 QUALITY ASSURANCE

Revise below if necessary to comply with local requirements.  See Evaluations.

PART 26 -  PRODUCTS (Not Used)

PART 27 -  EXECUTION

27.1 EXAMINATION

Retain paragraph and subparagraph below for renovation work.  Revise to suit Project.

Revise first paragraph and subparagraphs below to suit Project.  Verify with authorities having jurisdiction and utility companies.  Coordinate with Division 2 Sections.

Existing Utilities:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed.  Before beginning sitework, investigate and verify the existence and location of underground utilities and other construction affecting the Work.

Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; and underground electrical services.

Furnish location data for work related to Project that must be performed by public utilities serving Project site.

Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.

Delete first subparagraph and associated subparagraphs below if not required.

Written Report:  Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:

Description of the Work.

List of detrimental conditions, including substrates.

List of unacceptable installation tolerances.

Recommended corrections.

Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.

Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.

27.2 PREPARATION

Revise paragraph below to suit Project.

Existing Utility Information:  Furnish information to Contracting Officer that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  Coordinate with authorities having jurisdiction.

Delete paragraph below if no existing utilities.  Coordinate with requirements specified in Division 1 Section "Temporary Facilities and Controls" for temporary utilities.

Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Government or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:

Edit first subparagraph below to suit Project.

Notify Contracting Officer not less than two days in advance of proposed utility interruptions.

Do not proceed with utility interruptions without Contracting Officer's written permission.

Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.

Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.

Revise below to suit Project and special Owner requirements.

Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Contracting Officer.  Include a detailed description of problem encountered, together with recommendations for changing the Contract Documents.  Anomalies, discrepancies, errors, omissions, etc., that should be evident to a prudent contractor must be addressed to the Contracting Officer during the bid/offer phase of this project. Such items/issues raised after award will be at no additional cost to the Government.

27.3 CONSTRUCTION LAYOUT

Verification:  Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are discovered, notify Contracting Officer promptly.

General:  Engage a land surveyor to lay out the Work using accepted surveying practices.

Establish benchmarks and control points to set lines and levels at each story of construction and elsewhere as needed to locate each element of Project.

Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain required dimensions.

Inform installers of lines and levels to which they must comply.

Check the location, level and plumb, of every major element as the Work progresses.

Notify Contracting Officer when deviations from required lines and levels exceed allowable tolerances.

Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and invert elevations.

Building Lines and Levels:  Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work.  Transfer survey markings and elevations for use with control lines and levels.  Level foundations and piers from two or more locations.

Record Log:  Maintain a log of layout control work.  Record deviations from required lines and levels.  Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments and tapes used.  Make the log available for reference by Contracting Officer.

Insert special requirements for laying out the Work to suit Project.

27.4 FIELD ENGINEERING

Revise first paragraph below to suit Project or delete.  Requirement exceeds that required in AIA Document A201, which only requires Owner to furnish a survey.

Identification:  Government will identify existing benchmarks, control points, and property corners.

Reference Points:  Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work.  Preserve and protect permanent benchmarks and control points during construction operations.

Do not change or relocate existing benchmarks or control points without prior written approval of Contracting Officer.  Report lost or destroyed permanent benchmarks or control points promptly.  Report the need to relocate permanent benchmarks or control points to Contracting Officer before proceeding.

Replace lost or destroyed permanent benchmarks and control points promptly.  Base replacements on the original survey control points.

Insert additional requirements for preserving permanent benchmarks and control points.

Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points.  Comply with authorities having jurisdiction for type and size of benchmark.

Record benchmark locations, with horizontal and vertical data, on Project Record Documents.

Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.

Remove temporary reference points when no longer needed.  Restore marked construction to its original condition.

Retain first paragraph below if required by Owner or authorities having jurisdiction.

Certified Survey:  On completion of foundation walls, major site improvements, and other work requiring field-engineering services, prepare a certified survey showing dimensions, locations, angles, and elevations of construction and sitework.

Insert other special field-engineering requirements, such as damage surveys, settlement surveys and reports, environmental impact surveys, and similar requirements, as needed.

27.5 INSTALLATION

General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.

Make vertical work plumb and make horizontal work level.

Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.

Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.

Maintain minimum headroom clearance of  8 feet (2.4 m) in spaces without a suspended ceiling.

Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.

Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until   Completion.

Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.

Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.

Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.

Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Contracting Officer.

Allow for building movement, including thermal expansion and contraction.

Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.

Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

Insert installation requirements to suit Project.  See Evaluations.

27.6 PROGRESS CLEANING

This Article refers to regular cleaning operations conducted while construction is in progress.  Requirements for final cleaning before Substantial Completion are included in Division 1 Section "Closeout Procedures."

General:  Clean Project site and work areas daily, including common areas.  Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.

Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.

Do not hold materials more than 7 days during normal weather or 3 days if the temperature is expected to rise above 80 deg F (27 deg C).

Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

Site:  Maintain Project site free of waste materials and debris.

Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.

Remove liquid spills promptly.

Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are not recommended, use cleaning materials that are not hazardous to health or property and that will not damage exposed surfaces.

Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.

Exposed Surfaces:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of   Completion.

Cutting and Patching:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, mortar, oils, putty, and similar materials.

Thoroughly clean piping, conduit, and similar features before applying paint or other finishing materials.  Restore damaged pipe covering to its original condition.

Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.

Three paragraphs below reduce or eliminate the need for similar provisions in other Sections.  Insert other provisions needed because of unusual Project conditions.  Specify unusual provisions for specific work in the individual Section.

During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at   Completion.

Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.

If necessary, expand paragraph below by adding a list of exposures.  See Evaluations.

Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

Special cleaning provisions are often required on projects that include alterations to existing buildings.  See Evaluations.

27.7 STARTING AND ADJUSTING

Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.

Adjust operating components for proper operation without binding.  Adjust equipment for proper operation.

Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-assembled components and equipment installation, comply with qualification requirements in Division 1 Section "Quality Requirements."

27.8 PROTECTION OF INSTALLED CONSTRUCTION

Revise first paragraph below to suit Project conditions and special Owner requirements.

Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of   Completion.

Comply with manufacturer's written instructions for temperature and relative humidity.

27.9 CORRECTION OF THE WORK

Repair or remove and replace defective construction, at no additional cost to the Government.  Restore damaged substrates and finishes.  Comply with requirements in Division 1 Section "Cutting and Patching."

Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

Restore permanent facilities used during construction to their specified condition.

Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.

Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.

Insert additional requirements to suit Project.

END OF SECTION 01700

SECTION 01731 - CUTTING AND PATCHING

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 28 -  GENERAL

28.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

28.2 SUMMARY

This Section includes procedural requirements for cutting and patching.

Related Sections include the following:

List below only procedures that the reader might expect to find in this Section but are specified elsewhere.

Delete first subparagraph below if alterations are not required and Division 1 "Selective Demolition" Section is not used.

Subparagraph below is appropriate to items in many other Sections.  See Evaluations.

Divisions 2 through 16 Sections for specific requirements and limitations applicable to cutting and patching individual parts of the Work.

Delete below if special cutting and patching requirements by mechanical and electrical trades are not required.

Requirements in this Section apply to mechanical and electrical installations.  Refer to Divisions 15 and 16 Sections for other requirements and limitations applicable to cutting and patching mechanical and electrical installations.

Requirements under Quality Control for testing concrete by coring will be patched under this section.

28.3 DEFINITIONS

Cutting:  Removal of existing construction necessary to permit installation or performance of other Work.

Patching:  Fitting and repair work required to restore surfaces to original conditions after installation or testing of other Work.

28.4 SUBMITTALS

Delete this Article if not required.  Revise paragraph and subparagraphs below to include other submittal requirements.  See Evaluations.

Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before the time cutting and patching will be performed, requesting approval to proceed.  Include the following information:

Extent:  Describe cutting and patching, show how they will be performed, and indicate why they cannot be avoided.

Changes to Existing Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building's appearance and other significant visual elements.

Products:  List products to be used and firms or entities that will perform the Work.

Dates:  Indicate when cutting and patching will be performed.

Delete subparagraph below if utilities are not affected by cutting and patching.  Expand to include special requirements to suit Project.

Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List utilities that will be relocated and those that will be temporarily out of service.  Indicate how long service will be disrupted.

First subparagraph below shifts responsibility for cutting and patching structural work from Architect to Contractor.  Revise to suit Project and local regulations.  Be careful not to violate state laws or public policy, which may require Structural Engineer to take responsibility.

Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.

Contracting Officer's Approval:  Obtain approval of cutting and patching proposal before cutting and patching.  Approval does not waive right to later require removal and replacement of unsatisfactory work.

28.5 QUALITY ASSURANCE

This Article contains requirements that expand provisions contained in AIA Document A201.

Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.

Building columns, beams, trusses, framing, and anchors will not be cut or tested.  Concrete foundations may be tested by coring if necessary.  Steel reinforcing will not be cut during the coring operations for testing concrete.  Patching of coring samples will be covered in this section.

Operational Elements:  Do not cut and patch [the following] operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.

List below is an example only.  Revise to suit Project's operating systems.  With advice of counsel, delete below if Architect's approval is not required.  If list is deleted, delete optional text in paragraph above.

Primary operational systems and equipment.

Fire-protection systems.

Control systems.

Communication systems.

Electrical wiring systems.

Miscellaneous Elements:  Do not cut and patch the following elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased maintenance or decreased operational life or safety.

List below is an example only.  Revise to suit Project.  With advice of counsel, delete below if Architect's approval is not required.

Water, moisture, or vapor barriers.

Membranes and flashing.

Exterior curtain-wall construction.

Equipment supports.

Piping, ductwork, vessels, and equipment.

Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Contracting Officer's opinion, reduce the building's aesthetic qualities.  Remove and replace construction that has been cut and patched in a visually unsatisfactory manner.

Delete subparagraph below for old buildings where it is unlikely that original Installer is available.

If possible, retain original Installer or fabricator to cut and patch exposed Work listed below.  If it is impossible to engage original Installer or fabricator, engage another recognized, experienced, and specialized firm.

List below contains items that might be difficult for anyone but original Installer to cut and patch satisfactorily, or where warranties may be in effect.  Edit to suit Project.  Consider deleting woodwork and wall covering because they may be difficult for anyone to match.

Processed concrete finishes.

Pre-formed metal panels.

Roofing.

Fire stopping.

Wall covering.

Normally delete below.  Revise if cutting and patching are extensive or if careful coordination between several trades is necessary to avoid conflicts.

Cutting and Patching Conference:  Before proceeding, meet at Project site with parties involved in cutting and patching, including mechanical and electrical trades.  Review areas of potential interference and conflict.  Coordinate procedures and resolve potential conflicts before proceeding.

28.6 WARRANTY

Delete this Article if no warranties exist that would be affected.

Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.

PART 29 -  PRODUCTS

29.1 MATERIALS

General:  Comply with requirements specified in other Sections of these Specifications.

Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, use materials that visually match existing adjacent surfaces to the fullest extent possible.

If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of existing materials.

Insert specific material requirements here if not specified elsewhere.  Material and installation requirements are better specified in individual Sections.  See Evaluations.

PART 30 -  EXECUTION

30.1 EXAMINATION

Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.

Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

30.2 PREPARATION

Temporary Support:  Provide temporary support of Work to be cut.

Protection:  Protect existing construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations. Retain below where Owner continues to occupy other portions of an existing facility.

Existing Services:  Where existing services are required to be removed, relocated, or abandoned, bypass such services before cutting to minimize interruption of services to occupied areas.

30.3 PERFORMANCE

General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.

Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed procedures with original Installer; comply with original Installer's written recommendations.

In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use.

Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.

Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.

Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections where required by cutting and patching operations.

Coordinate subparagraph below with Divisions 15 and 16 to avoid duplication or conflicts.  If retaining, revise to suit Project.

Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.

Retain subparagraph below if required to prevent multiple cutting and patching in the same area.  Add specific requirements for multiple contracts and special conditions requiring coordination.

Proceed with patching after construction operations requiring cutting are complete.

Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation requirements specified in other Sections of these Specifications.

Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.

Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing. 

Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weather tight condition.

Insert specific installation requirements if not specified elsewhere.  Specific installation requirements are better specified in individual Sections.

END OF SECTION 01731

SECTION 01781 - PROJECT RECORD DOCUMENTS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 31 -  GENERAL

31.1 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

31.2 SUMMARY

This Section includes administrative and procedural requirements for Project Record Documents, including the following:

Adjust list below to suit Project.

Record Drawings.

Record Specifications.

Record Product Data.

Related Sections include the following:

Retain optional text in subparagraph above or retain subparagraph below.  Delete both if not required.

Divisions 2 through 16 Sections for specific requirements for Project Record Documents of products in those Sections.

31.3 SUBMITTALS

Revise paragraph and subparagraphs below if Contractor is allowed to submit marked-up Record Drawings in operation and maintenance manuals.  See Evaluations.

Record Drawings:  Comply with the following:

Number of Copies:  Submit one set of marked-up Record Prints.

Retain subparagraph above or subparagraph and associated subparagraphs below.  Below involves Architect in Record Drawing procedure, which creates potential liability.  See Evaluations.

Record Specifications:  Submit [one copy] of Project's Specifications, including addenda and contract modifications.

Record Product Data:  Submit [one copy] of each Product Data submittal.

Where Record Product Data is required as part of operation and maintenance manuals, submit marked-up Product Data as an insert in the manual instead of submittal as Record Product Data.

PART 32 -  PRODUCTS

32.1 RECORD DRAWINGS

Paragraph below contains normal recording procedures regardless of requirements for final output.

Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop Drawings.

Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entity, to prepare the marked-up Record Prints.

Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.

Accurately record information in an understandable drawing technique.

Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

Content:  Types of items requiring marking include, but are not limited to, the following:

Revise list below to suit Project.

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Depths of foundations below grade.

Locations and depths of underground utilities.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Locations of concealed internal utilities.

Revise Construction Change Directive in subparagraph below to Work Change Directive if using EJCDC 1910-8.

Changes made by Change Order or Construction Change Directive.

Changes made following Contracting Officer's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only schematically.

Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately.  If Shop Drawings are marked, show cross-reference on the Contract Drawings.

Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.

Mark important additional information that was either shown schematically or omitted from original Drawings.

New Drawings may be required when a Change Order is issued as a result of accepting an alternate, substitution, or other modification.

Consult with Contracting Officer for proper scale and scope of detailing and notations required to record the actual physical installation and its relation to other construction.  Integrate newly prepared Record Drawings into Record Drawing sets; comply with procedures for formatting, organizing, copying, binding, and submitting.

Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.

Record Prints:  Organize Record Prints and newly prepared Record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.

Identification:  As follows:

Project name.

Date.

Designation "PROJECT RECORD DRAWINGS."

Name of Contracting Officer.

Name of Contractor.

32.2 RECORD SPECIFICATIONS

This Article contains normal recording procedures regardless of requirements for final output.  If necessary, these procedures could be expanded into more elaborate requirements.

Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.

Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.

Delete subparagraphs below if provisions are too elaborate, or revise to suit Project.

Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.

Record the name of the manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.

Retain first subparagraph below with or without subparagraph above, where this record is desired.

For each principal product, indicate whether Record Product Data has been submitted in operation and maintenance manuals instead of submitted as Record Product Data.

Note related Change Orders, Record Drawings, and Product Data where applicable.

32.3 RECORD PRODUCT DATA

This Article contains minimum Record Product Data submittal requirements adequate for most projects.

Preparation:  Mark Product Data to indicate the actual product installation where installation varies from that indicated in Product Data submittal.

Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.

Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.

If possible, a Change Order proposal should include resubmitting updated Product Data.  This eliminates the need to mark up the previous submittal.

Note related Change Orders, Record Drawings, and Product Data where applicable.

Insert requirements for Record Samples if needed.  See Evaluations.

32.4 MISCELLANEOUS RECORD SUBMITTALS

Examples of miscellaneous Record Submittals in paragraph below include documentation of foundation depths, special measurements, tests and inspections, surveys, mix records, and inspections by authorities having jurisdiction.  If necessary, add a list of specific submittals.

Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous records and identify each, ready for continued use and reference.

PART 33 -  EXECUTION

33.1 RECORDING AND MAINTENANCE

Recording:  Maintain one copy of each submittal during the construction period for Project Record Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.

Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use Project Record Documents for construction purposes.  Maintain Record Documents in good order and in a clean, dry, legible condition, protected from deterioration and loss.  Provide access to Project Record Documents for Contracting Officer's reference during normal working hours.

END OF SECTION 01781

ATTACHMENT 2 TO AMENDMENT 0001 TO RFP DAHA37-01-R-0001

SECTION 01010  - SUMMARY OF WORK

33.2 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

Task Order Contract Default Specifications, as applicable.

33.3 WORK COVERED BY CONTRACT DOCUMENTS

This Article illustrates one method of summarizing the Work.  Revise to accurately describe Project.

In six paragraphs and associated subparagraphs below, remove text enclosed in angle brackets and insert text to suit Project.  See Evaluations for sample paragraphs of Project descriptions.

First paragraph and subparagraphs below identify name and location of Project and name of Owner and Architect.

Project Identification:  Project consists of construction of an approximate 8,000 SF Life Support/Survival Equipment Facility consisting of a new building, associated utilities, sidewalks and landscaping.

Project Location:  Rhode Island Air National Guard Base, Quonset State Airport, North Kingstown, Rhode Island 02852

Architect Identification:  The Contract Plans and Specifications were prepared by Kinoo, Inc. 675 Massachusetts Avenue, Cambridge, MA 02139.

Use of Primavera Expedition Construction Contract Scheduling software, with SureTrak, is mandatory for use under this contract.

Paragraph below identifies Construction Manager for projects using a construction manager acting as advisor.  Delete if Owner has not retained a construction manager to act as advisor on this Project.

Paragraph below identifies Construction Manager for projects using a construction manager acting as constructor.  Delete if a construction manager acting as constructor is not required.

Paragraph below identifies Project Coordinator for projects constructed under multiple contracts.  Expand paragraph if additional information is necessary.

In paragraph and subparagraph below, include an abbreviated summary of the Work for Project described above.  See Evaluations for examples of typical projects.

Insert additional paragraphs for other major items of work.  See Evaluations for model text.

Repeat subparagraph above as often as necessary for all contracts for Project.

33.4 USE OF PREMISES

Delete this Article if Owner places strict limitations on Contractor's use of premises, and use Division 1 Section "Work Restrictions" instead.  Expand Article if Owner's restrictions are minor.  See Evaluations in Division 1 Section "Work Restrictions."

Retain paragraph below if Project is on a vacant site or in an unoccupied building being renovated and there are no Owner-occupancy requirements.  Revise to suit Project.

General:  The Contractor shall have full use of premises for construction operations, including use of Project site, during construction period.  The Contractor's use of premises is limited only by Government's right to conduct business as usual, including training assemblies on weekends and during the week days.  The work area will be secured and left in an orderly condition by the contractor when  not on the premises performing the work.

Insert additional paragraphs to specify minor restrictions on Contractor's use of premises or to specify minor limitations because of Owner occupancy.

Retain paragraph below if work under other contracts will be conducted concurrently with work under this Contract.  Revise to suit Project conditions.  See Evaluations for model text.

Retain below for each separate contract.  Remove text enclosed in angle brackets and insert text to suit Project.  Repeat below as necessary to list all separate contracts.

33.5 SPECIFICATION FORMATS AND CONVENTIONS

Delete this Article or portions of it if unnecessary.  See Evaluations for further discussion and for information on Specification formats and content.

Expand paragraph below if a more detailed explanation of format is required.  Delete or revise if 16-division format is not used.

Specification Format: The Specifications are organized into Divisions and Sections using the 16-division format and CSI/CSC's "MasterFormat" numbering system.

Delete subparagraph below unless there is a need to explain the method used to identify Sections in the Specifications.  See Evaluations.

Section Identification: The Specifications use section numbers and titles to help cross-referencing in the Contract Documents.  Sections in the Project Manual are in numeric sequence; however, the sequence is incomplete.  Consult the table of contents at the beginning of the Project Manual to determine numbers and names of sections in the Contract Documents.

If necessary, insert paragraphs that explain section-numbering and page-numbering systems used; add an explanation of line-numbering or alphanumeric paragraph-outline system used in the Specifications and the method of text subordination.  See Evaluations.

Delete paragraph and subparagraphs below if an explanation of conventions used in the Specifications is not necessary.  Expand if additional requirements are needed.  See Evaluations.

Specification Content:  The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations.  These conventions are as follows:

Abbreviated Language:  Language used in the Specifications and other Contract Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not stated, shall be inferred as the sense requires.  Singular words shall be interpreted as plural, and plural words shall be interpreted as singular where applicable as the context of the Contract Documents indicates.

Imperative mood and streamlined language are generally used in the Specifications.  Requirements expressed in the imperative mood are to be performed by Contractor.  Occasionally, the indicative or subjunctive mood may be used in the Section Text for clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by others when so noted.

Retain this Article only when Project is subject to unusual general requirements that do not belong elsewhere but that affect entire Project.  See Evaluations for further discussion and model text.  Delete Article if no unusual requirements.

Insert paragraphs here, as appropriate, detailing miscellaneous provisions.  Develop paragraphs to suit Project.

PART 34 -  PRODUCTS (Not Used)

PART 35 -  EXECUTION

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Much of this Section consists of Project-specific data.  Examples given in the model text in the Evaluations illustrate possible Section content.  Use the model text to develop text for specific Project requirements.  See Evaluations.

This Section and others in Division 1 that deal with multiple contracts use four contracts to illustrate a typical project conducted under multiple contracts.  Revise to suit specific Project requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

Unless Project includes provisions for products ordered in advance, indicate that Part 3, as well as Part 2, is not used.

If products ordered in advance are included in Project, insert a schedule below.  See Evaluations for information and a sample schedule.

END OF SECTION 01010

SECTION 01020  - ADDITIVE BID ITEMS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Much of this Section consists of Project-specific data.  Examples given in the model text in the Evaluations illustrate possible Section content.  Use the model text to develop text for specific Project requirements.  See Evaluations.

This Section and others in Division 1 that deal with multiple contracts use four contracts to illustrate a typical project conducted under multiple contracts.  Revise to suit specific Project requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 36 -  GENERAL

36.1 ADDITIVE BID ITEMS

Additive bid items, hereinafter referred to as ABI’s, include the work that is to be priced separately from the base bid/offer.  Each ABI must stand on its own and is not contingent on any other ABI.  The Government will accept or reject any ABI on an individual basis.  The ABI list for this project includes the following:

Pavement

Air Conditioning beyond the scope of the Base Bid

Sidewalks beyond the scope of the Base Bid

Architectural Casework beyond the scope of the Base Bid

Gutters and Downspouts beyond the scope of the Base Bid

Connection of the downspouts to underground drainage system

Construction of main entry vestibule

DDC system

Acoustical ceilings beyond the scope of the Base Bid

Landscaping

Retain this Article only when Project is subject to unusual general requirements that do not belong elsewhere but that affect entire Project.  See Evaluations for further discussion and model text.  Delete Article if no unusual requirements.

Insert paragraphs here, as appropriate, detailing miscellaneous provisions.  Develop paragraphs to suit Project.

PART 37 -  PRODUCTS (not used)

PART 38 -  EXECUTION (not used)

Unless Project includes provisions for products ordered in advance, indicate that Part 3, as well as Part 2, is not used.

If products ordered in advance are included in Project, insert a schedule below.  See Evaluations for information and a sample schedule.

END OF SECTION 01020

SECTION 01040 - PROJECT COORDINATION

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Much of this Section consists of Project-specific data.  Examples given in the model text in the Evaluations illustrate possible Section content.  Use model text to develop text for specific Project requirements.  See Evaluations.

PART 39 -  GENERAL

39.1 SECTIONS INCLUDES

1.2 Security/Traffic Control

1.3 Safety and Protection of Work and Existing Property

1.4 Use of Premises

1.5 Government Occupancy

1.6 Job Conditions

1.7 Security Plan

39.2 SECURITY/TRAFFIC CONTROL

General:  The Rhode Island Air National Guard  Base is a controlled access Federal Military Reservations.  As such, there are strict controls over access to these facilities.  Procedures instituting these controls have been developed and will be delineated and explained in the section under passes.

All vehicles entering the Rhode Island Air National Guard Base does so with the understanding that they will be subject to periodic inspections for contraband or Government property.  Any person found with unauthorized Government property in his/her possession will be prosecuted to the fullest extent of the law.

In the event an employee of the Contractor terminates employment with the Contractor, or is no longer assigned to a construction job on a Rhode Island National Guard Installation, the Contracting Officer should  be notified immediately to be aware of potential unauthorized access.

Should the contract requirement necessitate being on the flight line,  vehicle passes with authorized flight line access will be required.  However, unless the passes state flight line access and the Contractor has business in the flight line area,  contractor employees are not allowed anywhere near aircraft operating areas.

In order to facilitate issuance of vehicle passes, the Contractor shall provide to the Contracting Officer, a list of individuals who will be working on this contract and the length of time they are expected to be working.  This list shall include all subcontractors working on the contract.

Material suppliers are normally given one day passes, however, if the supplier will be making frequent deliveries, notify the Contracting Officer and a pass to accommodate the situation will be issued.  The Contractor is cautioned to give suppliers the exact title of the job and location of where materials are to be delivered.  Do not send supplies to  a military warehouse.  The Contractor is cautioned to also instruct suppliers that gate guards, if applicable, will not sign for deliveries.  Contractor personnel shall be present to receive deliveries.

Blocking of Streets:   In the event the Contractor or any  subcontractor finds it necessary to barricade any street or road on base, the Contracting Officer must be notified at least 24 hours in advance.  Adequate notification must be given in order to coordinate rerouting of emergency vehicles.

Material and Tool Safety:  The Contractor is solely responsible for the securing of  its tools, equipment and materials.  The U.S. Government takes no responsibility or liability for any material, tool, or equipment, which is missing.  Should the Contractor notice that  it is missing any materials or equipment,  the contractor shall notify the Contracting Officer immediately and complete  required reports.

Seat Belts:  The wearing of seat belts is mandatory when operating a vehicle on any RI Air or Army National Guard Base. Periodic checks will be made and individuals not wearing seat belts will be restricted from driving on base.

Motorcycles:  Any individual operating a motorcycle on a RI Air or Army National Guard Base is subject to all State of Rhode Island laws governing the operation of motorcycles.  These include, but are not limited to, the wearing of helmets, running with headlights on, etc.

Posted Speeds:  All personnel operating motor vehicles on base must observe all posted speeds and all pedestrian walkways.  Any person stopped for exceeding the posted speeds or not stopping for pedestrians in crosswalks will be restricted from driving on base.

Vehicle Parking:  All Contractor personnel shall park in the Contractors designated staging area as directed by the Contracting Officer and in no case shall they use any parking space designated for base personnel.  

39.3 SAFETY AND PROTECTION OF WORK AND EXISTING PROPERTY

General

Attention is directed to the fact that  the Contractor  may be working in an area that is an active airport.   If so, many aircraft-related service vehicles travel about the site daily.  The Contractor must carry out the work called for in this Contract in such manner as to interfere in the least possible degree with the full and continuous use of the airport.  Also on the site are concentrations of active utility lines located below ground.  The Contractor shall exercise extreme caution during the course of operations so as not to cause any damage to any part of the existing utilities.

The Contractor shall take all reasonable steps to prevent injury to persons (including employees) and property in performance of this contract, including all steps and actions required under safety provisions of applicable laws and applicable construction codes.

Work Performance

Contractor shall provide for the safety and protection of the work as set forth in 1.3 Contractor shall provide protection at all times against rain, wind, storms, frost, freezing, condensation or heat so as to maintain all work, equipment and materials free from injury or damage.  At the end of each day, all new work likely to be damaged shall be protected/covered.

The Contracting Officer shall be notified immediately at any time operations are stopped due to conditions, which make it impossible to continue operations safely or to obtain proper results.

Contractor shall construct and maintain  all necessary temporary drainage and do all pumping necessary to keep excavations, pits and trenches and ducts free of water.  The pumped water shall be pumped into a container and disposed of in appropriate areas.  No pumped water shall be allowed on the aircraft-parking apron.

Concrete/Asphalt surfaces shall be protected from damage by proper covering and care when handling heavy equipment or handling mortar or other such materials, and proper cribbing and shoring shall be used to prevent overloading of concrete/asphalt surfaces while moving heavy equipment.  Provide metal pans under pipe-threading machines and clean such pans daily, keep oil off floors and restore floors to former condition where damaged or stained.

Existing Property

Contractor shall provide for the safety and protection of existing property as set forth in the General Conditions.  Any damage to existing facilities resulting from construction operations shall be reported immediately to the Contracting Officer and promptly repaired by the Contractor at no additional cost to the Government.

Concerned parties shall be contacted a minimum of 48 hours prior to excavating near underground utilities.

Operation of valves or other appurtenances on existing utilities, when required, shall be by or under the direct supervision of the owning utility.

The applicable requirements specified for protection of the work shall also apply to the protection of existing property.

Before acceptance of the work by the Contracting Officer, Contractor shall restore all property affected by  its operation to the original or better conditions.

Limitation of Operations

The Contractor shall control  its operations and the operations of  its subcontractors and all suppliers so as to provide for a free and unobstructed movement of aircraft in the air operations areas of the airport, if applicable.

When the work requires the Contractor to conduct  operations within an AIR OPERATIONS AREA of the airport at the Rhode Island Air National Guard Base, the work shall be coordinated with the Contracting Officer.

39.4 GOVERNMENT OCCUPANCY

The Government may occupy premises during entire period of construction for the conduct of  its normal operations.

Cooperate with the Government to minimize conflict, and to facilitate Government’s operations.

Prior to pre-construction conference, the Contractor shall furnish the Contracting Officer with a detailed phasing of work that may take place in the Air Operations Area, if applicable. 

39.5 SECURITY PLAN

The Contractor shall ensure that all rules and regulations that pertain to safety and security are strictly adhered to at all time that work is conducted.

Identification will be required for entry.  All construction workers will be subject to lunch box/tool box inspections.  The access gate delineated on the plans, if any, will be the only authorized entry and exit point to the work area for the construction company personnel.  All construction personnel will remain clear of all aircraft at all times when work is to take place at the Rhode Island Air National Guard Base.  There is absolutely no valid excuse for construction personnel to be on or near any aircraft

Vehicle passes will be issued by the Government security on an as-needed basis only.  Vehicles not having a pass will not be allowed entry into the  work area.  Vehicles found to be violating safety procedures (speed limits, etc.) will not be allowed re-entry from date of violation.

The Contractor shall provide the  Government 24-hour notice for overtime work during regular workdays.  The Contractor shall provide the Government 48-hour notices for work on Mondays, Saturdays, Sundays or holidays observed by the Rhode Island National Guard.

PART 40 -  PRODUCTS (Not Used)

PART 41 -  EXECUTION (Not Used)

END OF SECTION 01040

Copyright 1999, The American Institute of Architects (AIA)

SECTION 01068 - DEFINITIONS AND STANDARDS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

PART 42 -  GENERAL

42.1 REQUIREMENTS INCLUDED

Applicability of Reference Standards.

Provision of Reference Standards at site.

Acronyms used in Contract Documents for Reference Standards. Source of Reference Standards.

42.2 DEFINITIONS

General:  Except as specifically defined otherwise, the following definitions supplement definitions of the Contract

General Requirements:  Provisions of Division-1 sections of these specifications.

Approved by Contracting Officer: Under no condition does this release General Contractor from responsibility to fulfill requirements of contract documents.

Project Site:  Space available to General Contractor at location of project, either exclusively or to be shared with  other contractors, for performance of the work.

Furnish:  Supply and deliver to project site, ready for unloading, unpacking, assembly, installation, and similar subsequent requirements.

Provide:  Furnish and install, complete and ready for intended use.

Installer:  Entity (firm or person) engaged to install work, by General Contractor or subcontractor.   Installers are required to be skilled in work they are engaged to install.

Overlapping/Conflicting Requirements in Default Tech Specs:  Most stringent (generally most costly) applies and will be enforced, unless more detailed language written directly into contract documents clearly indicates that a less stringent requirement is acceptable.   Refer uncertainties to Contracting Officer for decision before  submitting offer.

Where optional requirements are specified in a parallel manner, option (choice) is intended to be General Contractor's unless otherwise indicated.

Minimum Requirements:  Indicated requirements are for a specific minimum acceptable level of quality/quantity, as recognized in the industry.  Actual work must comply (within specified tolerances), or may exceed minimums within reasonable limits.  Refer uncertainties to Contracting Officer before proceeding.

Abbreviations, Plural Words:  Abbreviations, where not defined in contract documents, will be interpreted to mean the normal construction industry terminology, determined by recognized grammatical rules, by the Contracting Officer.  Plural words will be interpreted as singular and singular words will be interpreted as plural where applicable for context of contract documents.

Certified Testing Laboratory:  An independent entity engaged for the project to provide inspections, tests, interpretations, reports and similar services.

42.3 STANDARDS AND REGULATIONS 

General Applicability of Standards:  Applicable standards of construction industry have same force and effect (and are made a part of contract documents by reference) as if copied directly into contract documents, or as if published copies were bound herewith.

Reference standards (referenced directly in contract documents or by governing regulations) have precedence over non-referenced standards which are recognized in industry for applicability to work.

Publication Dates:  Except as otherwise indicated, where compliance with an industry standard is required, comply with standard in effect as of date stated in Article 1.2.B of this Section.

Abbreviations and Names:  The following acronyms or abbreviations as referenced in contract documents are defined to mean the associated names.  Names, telephone numbers, and Web site addresses are subject to change and are believed to be accurate and up-to-date as of the date of the contract documents:

Delete entries below if not referenced in Specifications.  List has been checked against information obtained from the Internet and by direct telephone contact; it only includes those organizations referenced in the Section Text in MASTERSPEC Sections.  Insert abbreviations, acronyms, and names used in Specifications or added to the office master.

AA
Aluminum Association, Inc. (The)
(202) 862-5100


www.aluminum.org






AAADM
American Association of Automatic Door Manufacturers
(216) 241-7333


www.taol.com/aaadm






AABC
Associated Air Balance Council
(202) 737-0202


www.aabchq.com






AAMA
American Architectural Manufacturers Association
(847) 303-5664


www.aamanet.org






AAN
American Association of Nurserymen



(See ANLA)






AASHTO
American Association of State Highway and
(202) 624-5800


Transportation Officials



www.aashto.org






AATCC
American Association of Textile Chemists and Colorists
(919) 549-8141


(The)



www.aatcc.org






ABMA
American Bearing Manufacturers Association
(202) 429-5155


www.abma-dc.org






ACI
American Concrete Institute/ACI International
(248) 848-3700


www.aci-int.org






ACPA
American Concrete Pipe Association
(972) 506-7216


www.concrete-pipe.org






ADC
Air Diffusion Council
(312) 201-0101





AEIC
Association of Edison Illuminating Companies, Inc. (The)
(205) 257-2530


www.aeic.org






AFPA
American Forest & Paper Association



(See AF&PA)






AF&PA
American Forest & Paper Association
(800) 878-8878


www.afandpa.org
(202) 463-2700





AGA
American Gas Association
(202) 824-7000


www.aga.org






AHA
American Hardboard Association
(847) 934-8800


www.ahardbd.org






AHAM
Association of Home Appliance Manufacturers
(202) 872-5955


www.aham.org






AI
Asphalt Institute
(606) 288-4960


www.asphaltinstitute.org






AIA
American Institute of Architects (The)
(202) 626-7300


www.aiaonline.org






AISC
American Institute of Steel Construction, Inc.
(800) 644-2400


www.aisc.org
(312) 670-2400





AISI
American Iron and Steel Institute
(202) 452-7100


www.steel.org






AITC
American Institute of Timber Construction
(303) 792-9559





ALA
American Laminators Association



(See LMA)






ALCA
Associated Landscape Contractors of America
(800) 395-2522


www.alca.org
(703) 736-9666





ALSC
American Lumber Standard Committee
(301) 972-1700





AMCA
Air Movement and Control Association International, Inc.
(847) 394-0150


www.amca.org






ANLA
American Nursery & Landscape Association
(202) 789-2900


(Formerly:  AAN - American Association of Nurserymen)



www.anla.org






ANSI
American National Standards Institute
(212) 642-4900


www.ansi.org






AOSA
Association of Official Seed Analysts
(402) 476-3852


www.zianet.com/AOSA






APA
APA-The Engineered Wood Association
(253) 565-6600


www.apawood.org






APA
Architectural Precast Association
(941) 454-6989


www.archprecast.org






API
American Petroleum Institute
(202) 682-8000


www.api.org






ARI
Air-Conditioning & Refrigeration Institute
(703) 524-8800


www.ari.org






ASCA
Architectural Spray Coaters Association
(856) 848-6120


www.ascassoc.com






ASCE
American Society of Civil Engineers
(800) 548-2723


www.asce.org
(703) 295-6300





ASHRAE
American Society of Heating, Refrigerating and
(800) 527-4723


Air-Conditioning Engineers



www.ashrae.org
(404) 636-8400





ASME
ASME International
(800) 843-2763


(The American Society of Mechanical Engineers



International)



www.asme.org






ASSE
American Society of Sanitary Engineering
(440) 835-3040


www.asse-plumbing.org






ASTM
American Society for Testing and Materials
(610) 832-9585


www.astm.org






AWCI
AWCI International
(703) 534-8300


(Association of the Wall and Ceiling Industries



International)



www.awci.org






AWCMA
American Window Covering Manufacturers Association



(See WCMA)






AWI
Architectural Woodwork Institute
(800) 449-8811


www.awinet.org
(703) 733-0600





AWPA
American Wood-Preservers' Association
(817) 326-6300


www.awpa.com






AWS
American Welding Society
(800) 443-9353


www.aws.org
(305) 443-9353





AWWA
American Water Works Association
(800) 926-7337


www.awwa.org
(303) 794-7711





BHMA
Builders Hardware Manufacturers Association
(212) 661-4261


www.buildershardware.com






BIA
Brick Industry Association (The)
(703) 620-0010


www.bia.org






BIFMA
BIFMA International
(616) 285-3963


(Business and Institutional Furniture Manufacturer's



Association International)



www.bifma.com






CCC
Carpet Cushion Council
(203) 637-1312


www.carpetcushion.org






CCFSS
Center for Cold-Formed Steel Structures
(573) 341-4471


www.umr.edu/~ccfss






CDA
Copper Development Association Inc.
(800) 232-3282


www.copper.org
(212) 251-7200





CEA
Canadian Electricity Association (The)
(613) 230-9263


www.canelect.ca






CFFA
Chemical Fabrics & Film Association, Inc.
(216) 241-7333


www.taol.com/cffa






CGA
Compressed Gas Association
(703) 412-0900


www.cganet.com






CGSB
Canadian General Standards Board
(819) 956-0425


www.pwgsc.gc.ca/cgsb






CIMA
Cellulose Insulation Manufacturers Association
(888) 881-2462


www.cellulose.org
(937) 222-2462





CISCA
Ceilings & Interior Systems Construction Association
(630) 584-1919


www.cisca.org






CISPI
Cast Iron Soil Pipe Institute
(423) 892-0137


www.cispi.org






CLFMI
Chain Link Fence Manufacturers Institute
(301) 596-2584


www.chainlinkinfo.com (under construction)






CPA
Composite Panel Association
(301) 670-0604


(Formerly:  National Particleboard Association)



www.pbmdf.com






CPPA
Corrugated Polyethylene Pipe Association
(800) 510-2772


Division of Plastics Pipe Institute
(419) 241-2221


www.cppa-info.org






CRI
Carpet and Rug Institute (The)
(800) 882-8846


www.carpet-rug.com
(706) 278-3176





CRSI
Concrete Reinforcing Steel Institute
(847) 517-1200


www.crsi.org






CSA
CSA International
(216) 524-4990


(Formerly:  IAS - International Approval Services)



Division of Canadian Standards Association



www.iasapprovals.org






CSI
Construction Specifications Institute (The)
(800) 689-2900


www.csinet.org
(703) 684-0300





CSSB
Cedar Shake & Shingle Bureau
(604) 462-8961


www.cedarbureau.org






CTI
Cooling Tower Institute
(281) 583-4087


www.cti.org






DHI
Door and Hardware Institute
(703) 222-2010


www.dhi.org






EIA/TIA
Electronic Industries Alliance/Telecommunications Industry Association
(703) 907-7500


www.eia.org






EIMA
EIFS Industry Members Association
(800) 294-3462


www.eifsfacts.com
(770) 968-7945





EJMA
Expansion Joint Manufacturers Association, Inc.
(914) 332-0040


www.ejma.org






FCI
Fluid Controls Institute
(216) 241-7333


www.fluidcontrolsinstitute.org






FGMA
Flat Glass Marketing Association



(See GANA)






FM
Factory Mutual System



(See FMG)






FMG
FM Global
(401) 275-3000


(Formerly:  FM - Factory Mutual System)



www.fmglobal.com






GA
Gypsum Association
(202) 289-5440


www.gypsum.org






GANA
Glass Association of North America
(785) 271-0208


(Formerly:  FGMA - Flat Glass Marketing Association)



www.glasswebsite.com/gana






GRI
Geosynthetic Research Institute
(610) 522-8440


www.drexel.edu/gri






GTA
Glass Tempering Division of Glass Association of North



America



(See GANA)






HI
Hydraulic Institute
(888) 786-7744



(973) 267-9700





HI
Hydronics Institute
(908) 464-8200


Division of Gas Appliance Manufacturers Association



www.gamanet.org






HMMA
Hollow Metal Manufacturers Association



Division of National Association of Architectural Metal



Manufacturers



(See NAAMM)






HPVA
Hardwood Plywood & Veneer Association
(703) 435-2900


www.hpva.org






HPW
H. P. White Laboratory, Inc.
(410) 838-6550





IAS
International Approval Services



(See CSA International)






ICEA
Insulated Cable Engineers Association, Inc.
(508) 394-4424


www.icea.net






ICRI
International Concrete Repair Institute
(703) 450-0116


www.icri.org






IEC
International Electrotechnical Commission
41 22 919 02 11


www.iec.ch






IEEE
Institute of Electrical and Electronics Engineers, Inc. (The)
(212) 419-7900


www.ieee.org






IESNA
Illuminating Engineering Society of North America (The)
(212) 248-5000


www.iesna.org






IGCC
Insulating Glass Certification Council
(315) 938-7444


www.igcc.org






ILI
Indiana Limestone Institute of America, Inc.
(812) 275-4426


www.iliai.com






IRI
HSB Industrial Risk Insurers
(800) 520-7300


www.industrialrisk.com
(860) 520-7300





ITS
Intertek Testing Services
(800) 345-3851


www.itsglobal.com
(607) 753-6711





IWS
Insect Screening Weavers Association



(Now defunct)






KCMA
Kitchen Cabinet Manufacturers Association
(703) 264-1690


www.kcma.org






LGSI
Light Gage Structural Institute
(972) 625-4560


www.loseke.com






LMA
Laminating Materials Association
(201) 664-2700


(Formerly:  ALA - American Laminators Association)



www.lma.org






LPI
Lightning Protection Institute
(800) 488-6864


www.lightning.org
(847) 577-7200





LSGA
Laminated Safety Glass Association



(See GANA)






MBMA
Metal Building Manufacturers Association
(216) 241-7333


www.mbma.com






MFMA
Maple Flooring Manufacturers Association
(847) 480-9138


www.maplefloor.org






MFMA
Metal Framing Manufacturers Association
(312) 644-6610





MHIA
Material Handling Industry of America
(800) 345-1815


www.mhia.org
(704) 676-1190





MIA
Marble Institute of America
(614) 228-6194


www.marble-institute.com






ML/SFA
Metal Lath/Steel Framing Association



(See SSMA)






MSS
Manufacturers Standardization Society of The Valve and
(703) 281-6613


Fittings Industry, Inc.



www.mss-hq.com






NAAMM
National Association of Architectural Metal Manufacturers
(312) 332-0405


www.naamm.org






NAAMM
North American Association of Mirror Manufacturers



(See GANA)






NACE
NACE International
(281) 228-6200


(National Association of Corrosion Engineers International)



www.nace.org






NAIMA
North American Insulation Manufacturers Association
(703) 684-0084


(The)



www.naima.org






NAMI
National Accreditation and Management Institute, Inc.
(304) 258-5100





NAPM
National Association of Photographic Manufacturers



(See PIMA)






NBGQA
National Building Granite Quarries Association, Inc.
(800) 557-2848


www.nbgqa.com






NCMA
National Concrete Masonry Association
(703) 713-1900


www.ncma.org






NCPI
National Clay Pipe Institute
(414) 248-9094


www.ncpi.org






NCTA
National Cable Television Association
(202) 775-3669


www.ncta.com






NEBB
National Environmental Balancing Bureau
(301) 977-3698


www.nebb.org






NECA
National Electrical Contractors Association
(301) 657-3110


www.necanet.org






NeLMA
Northeastern Lumber Manufacturers' Association
(207) 829-6901


www.nelma.org






NEMA
National Electrical Manufacturers Association
(703) 841-3200


www.nema.org






NETA
InterNational Electrical Testing Association
(303) 697-8441


www.electricnet.com/neta






NFPA
National Fire Protection Association
(800) 344-3555


www.nfpa.org
(617) 770-3000





NFRC
National Fenestration Rating Council
(301) 589-6372


www.nfrc.org






NGA
National Glass Association
(703) 442-4890


www.glass.org






NHLA
National Hardwood Lumber Association
(901) 377-1818


www.natlhardwood.org






NLGA
National Lumber Grades Authority
(604) 524-2393


www.nlga.org






NOFMA
National Oak Flooring Manufacturers Association
(901) 526-5016


www.nofma.org






NPA
National Particleboard Association



(See CPA)






NRCA
National Roofing Contractors Association
(800) 323-9545


www.nrca.net
(847) 299-9070





NRMCA
National Ready Mixed Concrete Association
(301) 587-1400


www.nrmca.org






NSA
National Stone Association
(800) 342-1415


www.aggregates.org
(202) 342-1100





NSF
NSF International
(800) 673-6275


(National Sanitation Foundation International)
(734) 769-8010


www.nsf.org






NTMA
National Terrazzo & Mosaic Association (The)
(800) 323-9736


www.ntma.com
(703) 779-1022





NWWDA
National Wood Window and Door Association



(See WDMA)






PCI
Precast/Prestressed Concrete Institute
(312) 786-0300


www.pci.org






PDCA
Painting and Decorating Contractors of America
(800) 332-7322


www.pdca.com
(703) 359-0826





PDI
Plumbing & Drainage Institute
(800) 589-8956


www.pdionline.org
(508) 230-3516





PGI
PVC Geomembrane Institute/Technology Program
(217) 333-3929


University of Illinois-Urbana Champaign



//pgi-tp.ce.uiuc.edu






PIMA
Photographic & Imaging Manufacturers Association
(914) 698-7603


(Formerly:  NAPM - National Association of Photographic Manufacturers)



www.pima.net






RCSC
Research Council on Structural Connections



c/o AISC



www.boltcouncil.org






RFCI
Resilient Floor Covering Institute
(Contact by mail only)





RIS
Redwood Inspection Service
(888) 225-7339


Division of the California Redwood Association
(415) 382-0662


www.calredwood.org






RMA
Rubber Manufacturers Association
(800) 220-7620


www.rma.org
(202) 682-4800





SAE
SAE International
(724) 776-4841


www.sae.org
(724) 776-4960 (publications)





SDI
Steel Deck Institute
(847) 462-1930


www.sdi.org






SDI
Steel Door Institute
(440) 899-0010


www.steeldoor.org






SEFA
Scientific Equipment and Furniture Association
(843) 689-6878


www.sefalabfurn.com






SGCC
Safety Glazing Certification Council
(315) 938-7444


www.sgcc.org






SIGMA
Sealed Insulating Glass Manufacturers Association
(312) 644-6610


www.sigmaonline.org/sigma






SJI
Steel Joist Institute
(843) 626-1995


www.steeljoist.org






SMA
Screen Manufacturers Association
(561) 533-0991





SMACNA
Sheet Metal and Air Conditioning Contractors' National Association
(703) 803-2980


www.smacna.org






SPI
The Society of the Plastics Industry, Inc.
(202) 974-5200


www.plasticsindustry.org






SPIB
Southern Pine Inspection Bureau (The)
(850) 434-2611


www.spib.org






SPI/SPFD
The Society of the Plastics Industry, Inc.



Spray Polyurethane Foam Division



(See SPI)


SPRI
SPRI
(781) 444-0242


(Single Ply Roofing Institute)



www.spri.org






SSINA
Specialty Steel Industry of North America
(800) 982-0355


www.ssina.com
(202) 342-8630





SSMA
Steel Stud Manufacturers Association
(312) 456-5590


(Formerly:  ML/SFA - Metal Lath/Steel Framing Association)



www.ssma.com






SSPC
SSPC:  The Society for Protective Coatings
(800) 837-8303


www.sspc.org
(412) 281-2331





STI
Steel Tank Institute
(847) 438-8265


www.steeltank.com






SWI
Steel Window Institute
(216) 241-7333


www.steelwindows.com






SWRI
Sealant, Waterproofing & Restoration Institute
(816) 472-7974


www.swrionline.org






TCA
Tile Council of America, Inc.
(864) 646-8453


www.tileusa.com






TPI
Truss Plate Institute
(608) 833-5900





TPI
Turfgrass Producers International
(800) 405-8873


www.turfgrasssod.org
(847) 705-9898





UFAC
Upholstered Furniture Action Council
(336) 885-5065


www.ufac.org






UL
Underwriters Laboratories Inc.
(800) 704-4050


www.ul.com
(847) 272-8800





UNI
Uni-Bell PVC Pipe Association
(972) 243-3902


//members.aol.com/unibell






USG
United States Gypsum Company
(800) 874-4968


A Subsidiary of USG Corporation
(312) 606-4000


www.usg.com






USITT
United States Institute for Theatre Technology, Inc.
(800) 938-7488


www.culturenet.ca/usitt
(315) 463-6463





USP
U.S. Pharmacopeia
(800) 822-8772


www.usp.org
(301) 881-0666





WASTEC
Waste Equipment Technology Association
(800) 424-2869


www.wastec.org
(202) 244-4700





WCLIB
West Coast Lumber Inspection Bureau
(800) 283-1486


www.wclib.org
(503) 639-0651





WCMA
Window Covering Manufacturers Association
(212) 661-4261


(Formerly:  AWCMA - American Window Covering Manufacturers Association)



www.windowcoverings.org






WDMA
Window & Door Manufacturers Association
(800) 223-2301


(Formerly:  NWWDA - National Wood Window and Door Association)
(847) 299-5200


www.wdma.com






WIC
Woodwork Institute of California
(916) 372-9943


www.wicnet.org






WMMPA
Wood Moulding & Millwork Producers Association
(800) 550-7889


www.wmmpa.com
(530) 661-9591





WWPA
Western Wood Products Association
(503) 224-3930


www.wwpa.org


Delete list of code agencies below if not required.  The Section Text in MASTERSPEC Sections is prepared assuming list is retained.

Delete entries below if not referenced in Specifications.  List has been checked against information obtained from the Internet and by direct telephone contact; it only includes those agencies referenced in the Section Text in MASTERSPEC Sections.  Insert abbreviations, acronyms, and names used in Specifications or added to the office master.

BOCA
BOCA International, Inc.
(708) 799-2300


www.bocai.org






CABO
Council of American Building Officials



(See ICC)






IAPMO
International Association of Plumbing and Mechanical Officials (The)
(909) 595-8449


www.iapmo.org






ICBO
International Conference of Building Officials
(800) 284-4406


www.icbo.org
(562) 699-0541





ICC
International Code Council
(703) 931-4533


(Formerly:  CABO - Council of American Building Officials)



www.intlcode.org






SBCCI
Southern Building Code Congress International, Inc.
(205) 591-1853


www.sbcci.org


Delete list of Federal agencies below if not required.  The Section Text in MASTERSPEC Sections is prepared assuming list is retained.

Delete entries below if not referenced in Specifications.  List has been checked against Congressional Quarterly's "Washington Information Directory 1998-1999" and information obtained from the Internet and by direct telephone contact; it only includes those agencies referenced in the Section Text in MASTERSPEC Sections.  Insert abbreviations, acronyms, and names used in Specifications or added to the office master.

CE
Army Corps of Engineers
(601) 634-2355


CRD Standards






CFR
Code of Federal Regulations
(202) 512-1800


www.access.gpo.gov/nara/cfr






CPSC
Consumer Product Safety Commission
(800) 638-2772


www.cpsc.gov
(301) 504-0990





DOC
Department of Commerce
(202) 482-2000


www.doc.gov






DOD
Department of Defense
(215) 697-6257


DOD Specifications and Standards



//astimage.daps.dla.mil/online






EPA
Environmental Protection Agency
(202) 260-2090


www.epa.gov






FAA
Federal Aviation Administration
(202) 366-4000


Department of Transportation



www.faa.gov






FCC
Federal Communications Commission
(202) 418-0190


www.fcc.gov






FDA
Food and Drug Administration
(888) 463-6332


www.fda.gov






FED-STD
Federal Standard



(See FS)






FS
Federal Specification



(Available from DOD, GSA, and NIBS)






FTMS
Federal Test Method Standard



(See FS)






GSA
General Services Administration
(202) 708-5082


www.gsa.gov
(202) 619-8925



(Federal



Specifications)





HUD
Department of Housing and Urban Development
(202) 401-0388


www.hud.gov






LBL
Lawrence Berkeley Laboratory



(See LBNL)






LBNL
Lawrence Berkeley National Laboratory
(510) 486-5605


www.lbl.gov






MILSPEC
Military Specification and Standards



(See DOD)






NCHRP
National Cooperative Highway Research Program



(See TRB)






NIST
National Institute of Standards and Technology
(301) 975-2000


www.nist.gov






OSHA
Occupational Safety & Health Administration
(202) 219-5000


(See CFR 29)



www.osha.gov






RUS
Rural Utilities Service
(202) 720-9540


(See USDA)






TRB
Transportation Research Board
(202) 334-2933


www.nas.edu/trb






USDA
Department of Agriculture
(202) 720-8732


www.usda.gov






USPS
Postal Service
(202) 268-2000


www.usps.gov


Delete list of state agencies below if not required.  The Section Text in MASTERSPEC Sections is prepared assuming list is retained.

Delete entries below if not referenced in Specifications.  List has been checked against information obtained from the Internet and by direct telephone contact; it only includes those agencies referenced in the Section Text in MASTERSPEC Sections.  Insert abbreviations, acronyms, and names, such as state highway departments, used in Specifications or added to the office master.

PART 43 -  PRODUCTS (Not Used)

PART 44 -  EXECUTION (Not Used)

END OF SECTION 01068

SECTION 01145 - CUTTING AND PATCHING

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 45 -  GENERAL

45.1 DESCRIPTION

Cutting and patching includes cutting into existing structures to provide for the installation or performance of other work and subsequent fitting and patching required to restore surfaces to their original condition.

Cutting and patching is performed for coordination of the work, to uncover work for access or inspection, to obtain samples for testing, to permit alterations to be performed or for other similar purposes.

Cutting and patching performed during the manufacture of products, or during the initial fabrication, erection or installation processes is not considered to be “cutting and patching” under this definition.  Drilling of holes to install fasteners and similar operations are also not considered to be “cutting and patching”

45.2 QUALITY ASSURANCE

Requirements for Structural Work:  Do not cut and patch structural work in a manner that would result in a reduction of load-carrying capacity or of loading deflection ratio.

Before cutting and patching structural work, obtain the Contracting Officer’s written approval.

Operational and Safety Limitations:  Do not cut and patch operational elements or safety related components in a manner that would result in a reduction of their capacity to perform in the manner intended, including energy performance, or that would result in increased maintenance, or decreased operational life or decreased safety.  

Visual Requirements:  Do not cut and patch work in a manner that would result in substantial visual evidence of cut and patch work.  Remove and replace work judged by the Contracting Officer to be cut and patched in a visually unsatisfactory manner.

If possible, retain the original installer or fabricator, or another recognized experienced and specialized firm to cut and patch.

Insert an article for extra prints of photographs if local custom prevents Owner from obtaining unrestricted use of negatives.  See Division 1 Section "Photographic Documentation."

PART 46 -  PRODUCTS 

46.1 MATERIALS

Use materials for cutting and patching that are identical to existing materials.  If identical materials are not available, or cannot be used, use materials that match existing adjacent surfaces to the fullest extent possible with regard to visual effect.  Use materials for cutting and patching that will result in equal-or-better performance characteristics.

For any change in materials submit request for substitution in accordance with Section 01330 “Submittals”.

PART 47 -  EXECUTION

47.1 INSPECTION

Before cutting, examine the surface to be cut and patched and the conditions under which the work is to be performed.  If unsafe or otherwise unsatisfactory conditions are encountered, take corrective action before proceeding with work

47.2 PREPARATION

Provide temporary support to prevent failure of work to be cut.

Protect other work during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for that part of the project that may be exposed during cutting and patching operations.

47.3 PERFORMANCE

Employ skilled workman to perform cutting and patching work.  Proceed with cutting and patching at the earliest feasible time and complete work without delay.

Cut the work using methods that are least likely to damage work to be retained or adjoining work.  Where possible review proposed procedures with the original installer comply with original installer’s recommendations.

Ensure that all backfill layers are compacted to minimum of 95% of the modified “D” Proctor test for compaction.  Each lift will be applied in six (6) inch lifts and compacted.  Contractor is responsible for repair due to settling of the surface, base, sub-base, and or subgrade.

Contractor will ensure that a tack coat is applied to all joints before installing new asphalt.

Patch with seams which are durable and a invisible as possible.  Comply with specific tolerances for the work

Where feasible, inspect all test patched areas to demonstrate integrity of work.

Restore surfaces of patched areas to match adjacent finishes.  Where necessary, extend finish restoration into retained adjoining work in a manner, which will eliminate of patching and refinishing.

END OF SECTION 01145

SECTION 01200 - PROJECT MEETINGS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 48 -  GENERAL

48.1 PRECONSTRUCTION CONFERENCE

A preconstruction conference  may be scheduled by the Contracting Officer (as required), for the purpose of reviewing the requirements of the Contract Documents, working conditions, access to the sites, security, progress schedules, application for progress payments and any other matter that should properly be discussed prior to the actual start of construction. Attendance by the General Contractor or an authorized representative is mandatory.

The following personnel  should be present at the Preconstruction Conference:  

General Contractor; General Contractor's superintendent; All major Sub-Contractors and Superintendents as determined by the General Contractor and Contracting Officer.

48.2 PROGRESS MEETINGS

Definitions below have been adapted from the glossary of terms in AGC's "Construction Planning & Scheduling."  For many projects, most are unnecessary and may be deleted.

Progress meetings shall be held at a frequency determined during the preconstruction conference or as directed by the Contracting Officer.  The General Contractor shall be responsible for the preparation and distribution of minutes of these meetings.

PRE-INSTALLATION CONFERENCES

Pre-Installation Conferences shall be held prior to the start of various portions of the work, typically prior to the start of work for each construction trade.  These meetings shall be held on an as needed basis as determined by the Contracting Officer.

48.3 OTHER MEETINGS

Other meetings may be scheduled from time to time by the Contracting Officer to determine progress, the causes for the lack of progress, remedies and for clarification of the provisions of the contract

Insert an article for extra prints of photographs if local custom prevents Owner from obtaining unrestricted use of negatives.  See Division 1 Section "Photographic Documentation."

PART 49 -  PRODUCTS (not used)

PART 50 -  EXECUTION (not used)

END OF SECTION 01200

SECTION 01300 - SUBMITTALS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 51 -  GENERAL

51.1 Use Schedule of Material Submittals, Air Force Form 66. All submittals must be received by the Government within 30 days after Task Order award. Notice to Proceed shall not be issued until all submittals are received. Notice to Proceed will be issued in less than 30 days if all submittals have been received by the Government. Failure to deliver all submittal within 30 days of award will be held against the contractor. 

All submittals will be made using Air Force Form 3000.

51.2 SHOP DRAWINGS

General Contractors shall submit all requests for material approval on AF Form 3000.  Materials include articles, supplies, raw materials, shop drawings, equipment, parts, components, etc.  If the submittal includes any deviation from the drawings or specifications, the General Contractor shall identify the differences in a cover letter. Number of copies and distribution of submittals shall be covered in the Preconstruction Conference.

Shop drawings shall include:  fabrication, erection, layout, and setting drawings; manufacturer's catalog sheets and/or descriptive data for materials and equipment, showing dimensions, performance characteristics, and capacities; wiring and control diagrams; electrical characteristics; design calculations; and other pertinent information as required to obtain approval of the items involved.

Before submission, the General Contractor shall check the shop drawings of all items furnished by  it or any Subcontractor as follows: check the shop drawings for completeness and compliance with the contract documents; check and verify all dimensions and field conditions relating to the shop drawings. Submission of an AF Form 3000 by the General Contractor is evidence that the General Contractor has complied with this requirement.

The Contracting Officer will return for resubmission all shop drawings submitted without the above specified approval and certification and all shop drawings which in the Contracting Officer's opinion contain numerous discrepancies and/or have not been checked or have been superficially checked only by the General Contractor or Subcontractor.

The Contracting Officer will receive shop drawings from the General Contractor only.  Shop drawings submitted to the Contracting Officer by subcontractors, material suppliers, etc. will be returned, unchecked, to the General Contractor.  

Acceptance of shop drawings by the Contracting Officer will be in a general nature only, and such acceptance will not relieve the General Contractor  of the responsibility for accuracy of such shop drawings, proper fitting, coordination, construction of work, and furnishing materials and work required by Contract but not indicated on shop drawings. Acceptance of shop drawings shall not be construed as approving departures from Contract requirements.

Unless otherwise directed, the General Contractor shall submit all required submittals to the Contracting Officer before Notice to Proceed (NTP) will be granted. Failure to furnish all material submittals within the time specified by the Contracting Officer will result in the issuance of a Cure Notice subjecting the General Contractor to possible default termination.

51.3 APPLICATION FOR PAYMENTS

Construction progress payment requests shall be submitted by the General Contractor on AIA Form G7O2 and AIA Form G703.  These forms serve both as a progress payment request as well as the firm's invoice.  The payment request shall be submitted directly to the Contracting Officer.

51.4 PROJECT PROGRESS SCHEDULE AND REPORTS

Within ten (10) days after receipt of Notice  of Award, General Contractor shall submit the original and two (2) copies of a proposed Contract Progress Schedule to the Contracting Officer.

The General Contractor shall complete progress reports weekly using the Expedition software, beginning immediately upon receipt of Notice to Proceed, and  sent via email. Contracting Officer will provide appropriate email addresses to the contractor soon after award. 

Prepare a network analysis system using the critical path method (CPM) using Primavera SureTrak.  Submit three paper copies to the Contracting Officer for review within ten (10)  days after receipt of Notice to Proceed. Electronic versions will be sent to the parties indicated by the Contracting Officer.

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

Scale and spacing shall allow space for notations and revisions.

Sheet size:  Minimum 22 x 17 inches.

Provide sub-schedules to define critical portions of entire schedules.

The Contracting Officer will review and approve/disapprove the schedule and furnish a copy to the General Contractor.

Submit to the Contracting Officer for acceptance an updated schedule at least once each month.  Schedule shall show actual progress and any proposed changes in the schedule of remaining work.

51.5 SCHEDULE OF VALUES

General:  Coordinate and prepare the schedule of values and progress schedules within ten (10) days after contract award, in conjunction with the preparation of the progress schedule. Correlate line items with other administrative schedules and the forms required for the work, including progress schedule, payment request form, listing of subcontractors, schedule of allowances, schedule of Additive Bid Items, etc.  Provide breakdown of the Contract Sum in sufficient detail to facilitate continued evaluation of payment requests and progress reports.  Breakdown principal subcontract amounts into several like items.  Round off to nearest whole dollar, but with total equal to contract sum.

Material/Fabrication Values:  For each unit of work containing materials or equipment purchased, fabricated or delivered, but not yet installed, show the "initial value" for payment request and  "value added" for subsequent stage or stages of completion on that unit of work. General Contractor must receive approval from Contracting Officer before billing for Material Stored on Site (see Contract Clause 52.232-5).

Time Coordination:  To coordinate initial submittals and other administrative "start-up" activities, submit the schedule of values to the Contracting Officer  within 10 days  after receipt of Notice of Award.

Margins of Cost:  In general, each item in the schedule of values and in the payment requests sha1l be complete with its total expenses and proportionate share of general overhead and profit margin. Except as otherwise indicated, those major cost items that are not a direct cost of actual work-in-place such as distinct temporary facilities, may be either shown as line items on the schedule of values or distributed as general overhead expense.

51.6 GENERAL CONTRACTORS CLOSEOUT SUBMITTALS

Refer to Section 01770, Contract Closeout, regarding operation and maintenance manuals, real property installation costs, as-built drawings, and other closeout documents.

END OF SECTION 01300

SECTION 01400 - QUALITY CONTROL

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 52 -  GENERAL

52.1 RELATED DOCUMENTS

Drawings and other Division 1 Specification Sections, apply to this Section.

52.2 SUMMARY

This Section includes administrative and procedural requirements for quality assurance and quality control.

Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve General Contractor of responsibility for compliance with the Contract Document requirements.

Retain subparagraphs below to clarify applicability of provisions in this Section.  Revise to suit Project.  Coordinate revisions with the General Conditions and other Division 1 Sections.

Specific quality-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.

Specified tests, inspections, and related actions do not limit General Contractor's quality-control procedures that facilitate compliance with the Contract Document requirements.

52.3 QUALITY CONTROL DURING CONSTRUCTION

The General Contractor shall provide and maintain an effective quality control program that includes control of work performed by its own forces and that of its Sub-Contractors including layout of work, control of work features, and validation of the as-built configuration.  The General Contractor’s quality control system shall be the means by which it assures itself that its construction complies with the requirements of the contract documents

The General Contractor’s quality control system shall include three phases of inspection for all definable features of work as follows:

Preparatory Inspection:  This should be performed prior to beginning any work on any definable feature of work.   It shall include a review of contract requirements; a check to assure that all materials and/or equipment have been tested, submitted, and approved; a check to assure that provisions have been made to provide required control testing; examination of the work area to ascertain that all preliminary work has been completed; and a physical examination of materials and equipment to assure that they conform to approved shop drawings or submittal data and that all materials and/or equipment are on hand when needed.

Initial Inspection:  This should be performed as soon as work begins on a representative portion of the particular feature of work and should include examination of the quality of workmanship as well as a review of control testing for compliance with contract requirements.

Follow-up Inspection:  These should be performed daily to assure continuing compliance with the contract requirements, including testing, until completion of the particular feature of work.

The General Contractor at the job site shall receive all items required for project construction and note any damage incurred during shipment.  The General Contractor shall be responsible for protecting and maintaining the item in new condition throughout storage period and during erection or installation.

52.4 All work and materials whether incorporated into the project or not, all processes of manufacturer and all methods of construction shall at all times and places be subject to the inspection of the Contracting Officer who shal1 be the final judge of the quality and suitability of same for the purposes for which they are used.  Should they fail to meet  approval, they shall be forthwith reconstructed, made good, replaced and or corrected, as the case may be, by the General Contractor at  its own expense. Rejected materials shall immediately be removed from the site.

52.5 DEFINITIONS

Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and ensure that proposed construction complies with requirements.

Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that completed construction complies with requirements.  

Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.

52.6 TESTING LABORATORY SERVICES

If the services of a testing laboratory are necessary, the Contracting Officer will select from a list at three (3) certified independent testing laboratories as submitted by the General Contractor.

General Contractor shall employ and pay for services of the selected certified independent testing laboratory to perform inspection and testing service in accordance with requirements specified in individual specification sections and as required by the Contracting Officer.

Reports will be submitted to the Contracting Officer, in duplicate, giving observations and results of tests, indicating compliance or non-compliance with specified standards and with Contract Documents.

General Contractor shall cooperate with Testing Laboratory personnel; furnish tools, samples of materials, design mix, equipment, storage and assistance as requested.

Notify Contracting Officer and Testing Laboratory 24 hours prior to expected time for operations requiring testing services.

Make arrangements with Testing Laboratory and pay for additional samples and tests for General Contractor's convenience or if test(s) confirm noncompliance.

Insert an article on special compliance with a governing code only if necessary.  Such provisions belong in the Supplementary Conditions.

52.7 SUBMITTALS

Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recognized authority.

Retain paragraph below with "Delegated Design" Article.

Retain paragraph and subparagraphs below if retained in "Quality Control" Article.

Schedule of Tests and Inspections:  Prepare in tabular form and include the following:

Revise list below to suit Project.

Specification Section number and title.

Description of test and inspection.

Identification of applicable standards.

Identification of test and inspection methods.

Number of tests and inspections required.

Time schedule or time span for tests and inspections.

Entity responsible for performing tests and inspections.

Requirements for obtaining samples.

Unique characteristics of each quality-control service.

Revise paragraph and subparagraphs below to suit Project.  In the case of multiple contracts, consider assigning responsibility for coordination of submittals to one contract.  See Evaluations.

Reports:  Prepare and submit certified written reports that include the following:

Revise list below to suit Project.

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

Ambient conditions at time of sample taking and testing and inspecting.

Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.

Name and signature of laboratory inspector.

Recommendations on retesting and reinspecting.

Retain general requirements below.  Specific submittals may be specified in other Sections.

Permits, Licenses, and Certificates:  For Government's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and similar documents, established for compliance with standards and regulations bearing on performance of the Work.

52.8 QUALITY ASSURANCE

Fabricator Qualifications:  A firm experienced in producing products 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 units.

Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent to those indicated for this Project.

If more detailed requirements are needed, add this information to specific individual Sections.  Examples include Installer employing workers trained and approved by manufacturer, Installer being acceptable to manufacturer, and Installer being an authorized representative of manufacturer for both installation and maintenance.

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 in-service performance.

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.

If other design professionals are indicated in Specification Sections, insert qualifications here.

Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of the system, assembly, or product that are similar to those indicated for this Project in material, design, and extent.

Retain paragraph and subparagraph below if other Specification Sections assign certain items of work to preselected contractors (specialists).  Revise to suit Project.  See Evaluations about naming parties other than Owner and Contractor in Specifications.

Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities that are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and shall be engaged for the activities indicated.

Requirement for specialists shall not supersede building codes and similar regulations governing the Work, nor interfere with local trade-union jurisdictional settlements and similar conventions.

Retain paragraph below.  Specify exceptions, such as ASTM laboratory prequalification standards, in individual Sections.

Testing Agency Qualifications:  An agency with the experience and capability to conduct testing and inspecting indicated, as documented by ASTM E 548, and that specializes in types of tests and inspections to be performed.

Delete paragraph and subparagraphs below if no preconstruction testing is required.  Indicate in individual Sections whether Owner or Contractor engages testing agency.

52.9 QUALITY CONTROL

Retain paragraph and subparagraphs below for projects where Contractor is responsible for providing quality-control services.  See Evaluations.

General Contractor Responsibilities:  Unless otherwise indicated, provide quality-control services specified and required by Contracting Officer.

Retain subparagraph below if some Sections require an independent testing agency to perform certain tests and inspections.

Where services are indicated as General Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.

Retain subparagraph below to assure validity of agencies' reports.

Notify testing agencies at least twenty-four (24) hours in advance of time when Work that requires testing or inspecting will be performed.

Where quality-control services are indicated as General Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.

Testing and inspecting requested by General Contractor and not required by the Contract Documents are General Contractor's responsibility.

Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

Model codes require both periodic and continuous special inspections for certain types of construction and require Owner or design professional to engage testing agency.

Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing.

Retain paragraph below (which is not covered in the General Conditions) and insert special Project requirements.  Additional requirements might include Architect's or Construction Manager's right to require use of a different laboratory for retesting and reinspecting.

Retesting/Reinspecting:  Regardless of whether original tests or inspections were General Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that revised or replaced Work that failed to comply with requirements established by the Contract Documents, at no additional cost to the Government.

Retain paragraph and subparagraphs below if Contractor engages testing agency.

Testing Agency Responsibilities:  Cooperate with Contracting Officer and General Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.

Notify Contracting Officer promptly of irregularities or deficiencies observed in the Work during performance of its services.

Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.

Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through General Contractor.

Do not release, revoke, alter, or increase requirements of the Contract Documents or approve or accept any portion of the Work.

Do not perform any duties of General Contractor.

Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assignment of personnel.  Provide the following:

Access to the Work.

Incidental labor and facilities necessary to facilitate tests and inspections.

Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.

Facilities for storage and field curing of test samples.

Delete first subparagraph below if not required or common practice in Project vicinity.

Delivery of samples to testing agencies.

Preliminary design mix proposed for use for material mixes that require control by testing agency.

Security and protection for samples and for testing and inspecting equipment at Project site.

Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and quality control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.

Schedule times for tests, inspections, obtaining samples, and similar activities.

Distribution:  Distribute schedule to Contracting Officer, testing agencies, and each party involved in performance of portions of the Work where tests and inspections are required.

PART 53 -  PRODUCTS (Not Used)

PART 54 -  EXECUTION 

54.1 REPAIR AND PROTECTION

General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.

Provide materials and comply with installation requirements specified in other Sections of these Specifications.  Restore patched areas and extend restoration into adjoining areas in a manner that eliminates evidence of patching.

Retain subparagraph above or below.  Above is for simple projects that do not include a "Cutting and Patching" Section and relies on patching and repair materials being the same as for new construction.

Comply with the Contract Document requirements for Division 1 Section 01145 "Cutting and Patching."

Protect construction exposed by or for quality-control service activities.

Repair and protection are General Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.

END OF SECTION 01400

SECTION 01450 - SAFETY, HAZARDOUS MATERIALS AND HEALTH REQUIREMENTS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 55 -  GENERAL

55.1 DESCRIPTION

The General Contractor shall establish a hazardous material (HM) storage and distribution system when HM is to be used.  All HM required to support the contract shall be reported to the Hazardous Material Pharmacy (HMP) using the General Contractor HM Identification Form.  The Form may be altered to enhance tracking.  The General Contractor HM Identification Form will be provided to the General Contractor at or prior to the Pre-Construction Conference.  Additional HM needed by the General Contractor shall be identified to the Contracting Officer’s Representative for approval by the HMP.

The General Contractor planning to use HM for the work shall register with the installation HMP prior to start of work in order to support the installation’s compliance with Executive Order 12856, Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements.

The General Contractor shall maintain a Contractor HM Identification Form for all HM on the job site for inspection/verification.

The Contracting Officer Representative will verify that the HM identified to the HMP is the only HM in use on the job site.

The General Contractor shall provide the following to the HMP:

Provide a list of each material and quantity of material for all proposed HM.  Hazardous Material shall be construed to mean any item that is:

A health hazard or physical hazard as defined in 29 CFR, 1910.1200(c).

Regulated in its disposal by EPA under 40 CFR.

Hazardous as defined by DOT regulations under 49 CFR.

Hazardous as defined by the Dangerous Goods Regulations of the International Air Transport Association.

Provide a material safety date sheet (MSDS) for each item on the HM list.

Typical examples of hazardous materials used on the jobsite include but are not limited to:

Petroleum based liquids/gases (gasoline, kerosene, diesel, propane, butane, acetylene, etc.)

Explosives

Adhesives and glues

Shot charges for anchor systems

Volatile solvents (such as PVC cleaner and glues, paint thinners)

Non-water-based paints

Liquid sealants

Epoxies and coatings systems

Acidic or alkali cleaners

The General Contractor shall establish a construction-specific HM storage and issue location that fully complies with federal, state and local environmental regulations.  Materials issued shall be tracked for quantities used.  Unused materials shall be inventoried and removed from the Rhode Island National Guard installation prior to closeout of the contract or expiration date of the HM.  Reports of materials delivered, used and removed from the installation shall be submitted to the Contracting Officer monthly and prior to contract closeout.

The General Contractor shall comply with all federal, state and local environmental standards.

The General Contractor shall accompany the Contracting Officer Representative and the installation Environmental Manager (EM) on project closeout inspection to ensure all used and unused HM has been removed from the installation.  This requirement shall not be a punch list item and must be accomplished prior to the Government accepting beneficial occupancy of the facility or construction item.

55.2 HEALTH AND SAFETY REQUIREMENTS

All products and materials used in connection with this project shall remain asbestos and lead free.

Delete subparagraph below if Material Safety Data Sheets are not required.  See Editing Instruction No. 2 in the Evaluations.

Retain first paragraph below if work is extensive enough to require shoring and formwork and authorities having jurisdiction require design by a professional engineer.

If hazardous waste materials are detected or generated at any time, the Contracting Officer shall be immediately notified of each and every occurrence.  No work shall be performed in any area with suspected hazardous containing materials without the prior authorization of the Contracting Officer.

In accordance with OSHA, the General Contractor shall be responsible for compliance with applicable laws, codes, rules, regulations and standards with respect to safety and health. The General Contractor shall inspect and report compliance with all safety and health regulations in accordance with the requirements.  The General Contractor shall monitor and provide the project with adequate safeguards, including but not limited to the proper fencing, barricades, clothing equipment, waste containers, and storage units that are necessary for the protection of its employees.  

If any emergency condition should develop during the entire project, the General Contractor shall immediately notify the Contracting Officer of each and every occurrence.  The General Contractor shall also recommend appropriate courses of action to the Contracting Officer.

Delete paragraph below if considered unnecessary.  Delete "professional engineer" if Shop Drawings for formwork or temporary shoring and supports are not required.  Delete "testing agency" if owner hires testing agency or if none is used.

The General Contractor shall provide for the maintenance of traffic and the protection of the public from damage to person or property, within the limits of and for the duration of the Contract, through completion.  This requirement shall include furnishing, installing and maintaining temporary construction signs, sign supports, cones, arrow board trailers or arrow panels, truck mounted and other safety equipment, and maintenance of traffic control devices of methods as directed by the Contracting Officer.

1.5
ACCIDENTS AND PERSONNEL INJURIES 

A. The General Contractor shall provide such equipment and facilities as necessary or required in case of accident and/or personal injury, for first aid service to anyone who may be injured during the progress of work within the limits of and for the duration of the contract. In addition, the General Contractor shall have standing arrangements for the removal and hospital treatment of any person who may be injured or who may become ill on the job site. 

B. The General Contractor shall report immediately to the contracting Officer any accident and/or personal injury resulting in lost time to employees.  Also, notify of vehicle accidents or any accident resulting in damage to Government property, or the public, and furnish in writing full information including testimony of witnesses regarding any and all accidents and injuries.

1.6
PERSONNEL SAFETY EQUIPMENT1
A. For the duration of the contract and in accordance with OSHA, the General Contractor shall take responsibility to ensure that all its employees are provided with the necessary personal protective equipment (PPE) including any required personnel traffic safety equipment.  Personal protective equipment as required shall include, but not be limited to, the approved hard hats, safety shoes, gloves, goggles, eye/face shield protection, safety belts, harnesses, respirators, hearing protection, traffic safety vests, etc.

PART 2


PRODUCTS (Not Applicable)

PART 3 


EXECUTION
(Not Applicable)

END OF SECTION 01450

Copyright 1998, The American Institute of Architects (AIA)

SECTION 01500  - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 56 -  GENERAL

56.1 PROJECT OFFICE AND TELEPHONE SERVICE

The General Contractor shall provide, in an approved location, a temporary project office of sufficient size to comfortably accommodate the operations of the Contractor at the job site, complete with adequate lighting, heating, cooling, ventilating, tables or desks, chairs, drawing files, and other construction needs.  A suitable trailer or other suitable type of portable office conforming to these requirements may be used, subject to the Contracting Officer's approval. Any expense for electricity/gas energy for heating, cooling or lighting these facilities shall be provided by the General Contractor.

The General Contractor shall keep on file in this office, copies of contract drawings, shop drawings, specifications, and other records pertaining to the project, in good condition, and readily accessible to the General Contractor, Contracting Officer, and all parties concerned.  Do not use the office space for storage of tools or construction materials, or for any purpose other than that of an office. After project acceptance and/or after approval, remove the temporary project office.

The General Contractor shall provide, maintain, and pay for telephone service in the temporary project office for the use of all persons associated with the project, until project acceptance.  Construction personnel shall not use existing Government telephones.

The General Contractor shall provide for temporary drainage facilities, including ditching, pumping, and piping, if necessary.

Construction materials shall be stored immediately adjacent to the project site in areas approved by the Government.

Parking of cars shall be in the immediate area of the construction and confined to the area designated by the Government.

Neither Government equipment nor personnel shall assist in the movement or delivery of materials.

All shipments of materials will be addressed to the General Contractor and under no circumstances delivered to military warehouses.

Install a general enclosure fence located to enclose a portion of the site as determined by the Contracting Officer.   Install in a manner that will prevent persons, dogs and similar animals from easily entering the site, except through designated entry points as determined by the Contracting Officer.  Provide a vehicle gate for the General Contractor and Contracting Officer’s use only, at a location determined by  the Contracting Officer.

56.2 TRAFFIC CONTROL AND WARNINGS

Schedule and perform all work to interfere as little as possible with vehicular traffic flow.  Poor planning and gross in consideration of traffic flow as well as safety violations will be just cause for the Government to stop the General Contractor's work until the unsatisfactory conditions have been remedied, at no additional costs to the Government.

Mark clearly all open ditches, soft backfill, parked equipment etc. with signs and barricades during daylight hours, and in addition, with reflective materials at holidays and at other times when work is not in progress. Flashing warning lights shall be used during hours of darkness.

Provide adequate signs and watchmen as necessary for the safety and convenience of base personnel.

Review final draft of this Section with Owner.  Advise Owner that any exceptions to its provisions might translate into costs borne by Owner.

END OF SECTION 01500

SECTION 01600 - MATERIAL AND EQUIPMENT

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 57 -  GENERAL

57.1 SPECIFICATIONS AND DRAWINGS

Specifications and Drawings are intended to permit competitive pricing, providing that the products, equipment, appliances, etc., provide the Government with items of equal or better quality, design, operation, etc., and fully conform to the specifications.

57.2 EQUIPMENT AND MATERIALS STORAGE AND PROTECTION

At all times prior to its installation, store equipment and materials on pallets, skids, runners, platforms, or other suitable supports which will hold all parts of the equipment and materials at least six (6) inches above ground; provide water tight coverings for these stored items which may be damaged by rain or snow; all as approved.

Insert an article for extra prints of photographs if local custom prevents Owner from obtaining unrestricted use of negatives.  See Division 1 Section "Photographic Documentation."

PART 58 -  PRODUCTS (not used)

PART 59 -  EXECUTION (not used)

END OF SECTION 01600

SECTION 01700 - CONTRACT CLOSEOUT

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 60 -  GENERAL

60.1 DESCRIPTION

Comply with the requirements stated in the Contract to closeout the work

60.2 GROUND REPAIRS

All paving, ramps, planting, fencing, drive aisles, existing structures or other items disturbed or damaged incident to construction work under this contract shall be replaced by the General Contractor as soon as possible in a manner satisfactory to the Contracting Officer.

60.3 FINAL COMPLETION

When the General Contractor considers the work to be  95% complete,  the General Contractor shall submit to the Contracting Officer:

A written notice that the work is  95% complete and request the Government to conduct a joint Government/General Contractor inspection that may initiate the list of work yet to be completed.

A list of items to be completed or corrected and dates scheduled for completion or correction of each item (punch list).  ALL work shall be completed by the contract completion date.  Any “punch list” work not completed by the contract completion date shall be considered delinquent work subject to assessment of liquidated damages or other equitable adjustment measures.  

Within a reasonable time after receipt of such notice, the Contracting Officer will schedule a date with the Government's Representative(s) and the Contracting Officer's consultants, if any, to make an inspection to determine the status of completion.

Should the Contracting Officer determine that the work is not  95% complete  the Contracting Officer will promptly notify the General Contractor in writing, stating the reasons.  The General Contractor shall remedy the deficiencies in the work, and shall submit a second written notice of  95% completion as per paragraph 1.03, A, above.  The Contracting Officer will  re-inspect the work.

When the Government concurs that the work is  95% complete, the Contracting Officer  will prepare a letter notifying the General Contractor of same and attach a  list of items/work to be completed or corrected (punch list) as verified and amended by the Contracting Officer.  The Contracting Officer will submit the letter  to the General Contractor.

60.4 FINAL INSPECTION

When the General Contractor determines the work is fully complete, the General Contractor shall submit written certification that

Contract Documents have been reviewed.

The work has been inspected by a qualified person authorized by the General Contractor for compliance with Contract Documents.

The work has been completed in accordance with the Contract Documents

Equipment and systems have been tested and demonstrated in the presence of the Government's representative and are operational.

Inspections, inspection certificates or letters of acceptance for items requiring approval from governing authority or authorities are complete and available.

The work is completed and ready for final inspection.

Within a reasonable time after receipt of the certification of contract completion, the Contracting Officer will schedule a date to verify completion.

Should the Contracting Officer consider the work incomplete or defective the General Contractor will be notified in writing listing incomplete or defective work.  The General Contractor shall take immediate steps to remedy the stated deficiencies and send a second written certification that the work is complete.  The Contracting Officer will notify the Government and re​inspect the work.  The costs of additional effort required of Government personnel because of incomplete or defective work shall be assessed the General Contractor in the form of modified liquidated damages or other equitable adjustment measures as determined by the Contracting Officer.

The Government Real Property Section, if applicable to a certain project, shall provide General Contractor at Preconstruction Conference with Real Property Facility and Real Property Installed Equipment cost requirements.  These forms must be submitted to the Contracting Officer 30 days prior to final inspection for proper preparation of acceptance documents.

60.5 GENERAL CONTRACTOR’S CLOSEOUT SUBMITTALS TO CONTRACTING OFFICER

The closeout submittal shall be complete and submitted to the Contracting Officer as a single package.

Project Record Documents shall include the following:

One complete set of as-built drawings on 4 mil mylar and one xeroxed set.

Certified equipment prints.

Illustrated parts list.

Operating and Maintenance Instructions.  Submit these in 3 ring binders, indexed with a table of contents.  Submit 3 complete copies.

Two copies of AIA complete Waiver of Lien.

Two copies of Consent of Surety Company to Final Payment, AIA Document G707.

Keys and Keying Schedule.

Certificate(s) of Occupancy.

Final AF Form 3065.

60.6 FINAL ADJUSTMENT OF ACCOUNTS

Delete this Article if Project uses Division 1 Section "Project Record Documents."

AIA Document A201 includes general provisions for Project Record Documents.  This Article expands on those requirements.

The General Contractor shall submit to the Contracting Officer, the Final Application for payment accompanied by a statement of accounting. The statement shall reflect all adjustments to the Contract Sum and show the following:

The Original Contract Sum.

Additions and Deductions resulting from:

Previous Change Orders.

Allowances.

Deductions for nonconforming work.

Total Contract Sum as adjusted.

Previous Payments.

Sum remaining due.

When the Contracting Officer has determined that the closeout submittal is complete and correct and has received the final application for payment with the statement of accounting  the Contracting Officer will prepare a Change Order reflecting any approved adjustments to the Contract Sum, which were not previously made by Change Order.

The General Contractor will submit to the Contracting Officer the Consent of Surety (if required), Release of Liens, Final Application for Payment with the Statement of Accounting, and if required, signed Change Order and other documents as may be required by the Contracting Officer with a cover letter to certify that, to the best of its knowledge, completion of the project is in compliance with the Contract Documents and the balance shown is due and payable.

60.7 WARRANTIES

Submittal Time:  Submit written warranties on request of Contracting Officer for designated portions of the Work where commencement of warranties other than date of 95% Completion is indicated.

On advice of Owner's legal counsel, revise paragraph below to suit Project.  Sometimes, extended warranties may be necessary.

Revise first subparagraph below to suit Project.

Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.

Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, address, and telephone number of Installer.

Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

Coordinate below if Division 1 Section "Operation and Maintenance Data" is used.

Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 61 -  PRODUCTS

61.1 MATERIALS

Below contains basic requirements.  Revise requirements to suit Project or to accommodate unusual situations.

Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.

PART 62 -  EXECUTION

62.1 FINAL CLEANING

Delete this Article if owners prefer to use their own forces.  Cleaning provisions in the General Conditions are limited to rubbish removal and similar activities.

General:  Special cleaning requirements for specific units of work are included in the appropriate sections of Divisions 2 through 16. General cleaning during the regular progress of the work is required.  Conduct cleaning and disposal operations to comply with all applicable codes, ordinances, regulations and anti-pollution laws.

Cleaning:  Provide final cleaning of the work at the time indicated.  Employ experienced workers or professional cleaners for the final cleaning.  Clean each surface or unit of work to the condition expected from a normal, commercial building cleaning and maintenance program.  Comply with the manufacturer’s instructions for operations. Complete the following cleaning operations before requesting the Contracting Officer’s final inspection.  Use only those cleaning materials which will not create hazards to health or property and which will not damage surfaces.

Remove labels, which are not required as permanent labels.

Clean transparent materials, including mirrors, and glass in doors, and windows, to a polished condition.  Remove putty and other substances, which are noticeable as vision-obscuring materials. Replace chipped or broken glass and other damaged transparent materials.

Clean exposed exterior and interior hard surfaced finishes to a dust free condition, free of  stains, films and similar noticeable distracting substances.  Restore reflective surfaces to their original reflective condition.  Leave concrete floors broom clean.  Vacuum carpeted surfaces.

Wipe surfaces of mechanical and electrical equipment clean.  Remove excess lubrication and other substances.

Clean the project site, including landscape development areas, of rubbish, litter and other foreign substances.  Sweep paved areas to a broom clean condition; remove stains, spil1s and other foreign deposits.  Rake grounds that are neither paved nor planted to a smooth even textured surface.

Removal of Protection:  Except as otherwise indicated or requested by the Contracting Officer, remove temporary protection devices and facilities, which were installed during the course of the work to protect previously completed work during the remainder of the construction period.

Compliance:  Comply with safety standards and governing regulations for cleaning operations.  Do not burn waste materials at the site.  Do not bury debris or excess materials on the Government’s property.  Do not discharge volatile or other harmful or dangerous materials into drainage systems.  Remove waste materials from site and dispose of in a lawful manner.

Insert an article on continuing inspections or consultations by Contractor if required.  Possibly insert a schedule of approximate times for inspections.

END OF SECTION 01700

SECTION 01830

OPERATION AND MAINTENANCE MANUALS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Much of this Section consists of Project-specific data.  Examples given in the model text in the Evaluations illustrate possible Section content.  Use the model text to develop text for specific Project requirements.  See Evaluations.

This Section and others in Division 1 that deal with multiple contracts use four contracts to illustrate a typical project conducted under multiple contracts.  Revise to suit specific Project requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 63 -  GENERAL

63.1 REQUIREMENTS

Compilation of product data and related information required for maintenance of products.

Preparation of operation and maintenance data and instructions for systems and equipment.

Schedule of required submittals

63.2 Quality Assurance

Prepare data in the form of an instructional manual

Binders:  Commercial quality, 8-½ inches by 11-inch binders with hardback, cleanable, plastic covers; 2-inch maximum ring size.  When multiple binders are used, correlate data into related consistent grouping.

Cover:  Identify each binder with typed or printed title “OPERATION AND MAINTENANCE INSTRUCTIONS”: list title of Project and identify equipment covered by the manual.

Arrange contents by section numbers and provide Table of Contents.

Provide tabbed flyleaf for each separate product and system, with typed description of product and major component parts of equipment.

Manufacturer’s printed data, or typewritten data on 20-pound paper.

Drawings:  Provide with reinforced punched pocket to hold drawing.  Bind in with test; fold larger drawings to size of pocket.

63.3 CONTENTS, EACH VOLUME

Table of Contents:  Provide title of Project; schedule of products and systems, indexed to content of the volume.

For Each Product or System:  List names, addresses and telephone numbers of Sub-Contractors manufacturers and suppliers.

Product Data:  Mark each sheet to clearly identify specific products and component parts, and data applicable to installation; delete inapplicable information.

Drawings:  Supplement product data to illustrate relations of component parts of equipment and systems, to show control and flow diagrams.  Do not use Project Record Documents as maintenance drawings.

Typed Text:  As required to supplement product data.  Provide logical sequence of instructions for each procedure.  Incorporate manufacturer’s printed instructions for delivery, storage, assembly, installation, start-up, adjusting, finishing, operation and maintenance.

Warranties and Bonds:  Bind in one copy of each.

Contents shall include all manufacturers’ literature shipped with materials and equipment.

63.4 MANUAL FOR MATERIALS AND FINISHES

Building Products, Applied Materials, and Finishes:  Include product data, with catalog number, size, composition, color and texture designations.  Provide information for re-ordering custom manufactured products.

Instruction for Care and Maintenance:  Include manufacturer’s recommendation for cleaning agents and methods, precautions against detrimental agents and methods, and recommended schedule for cleaning and maintenance.

Moisture – Protection and Weather – Exposed Products:  Include product data listing applicable reference standards, chemical composition, and details of installation.  Provide recommendations for inspections, maintenance, and repair.

Additional Requirements:  As specified in individual Specifications Sections.

63.5 MANUFACTURER’S MANUALS FOR EQUIPMENT AND SYSTEMS

Each Item of Equipment and Each System:  Include a description of unit or system, and component parts.  Give function, normal operating characteristics, and limiting conditions.  Include performance curves, with engineering data, tests, and certification where appropriate, and complete nomenclature and commercial number of replaceable parts, where applicable.

Panel board Circuit Directories:  Provide electrical service characteristics, controls, and communication.

Installation Instruction:  Provide assembly procedures and alignment and adjustment procedures.

Include as-installed color-coded wiring diagram.

Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and sequences.  Include regulation, control, stopping, shutdown, and emergency instructions.  Include summer, winter, and any special operating instructions.

Maintenance Requirements:  Include routine procedures and guide for trouble-shooting, disassembly. Repair and re-assembly instructions; and alignment, adjusting, balancing, and checking instructions.

Provide servicing and lubrication schedule, and list of lubricants required.

Include sequence of operation by controls.

Provide original parts list, spare parts list, illustrations, assembly drawings, and diagrams required for maintenance.

Provide as-installed control diagrams.

Provide General Contractor’s coordination drawings, with as-installed color-coded piping diagrams.

Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and control diagrams.

Additional Requirements:  As specified in individual Specifications Sections.

63.6 SUBMITTALS

Submit six (6) copies of manual in final form complying with all paragraphs of this section within fifteen (15) days from 95% completion.  If determined by the Contracting Officer, Five (5) copies will be returned, one of which will have Contacting Officer’s comments.  Revise contents of documents as required prior to final submittal.  Resubmit five (5) copies of revised manual in final form within fifteen (15) days from the return of manuals.

The Contracting Officer will review each manual submitted within a reasonable amount of time.

63.7 SCHEDULE OF OPERATION AND MAINTENANCE MANUALS

Operation and Maintenance Manuals, conforming to this specification and individual specifications, shall be submitted for the following equipment as a minimum.

Section


Item
08712



Door Hardware

09912



Painting

15400



Plumbing

15500



Heating, Ventilating and Air Condition

16000



Electrical

For Division 15, include shop drawings, product submittals and as-built drawings in operation and maintenance manual.

The above schedule is not all inclusive of individual sections requiring operation and maintenance manuals.  The General Contractor remains responsible for operation and maintenance manuals for equipment both on the schedule and not on the schedule but called for in the individual specifications

Retain this Article only when Project is subject to unusual general requirements that do not belong elsewhere but that affect entire Project.  See Evaluations for further discussion and model text.  Delete Article if no unusual requirements.

Insert paragraphs here, as appropriate, detailing miscellaneous provisions.  Develop paragraphs to suit Project.

PART 64 -  PRODUCTS (not used)

PART 65 -  EXECUTION (not used)

Unless Project includes provisions for products ordered in advance, indicate that Part 3, as well as Part 2, is not used.

If products ordered in advance are included in Project, insert a schedule below.  See Evaluations for information and a sample schedule.

END OF SECTION 01830
ATTACHMENT 3 TO AMENDMENT 0001 TO RFP DAHA37-01-R-0001
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section 15400 - PLUMBING

PART 1 - GENERAL
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A.
The GENERAL REQUIREMENTS, DIVISION 1, and BIDDING AND CONTRACT REQUIREMENTS, DIVISION 0, are hereby made a part of this Specification Section.


B.
Examine all Drawings and all Sections of the Specifications and requirements and provisions affecting the work of this Section.
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A.
The work under this Section shall include the furnishing of all materials, labor, equipment and supplies and the performance of all operations to provide complete working systems, in general, to include the following items:
1. Piping - General

2. Waste and Vent Piping

3. Indirect Waste Piping

4. Compressed Air Piping

5. Hot and Cold Water Piping

6. Hot Water Recirculation Piping

7. Air Compressor and Dryer

8. Gas Piping

9. Unions and Flanges

10. Pipe Joint Materials

11. Water Hammer Arrestors

12. Gauges and Thermometers

13. Hangers, Inserts and Supports

14. Sleeves, Firestopping

15. Valves

16. Hose Bibbs

17. Wall Hydrants

18. Fixtures and Trim

19. Backflow Preventers

20. Drains - Floor

21. Traps

22. Cleanouts

23. Water Heater

24. Pumps

25. Compressed Air System

26. Domestic Water Service Meter

27. Insulation

28. Watertight Sleeves

29. Cleaning and Testing


B.
Work of this Section is shown on the Drawings P-1, P-2, P-3, P-4 and P-5.

1.03
RELATED WORK


Principal classes of Work related to the Work of this Section are listed below, and are specified to be performed under the indicated Sections of these Specifications.  Refer to the indicated Sections for description of the extent and nature of the indicated Work, and for coordination with related trades.  This listing may not include all related Work items.  It is the responsibility of the Contractor to coordinate the Work of this Section with that of all other trades.


A.
DIVISION 2 - SITE WORK



1.
Excavation and backfilling for underground work is specified in DIVISION 2.



2.
Section 02210 – EARTH EXCAVATION, BACKFILL, FILL AND GRADING 



3.
Section 02700 - STORM DRAINAGE SYSTEMS


B.
DIVISION 3 - CONCRETE

1. Section 03310 - CAST-IN-PLACE CONCRETE

C. DIVISION 7 – FIRESTOPPING

1. Section 07841 - Firestopping
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A.
Furnish pipe sleeves for placement into formwork.


B.
Furnish access panels and doors for installation.



1.
Furnish access panels for installation in walls, ceiling and floors at locations to permit access for adjustment, removal, replacement and servicing of all concealed equipment, valves and materials installed under this Section of the specifications.



2.
Access panels will be installed under the Section of the related trades of the finished surfaces in which they are located.

  

3.
Access panels shall be located in closets, storage rooms and/or other non-public areas if possible, positioned so that the equipment can be easily reached, and the size shall be sufficient for this purpose (min. 16" x 16").  When access panels are required in corridors, lobby or other habitable areas, they will be located as directed by the Owner’s Representative.

  

4.
Access panels shall be prime painted, keyed alike and provided with cylinder lock and two keys for each panel.  Units shall be manufactured by Milcor, Inland Steel, Miami Carie or approved equal.  Required fire resistance of walls and ceilings shall be maintained.
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1.06
REFERENCES


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


B.
The date of the standard is that in effect on the bid date, except when a specific date is specified.


C.
Schedule of References: 

  

1. 
ANSI

American National Standards Institute 






1430 Broadway






New York, NY  10018

     

2. 
ASME

American Society of Mechanical Engineers

 




345 East 47th Street



      

 
New York, NY  10017



3. 
ASTM

American Society for Testing and Materials






Philadelphia, PA  19103


     
4. 
AWWA
American Water Works Association

 




6666 West Quincy Avenue

       




Denver, CO  80235


     
5. 
FM     

Factory Mutual System





         
1151 Boston-Providence Turnpike






Norwood, MA  02062


     
6. 
IEEE   

Institute of Electrical & Electronics Engineers






345 East 47th Street




                
New York, NY 10017-2394



7.
CISPI

Cast Iron Soil Pipe Institute






1499 Chain Bridge Rd.

 




McLean, VA  22101



8.
PDI  

Plumbing and Drainage Institute

       




1018 N. Austin Blvd.

       




Oak Park, IL  60302


     
9. 
NEMA   
National Electrical Manufacturer's Association






2101 L Street, N.W., Suite 300

 




Washington, DC  20037


    
10.
NFPA  

National Fire Protection Association






Batterymarch Park






Quincy, MA  02269



11.
NSF 

National Sanitation Foundation (Int.)






P.O. Box 130140






Ann Arbor, MI 48113-0140






NSF Std 14 Plastics Piping






Components and Related Materials



12.
UL     

Underwriters' Laboratories, Inc.






333 Pfingston Road

       




Northbrook, IL  60062



13.
OSHA

Occupational Safety and Health Administration






U.S. Department of Labor






Washington, DC  20210

1.07
DEFINITIONS


A.
As used in this Section, the following items are understood to have the following meaning:



1. 
Plumbing Subcontractor shall be the Subcontractor responsible for the Work of this Section of the Specifications, and shall be responsible for coordination of the Work of this Section of the Specifications with the remainder of the Work of this Contract.

     

2. 
Furnish shall mean purchase and deliver to the  project site, complete with every necessary appurtenance.

     

3. 
Install shall mean unload at the delivery point at  the site and perform all work necessary to establish secure mounting and proper operation at the proper location in the project.

     

4. 
Provide shall mean "Furnish" and "Install".

     

5. 
Work shall mean all labor, materials, equipment, apparatus, controls, accessories and all other items required for a proper and complete installation.

     

6. 
Concealed shall mean hidden from sight in chases,  furred-in spaces, shafts, hung ceilings, embedded in construction or in a crawl space.  Areas to be concealed as part of tenant alterations to the building shall also be considered in this definition.

     

7. 
Exposed shall mean not installed underground or concealed as defined above.

     

8. 
Work by others shall mean work not provided by this Contractor, but work furnished and/or  installed by other Contractors (performing their  respective work) as a part of this contract.


 
9.
Piping shall mean, in addition to pipe or tubing, all fittings, flanges, unions, valves, strainers, drains, hangers and other accessories relative to such piping.



10.
Furnished by others shall mean materials or equipment purchased and set in place under other sections of the general contract and connected to the systems covered by this section of the specifications by this trade contractor.



11.
Coordinate shall mean all work provided under this section of the specification shall be in compliance with work of other trades.



1.08
CODES, ORDINANCES, AND PERMITS


A.
Materials, installation of systems and equipment provided under this section shall be done in strict accordance with latest edition of BOCA Code and any other Codes and Regulations having jurisdiction.


B.
Unless otherwise specified or indicated, materials, workmanship and equipment performance shall conform with the latest governing edition of the following standards, codes, specifications, requirements, and regulations, but not limited to:



1.
All Applicable NFPA Standards


 
2.
State and Local Building Codes

     
 
3.
American Society of Mechanical Engineers

     
 
4.
American Society of Testing and Materials

     
 
5.
American National Standards Institute

     
 
6.
Underwriters' Laboratories, Inc.

     
 
7.
Occupational Safety and Health Administration

     
C.
All pressure vessels shall conform to ASME and local codes and regulations.


D.
This Contractor shall give all notices, file all plans, obtain all permits and licenses, and obtain all necessary approvals from authorities having jurisdiction.  Deliver all certificates of inspection to the authorities having jurisdiction.  No work shall be covered before examination and approval by the Contracting Officer, inspectors, and authorities having jurisdiction.  Replace imperfect or condemned work to conform to requirements, satisfactory to Owner’s Representative, and without extra cost to the Owner.  If work is covered before inspection and approval, this Contractor shall pay costs of uncovering and reinstalling the covering, whether it meets contract requirements or not.

1.09
GENERAL REQUIREMENTS


A.
Nameplates



Each major component of equipment shall have the manufacturer's name, address, type or style, model or serial number, and catalog number on a plate secured to the equipment.


B.
Equipment Guards



Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other rotating parts so located that any person may come in close proximity thereto shall be completely enclosed or guarded.  High-temperature equipment and piping so located as to endanger personnel or create a fire hazard shall be guarded or covered with insulation of type specified for service.

PRIVATE 
1.10
SUBMITTALS.11
SUBMITTALS.11
SUBMITTALStc  \l 11 ".11
SUBMITTALS"

A.
Conform to the requirements of Section01300, Submittals, for schedule and form of all submittals.  Coordinate this submittal with submittals for all other finishes.


B.
Material List:  Before purchasing materials for the work, submit to the Contracting Officer a complete list showing (1) the materials specified, and (2) the equivalent materials proposed for use, including description of product, if the Contractor desires to use materials other than those specified.



1.
All materials shall be approved by the Owner’s Representative before commitment for materials is made.  Intention of using specified materials shall not relieve the Contractor from submitting the above list.


C.
Product Data:  Submit complete manufacturer's product description and technical information including:

1. Piping - General

2. Waste and Vent Piping

3. Compressed Air Piping

4. Hot and Cold Water Piping

5. Hot Water Recirculation Piping

6. Air Compressor

7. Gas Piping

8. Unions and Flanges

9. Pipe Joint Materials

10. Water Hammer Arrestors

11. Gauges and Thermometers

12. Hangers, Inserts and Supports

13. Sleeves

14. Valves

15. Hose Bibbs

16. Wall Hydrants

17. Fixtures and Trim

18. Backflow Preventers

19. Drains - Floor

20. Traps

21. Cleanouts

22. Water Heater

23. Pumps

24. Compressed Air System

25. Domestic Water Service Meter

26. Insulation

27. Watertight Sleeves


D.
Submit shop drawings and product data grouped to include complete submittals of related systems, products, and accessories in a single submittal.



1.
Do not submit multiple product information in a single bound manual.



2. 
Three-ring binders shall not be accepted.


E.
In the event that the Contractor fails to provide Shop Drawings for any of the products specified herein:



1.
Contractor shall furnish and install all materials and equipment herein-specified in complete accordance with these Specifications.



2.
If the Contractor furnishes and installs material and/or equipment which is not in complete accordance with these Specifications, he shall be responsible for the removal of this material [and/or equipment] from the Work, and shall be responsible for the replacement of this material and/or equipment with material and/or equipment which is in complete accordance with these Specifications, at the direction of the Owner’s Representative.



3.
Removal and replacement of materials and/or equipment that are not in complete compliance with these Specifications shall be executed by the Contractor at no extra cost to the Owner.



4.
Removal and replacement of materials and/or equipment, which are not in complete compliance with these Specifications, shall not be allowed as a basis for a claim of delay of completion of the Work.


F.
Mark dimensions and values in units to match those specified.

1.11
OPERATION AND MAINTENANCE DATA


A.
Prepare and submit Operating and Maintenance manuals at least 3 months prior to the date of Substantial Completion of the Project.  Submit six complete sets of operation and maintenance data complete with at least the following.


B.
Table of Contents:

  

1.
Introduction:

  


a.
Explanation of Manual and its use



2.
Equipment  Operation:


  

a.
Operating Instructions for all Pumps, Heaters, Controls, etc.

  

3.
Maintenance

  


a.
Maintenance and Lubricating Chart: furnish three sets of charts indicating equipment tag number, location of equipment, equipment service, greasing and lubricating requirements, lubricants and intervals of lubrication.  One chart shall be framed under glass and mounted where directed by the Owner’s Representative.


  

b.
Valve and System Chart: correspond to valve tags, refer to paragraph 3.01 "Identification".




c.
Recommended List of Spare Parts: furnish two typed sets of instructions for ordering spare parts with sectional views of the fittings or equipment showing parts numbered or labeled to facilitate ordering replacements.  Each set shall include a list with itemized prices of those parts recommended to be kept on hand as spares, as well as the name and address of where they may be obtained.


  
4.
Manufacturer's Literature:

1.  Piping - General

2. Waste and Vent Piping

3. Compressed Air Piping

4. Hot and Cold Water Piping

5. Hot Water Recirculation Piping

6. Air Compressor and Dryer

7. Gas Piping

8. Unions and Flanges

9. Pipe Joint Materials

10. Water Hammer Arrestors

11. Gauges and Thermometers

12. Hangers, Inserts and Supports

13. Sleeves

14. Valves

15. Hose Bibbs

16. Wall Hydrants

17. Fixtures and Trim

18. Backflow Preventers

19. Drains - Floor

20. Traps

21. Cleanouts

22. Water Heater

23. Pumps

24. Compressed Air System

25. Domestic Water Service Meter

26. Insulation

27. Watertight Sleeves
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A.
Where equipment or materials are specified with the name of a manufacturer, such specification shall be deemed to be used for the purpose of establishing a standard for that particular item.  No equipment or material shall be used unless previously approved by the Owner’s Representative.


B.
Substitutions may be offered for review provided the material, equipment or process offered for consideration is equal in every respect to that indicated or specified.  The request for each substitution must be accompanied by complete specifications together with drawings or samples to properly appraise the materials, equipment or process.


C.
If a substitution of materials or equipment in whole or in part is made, the Contractor shall bear the cost of any changes necessitated by any other trade as a result of said substitution.


D.
All materials, equipment and accessories provided under this section shall be new and unused products of recognized manufacturers as approved.

1.13
ELECTRICAL WORK

  
A.
All electrical apparatus and controls furnished as a part of the work of this Section, but which are not integral with the equipment served, will be mounted by the Electrical Subcontractor and all wiring will be done under DIVISION 16 - ELECTRICAL. 


B.
Except for electrical apparatus specifically called for as part of this Section, all switches and controllers required will be provided under DIVISION 16 - ELECTRICAL. 

  
C.
All electrical apparatus and controls furnished as a part of the PLUMBING work shall conform to applicable requirements under DIVISION 16 - ELECTRICAL.

  
D.
All motors furnished under this Section shall be furnished by the manufacturer of the equipment served and shall be mounted and aligned so as to run free and true.  Each motor shall be built to conform to the latest applicable NEMA, ANSI and IEEE standards for the type and duty of service it is to perform.

  
E.
Each motor shall be designed to operate on 60 Hz., and each shall be expressly wound for the voltage specified.  Each motor shall operate successfully at rated load and frequency with a voltage variation of plus or minus 10 percent of voltage specified.

  
F.
All motors less than 1/2 HP shall be constructed for 120 volt single phase operation, and all motors of 1/2 HP and larger shall be constructed for 460 volts, 3 phase operation, except where noted.  All motors 1 HP and larger shall have grease lubricated ball bearings and approved grease fittings.

  
G.
All motors shall be provided with adequate starting and protective equipment as specified, and each shall have a terminal box of adequate size to accommodate the required conduit and wires.

  
H.
Motor controllers shall be equipped with all poles, auxiliary contacts and other devices necessary to permit the interlocking and control sequences required.  Controller operating coils shall be generally designed for 120-volt operation, and 3 phase motors shall be provided with thermal overload protection in all phases.


I.
This Contractor shall furnish all magnetic starters for each and every  motor furnished under this section of the specification.  The Electric Subcontractor shall install, and wire the starter.


J.
All electrical apparatus furnished under this Section shall be approved by UL and shall be labeled or listed where such is applicable.  Where custom-built equipment is specified and the UL label or listing is not applicable to the completed product, all components used in the construction of such equipment shall be labeled or listed by UL where such is applicable to the component.
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A.
Refer to DIVISION 1, SECTION ____________, of the Specifications for record drawings and procedures to be provided under this section. 


B.
Record Drawings (redline drawings) will be updated by this Contractor monthly for review with the monthly requisition.
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A.
Submit manufacturer's standard replacement warranties for material and equipment furnished under this Section.  Such warranties shall be in addition to and not in lieu of all liabilities, which the manufacturer and the Contractor may have by law, or by provisions of the Contract Documents.  All compressors shall have the manufacturer's extended replacement warranty for a total of five years.  


B.
All materials, equipment and work furnished under this Section shall be guaranteed against all defects in materials and workmanship for a minimum period of one year commencing with the Date of Substantial Completion. Any failure due to defective material, equipment or workmanship which may develop, shall be corrected at no expense to the Owner including all damage to areas, materials and other systems resulting from such failures.


C.
Guarantee that all elements of each system meet the specified performance requirements as set forth herein or as indicated on the Drawings.


D.
Upon receipt of notice from the Owner of the failure of any part of the systems during the guarantee period, the affected parts shall be replaced.  Any equipment requiring excessive Service shall be considered defective and shall be replaced.
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A.
Materials and apparatus shall be installed as fast as conditions of the building will permit and must be installed promptly when and as required.


B.
Confer with all other trades relative to location of all apparatus and equipment to be installed and select locations so as not to conflict with work of other Sections.  Any conflicts shall be referred immediately to the Owner’s Representative for decision to prevent delay in installation of work.  All work and materials placed in violation of this clause shall be readjusted to the Owner’s Representative's satisfaction at no expense to the Owner.


C.
Where work of this section will be installed in close proximity to work of other sections or where there is evidence that the work of this section will interfere with work of other sections, assist in working out space conditions to make satisfactory adjustment.  Prepare and submit for approval 3/8" scale or larger working drawings and sections, clearly showing how the work is to be installed in relation to the work of other sections.  


D.
Keep fully informed as to the shape, size and position of all openings required for all apparatus, piping, ductwork, etc., and give information in advance to build openings into the work.  Furnish all sleeves, pockets, supports and incidentals, and coordinate for the proper setting of same.


E.
All distribution systems, which require pitch or slope such as sanitary drains and water piping shall have the right of way over those which do not.


F.
Fire Protection, Plumbing, HVAC , Electrical and any other systems shall be shown and coordinated on these transparencies in the order listed by the respective contractors.


G.
The Contractor shall, with the approval of the Owner’s Representative and without extra charge, make reasonable modifications in his work as required by normal structural interference, or by interference with work of other trades, or for proper execution of the work.
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A.
Indicate clearances and advise other trades of clearance requirements for operation, repair, removal and testing of mechanical equipment.


B.
Indicate aisleways and accessways required on coordinated shop drawings for mechanical equipment rooms, electrical rooms, computer rooms, and kitchens.


C.
Plumbing Coordination Drawings



1.
The Contractor shall prepare Coordination Drawings showing all Plumbing work to be installed as part of Section 15400.  The Coordination Drawings shall be on 4 mil. reproducible Mylar at not less than 1/4 inch for Mechanical/Electrical Rooms and 1/8 inch for all other areas.  The Plumbing Coordination Drawings shall show all piping, drains, equipment, sleeves, inserts, fixtures and supports.



2.
The Contractor after showing all of the Plumbing work shall forward the reproducible Coordination Drawings to the Contracting Officer.


3.
The sequence of Coordination Drawings shall be Plumbing - HVAC-Electrical.

4.
The Contractor shall resolve any real or apparent interference or conflicts with the work of the Subcontractors or with any building conditions (ex. ceiling heights shown on the drawings).



5.
After any real or apparent interference and conflicts have been incorporated into the Coordination Drawings, the Contractor shall prepare the final Coordination Drawings and submit to the Contracting Officer.



6.
Coordination Drawings are for the Contractor's and Construction Manager's use during construction and shall not be construed as replacing any shop, "as-built", or Record Drawings required elsewhere in these Contract Documents.



7.
Contracting Officer's review of Coordination Drawings shall not relieve the Contractor from his overall responsibility for coordination of all work performed pursuant to the Contract or from any other requirements of the Contract.

1.18 
INTERPRETATION OF DRAWINGS AND SPECIFICATIONS

  
A.
It is the intention of the Specifications and Drawings to call for complete, finished work, tested and ready for continuous operation.  Any apparatus, appliance, material or work not shown on the Drawings, but mentioned in the Specifications or vice-versa, or any incidental accessories necessary to make the work complete in all respects and ready for operation, even if not particularly specified, shall be provided by the Contractor without additional expense to the Owner.


B.
The Drawings are generally diagrammatic.  The locations of all items that are not definitely fixed by dimensions are approximate only.  The exact locations must be determined at the project and shall have the approval of the Construction Manager before being installed.  The Contractor shall follow Drawings, including his shop drawings, in laying out work and shall check the Drawings of all trades to verify spaces in which work will be installed.  Maintain maximum headroom and space conditions.  Where space conditions appear inadequate, notify the Construction Manager before proceeding with the installation.  This Contractor shall, without extra charge, make reasonable modifications in the layout as needed to prevent conflict with work of all trades or for proper execution of the work.

   
C.
Size of pipes and methods of running them are shown, but it is not intended to show every offset and fitting, nor every structural difficulty that may be encountered.  To carry out the true intent and purpose of the Drawings, all necessary parts to make complete approved working systems ready for use, shall be furnished without extra charge.  All work shall be installed in such a manner as to avoid being unsightly.

1.19
SURVEY AND MEASUREMENTS


A.
Base all required measurements, horizontal and vertical, from referenced points established by the Contractor and be responsible for correctly laying out the Work required under this Section of the Specification.


B.
In the event of discrepancy between actual measurements and those indicated, notify the Contractor in writing and do not proceed with the related work until instructions have been issued.

1.20
DELIVERY, STORAGE AND HANDLING


A.
No materials shall be delivered or stored on site until Shop Drawings have been approved.


B.
All manufactured materials shall delivered to the site in original packages or containers bearing the manufacturer's labels and product identification.


C.
Protect materials against dampness.  Store off floors, under cover, and adequately protected from damage.


D.
Deliver products to site and store and protect same under the provisions of Division 1.

1.21
PROTECTION OF WORK AND PROPERTY


A.
This Contractor shall be responsible for the care and protection of all work included under this Section until the completion and final acceptance of this Contract.


B.
Protect all equipment and materials from damage from all causes including, but not limited to, fire, vandalism and theft.  All materials and equipment damaged or stolen shall be repaired or replaced with equal material or equipment at no additional cost to the Owner.


C.
Protect all equipment, outlets and openings with temporary plugs, caps and covers.  Protect work and materials of other trades from damage that might be caused by work or workmen under this Section and make good damage thus caused.


D.
Damaged materials are to be removed from the site; no site storage of damaged materials will be allowed.

1.22
SUPERVISION

  
A.
Supply the service of an experienced and competent supervisor who shall be in charge of the plumbing work at the site.

1.23
SAFETY PRECAUTIONS


A.
Comply with all of the safety requirements of OSHA throughout the entire construction period of the project.

  
B.
Furnish, place and maintain proper guards for prevention of accidents and any other necessary construction required to secure safety of life and/or property.

1.24
WELDING QUALIFICATIONS


A.
Welding


Piping shall be welded in accordance with qualified procedures using performance-qualified welders and welding operators.  Procedures and welders shall be qualified in accordance with ASME BPV IX.  Welding procedures qualified by others, and welders and welding operators qualified by another employer, may be accepted as permitted by ASME B31.1.  

B.
A fire watchman with an approved fire extinguisher shall be posted at the site of the welding work, during that work, and for a minimum of 30 minutes after the work is completed, to see that sparks or drops of hot metal do not start fires.

1.25
SCHEDULE


Construct work in sequence under provisions of Division 1.
1.26
SPARE PARTS


A.
The Contractor shall furnish spare-parts data for each different item of equipment furnished.  The data shall include a complete list of parts and supplies, with current unit prices and source of supply; a list of parts and supplies that are either normally furnished at no extra cost with the purchase of the equipment, or specified hereinafter to be furnished as part of the contract; and a list of additional items recommended by the manufacturer to assure efficient operation for a period of 180 days at the particular installation.  The foregoing shall not relieve the Contractor of any responsibilities under the guarantees specified herein.

1.27
HOISTING, SCAFFOLDING AND PLANKING


A.
The work to be done under this Section of the Specifications shall include the furnishing, set-up and maintenance of all derricks, hoisting machinery, scaffolds, staging and planking as required for the work.

1.28
SLEEVES, INSERTS AND ANCHOR BOLTS

  
A.
Coordinate with other trades the location of and maintaining in proper positions, sleeves, inserts and anchor bolts to be supplied and/or set in place under this section of the specifications.  In the event of incorrectly located preset sleeves, inserts and anchor bolts, etc., all required cutting and patching of finished work shall be done under this section of the specifications.


B.
Unless otherwise specified herein, all pipes passing through floors, walls, ceilings or partitions shall be provided with sleeves and rating shall be maintained by installation of fire stopping.  

  
C.
Field drilling (core drilling), when required, shall be performed under this section of the specifications, after receipt of approval by the Construction Supervisor.



1.
When coring can not be avoided, provide ¼ inch pilot hole prior to coring.  When coring through floor or slab, verify location of core on floor below and protect and piping, ductwork, wiring, furniture, personnel, etc., below the location of the core.

1.29
SUPPLEMENTARY STEEL, CHANNELS AND SUPPORTS


A.
Provide all supplementary steel, channels and supports required for the proper installation, mounting and support of all plumbing equipment, piping, etc., required by the Specifications.


B.
Supplementary steel and channels shall be firmly connected to building construction in a manner approved by the Contracting Officer.


C.
The type and size of the supporting channels and supplementary steel shall be determined by the Contractor and shall be of sufficient strength and size to allow only a minimum deflection in conformance with the manufacturer's requirements for loading.

1.30
ACCESSIBILITY


A.
All work shall be installed so that parts requiring inspection, operation, maintenance and repair are readily accessible.  Minor deviations from the drawings may be made to accomplish this, but changes of substantial magnitude shall not be made prior to written approval from the Contracting Officer.

PART 2 – PRODUCT

2.01
PIPE AND FITTINGS - GENERAL


A.
Materials and equipment shall be of the best quality manufacture, new, unused and free from all defects.


B.
Reference to specifications or recognized authorities to establish basis of quality shall be latest edition in force at date of bidding.


C.
All exposed water and waste piping and fittings serving plumbing fixtures, not required to be insulated, shall be chromium plated.


D.
Pipe schedules shall be selected based on service requirements.  Pipe fittings shall be compatible with the applicable pipe materials.  Pipe threads (except dry seal) shall conform to ASME B1.20.1.  Grooved pipe couplings and fittings shall be from the same manufacturer.  Material or equipment containing lead shall not be used in any potable water system.  Hubless cast-iron soil pipe shall not be installed under concrete floor slabs or in crawl spaces below kitchen floors.  

2.02
SANITARY WASTE AND VENT PIPE AND FITTINGS


Fittings shall be long radius fittings, except fittings in vent piping may be short radius fittings.  Minimum size piping shall be 2 inches for buried piping and 1.5 inches for aboveground piping.


A.
Buried Piping



Provide piping up to but not more than 6 inches aboveground or floor slab on grade. 



1.
Cast-Iron Hub and Spigot Pipe and Fittings




ASTM A 74 with ASTM C 564 or CISPI HSN rubber compression gasket joints.


B.
Aboveground Piping



1.
Cast-Iron Hubless Pipe and Fittings




CISPI 301 with CISPI 310 couplings.



2.
Copper Tubing




ASTM B 306, with ANSI B16.23, ANSI/ASME B16.29, or ANSI/ASME B16.32 solder joint fittings using ASTM B 32, 95-5 tin-antimony or  Grade Sn96 tin-silver solder, and flux containing not more than 0.2 percent lead.


C.
Cleanouts



NSI A112.36.2M; provide threaded bronze.



1.
Floor Cleanouts




Provide cast-iron or ductile-iron floor cleanout with flange, adjustable height polished bronze, nickel bronze, stainless steel, or chromium-plated copper alloy rim and scoriated floor plate with "CO" cast in the plate, and countersunk screws for installing floor plate flush with finished floor.



2.
Wall Cleanouts




Provide polished stainless steel or chromium-plated copper alloy cover plate and secure to cleanout plug with countersunk stainless steel screw.



3.
Cleanouts Exterior to Buildings




Provide cast-iron.  Provide cleanouts flush with finished grade or concrete slab.

2.03
DOMESTIC WATER PIPING


A.
Buried Piping and Aboveground Piping



1.
Copper Tubing




ASTM B 88M (ASTM B 88), Type L for aboveground piping,




Type K for buried piping, with ANSI B16.18 or ASME/ANSI B16.22 solder joint fittings; or with ASME/ANSI B16.26 flared joint fittings.  Provide ASTM B 42 copper pipe nipples with threaded end connections.  Provide ASTM B 32, 95-5 tin-antimony solder, or provide Plumbing Code approved lead-free solder.  Provide copper tubing for pipe sizes 4 inches or smaller.


C.
Water Meters



AWWA C701 turbine type, with register reading in U.S. Gallons.


D.
Strainers



Strainers shall have blow off outlet with pipe nipple and gate valve and discharge pipe nipple.  Copper alloy or cast-iron body.  Provide stainless steel strainer element with perforations of 0.047 inch.


E.
Backflow Preventers



Reduced pressure principle type.  Furnish proof that each make, model/design, and size of backflow preventer being furnished for the project is approved by and has a current "Certificate of Approval" from the FCCCHR-USC.  Listing of the particular make, model/design, and size in the current FCCCHR-USC will be acceptable as the required proof.

2.04
COLD WATER, HOT WATER, HOT WATER RECIRCULATION, PIPE AND FITTINGS

  
A.
All aboveground water pipe and fittings shall be Type L hard drawn copper tubing-ASTM B 88, incised marked, with cast brass or wrought copper solder joint fittings, 95/5 soldered or brazed.

  
B.
Below Ground



1.
Piping 2" and smaller shall be Type K copper tubing-ASTM B 88, soft temper with cast or wrought copper fittings, brazed joints.



2.
Piping 3" and larger shall be cement lined ductile iron, class 52, with mechanical joints and retainer glands.



3.
All pipe and fittings belowground shall be encased in loose, 8 mil. thick polyethylene film sleeve, in accordance with ANSI A21.5.

2.05
COMPRESSED AIR


A.
Pipe shall be Schedule 40 seamless black steel ASTM 53.


B.
Fittings for pipe sizes 2 inches and smaller shall be malleable iron conforming to ANSI B16.3 Class 150 threaded.  For pipe sizes larger than 2 inches, provide carbon steel fittings conforming to ANSI B16.9 Class 150 butt welded.

2.06
GAS PIPING


A.
Building Distribution Piping:



1.
Pipe Size 2” and Smaller:  Black steel pipe, Schedule 40, malleable iron threaded fittings.




Threaded fittings used for exposed piping only.



2.
Pipe Size 2-1/2” and Larger:  Black steel pipe, Schedule 40, wrought-steel buttwelding fittings.




Welded fittings used for exposed or concealed piping.




B.
Corrosive atmosphere protection:  All above ground exterior gas piping shall be protected against corrosion by coating with a high density polyethylene or wrapping with an inert material.


C.
Meter shall be provided by Providence Gas., Co..

2.07
UNIONS AND FLANGES

  
A.
Unless otherwise specified herein, unions for copper and brass piping two inches and smaller shall be 125 pounds (steam working pressure) brass ground joint type.  Larger than two inches in diameter shall be 150 pounds flat faced brass flanges conforming to ANSI Standard B16.24.  Flanges shall have copper clad steel bolts and nuts and 1/16 inch minimum thickness red rubber full faced gaskets.



1.
Where brass flanges and ferrous flanges are to be joined, ferrous flanges shall be full faced.



2.
Mating of ferrous and nonferrous flanges shall be separated with rubber gaskets (1/16" inch minimum thickness) and Teflon liners installed in the bolt holes.  Bolt holes shall be drilled to receive the Teflon liners.  Physical contact between the ferrous and nonferrous flanges, including the bolts, nuts, and washers, will not be permitted.


B.
Unions on flanges shall be installed at all equipment connections.

2.08
PIPE JOINT MATERIALS


A.
Pipe Joint Materials



Grooved pipe shall not be used under ground.  Joints and gasket materials shall conform to the following:

1. Coupling for Cast-Iron Pipe:  ASTM A 74, AWWA C606.

2. Coupling for Steel Pipe:  AWWA C606.

3. Flange Gaskets:  Gaskets shall be made of non-asbestos material in accordance with ASME B16.21.  Gaskets shall be flat, 1/16 inch thick, and contain Aramid fibers bonded with Styrene Butadiene Rubber (SBR) or Nitro Butadiene Rubber (NBR).  Gaskets shall be the full face or self centering flat ring type.  Gaskets used for hydrocarbon service shall be bonded with NBR.

4. Neoprene Gaskets for Hub and Cast-Iron Pipe and Fittings: CISPI HSN.

5. Solder Material:  Solder metal shall conform to ASTM B 32 95-5 tin-antimony.

6. Solder Flux:  Flux shall be liquid form, non-corrosive, and conform to ASTM B 813, Standard Test 1.

7. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings:  ASTM C 
564.

8. Flanged fittings including flanges, bolts, nuts, bolt patterns, etc. shall be in accordance with ASME B16.5 class 150 and shall have the manufacturer's trademark affixed. Flange material shall conform to ASTM A 105.  Blind flange material shall conform to ASTM A 516 cold service and ASTM A 515 for hot service.  Bolts shall be high strength or intermediate strength with material conforming to ASTM A 193.

2.09
WATER HAMMER ARRESTORS


A.
Stainless steel water hammer arrestors shall be installed on water supply lines to plumbing fixtures to control water hammer.  Water hammer arrestors shall be sized and selected in accordance with P.D.I. standard WH201.  Water hammer arrestors shall be Zurn Z1700, Jay R. Smith, Josam or equal.  Provide access panel at water hammer arrestors.

2.10
GAUGES AND THERMOMETERS


A.
Pressure Gauges:



1.
Gauges shall be installed with suitable "T" handle gauge cocks to permit servicing.  Unless otherwise specified herein, all gauges shall be not less than five inch diameter, dial type, stainless steel case with black flange, aluminum peaked ring, phosphor bronze, bourdon tube, 1/4 inch bass N.P.T. male socket connection with wrench flats, white lithographed steel dial with black numbers and gradation.  Dial gradations reading in "PSIG" shall be such that the normal operating pressure shall be indicated near the middle of the scale.



2.
Gauges shall be installed at outgoing side of water meter, incoming and outgoing sides of reduced pressure backflow preventer and pressure reducing valves and as shown on the drawings.


  B.
Thermometers:



1.
Thermometers shall be hermetically sealed, bimetal, dial thermometers with stainless steel cases, anti-parallax dials with raised jet black figures, stainless steel stems and brass separable sockets.  Thermometers shall be vapor or mercury actuated with separable wells.  Thermometers shall be graduated to 2 degrees F. and shall have a range so that the normal operating temperature will be in the middle of the scale.



2.
The face diameter of dials on thermometers shall not be less than 5 inches.



3.
Thermometers shall be installed at all hot water heater discharge, on recirculation line at recirculation pump and as shown on the drawings.


  C.
The accuracy of all gauges and thermometers shall be within one percent of the scale range.

2.11
HANGERS, INSERTS AND SUPPORTS

A. All piping shall be rigidly supported from the building structures by means of approved hangers and supports.  Piping shall be supported to maintain required grading and pitching of line, to prevent vibration and to secure piping in place, and shall be arranged so as to provide for expansion and contraction.  In no case shall risers or mains contact building structures.

B. All materials specified in this section, which occur above suspended ceilings, shall be supported directly from the building structures.  The suspended ceiling system shall not be utilized to support any plumbing materials.  All hangers, inserts and supports shall be Carpenter Patterson, Calco, Walworth, or equal.

C. All hangers shall be secured to approved adjustable type, galvanized steel inserts, cast into the concrete.  Field drilling, where required, in non-post tensioned concrete only, shall be by the Contractor.  The use of explosives is prohibited.

D. Hangers shall be installed, as required, to meet code compliance as to location/spacing and Manufacturer's Standardization Society (MSS) Standard Practice Bulletins SP-58 and 69.

E. Hanger material shall be compatible with piping materials with which it comes into contact, unless otherwise noted.

F. Hangers shall be installed, in addition to the above, at all changes of direction (horizontal and vertical), valves and equipment connections.  Hangers shall be located so that their removal is not required to service, assemble or remove equipment.

G. Horizontal runs may use band hangers up to 4" size.  Piping larger than 4" shall be provided with clevis type.  Secured piping in toilet chases, individual drops to fixtures and washdown connections up to 2" size may be split ring type with anchors.

H. All rods, clamps, nuts, washers, shields and hangers in all areas, except for exposed to the exterior, shall be electro‑galvanized coated steel.

I. Valve and piping located up to 4'-0" above the floor shall be supported from the floor, shall be adjustable pipe support and complete with pipe standard and flange, anchored to floor.


1.
Supports shall be installed at each control valve, inlet and outlet of water meter and reduced pressure backflow preventer, and where any unsupported section exceeds 4'-0" in length measured along piping centerline.

2.12
SLEEVES


A.
All pipes passing through floors, walls, or partitions shall be provided with sleeves having an internal diameter with a minimum of two inches larger than the outside diameter of the pipe or insulation on covered lines.

  
B.
Sleeves through outside walls and floors shall be Schedule 40 black steel pipe with a 150 pound black steel slip on welding flanges, welded at the center of the sleeve and shall be painted with one coat of bitumastic paint, inside and outside.

  
C.
Sleeves through masonry floors and interior masonry walls shall be Schedule 40, black, steel pipe.  Sleeves through interior nonmasonry walls or partitions shall be 22 gauge galvanized sheet steel.

  
D.
The sleeves through outside walls and slab on grade shall be provided with pipe to wall penetration closures.  Seals shall be mechanical type of interlocking rubber links shaped to fill space between pipe and sleeve.  Links shall be assembled with bolts to form a belt around the pipe with pressure plate under each bolt head and nut.  After seal assembly is positioned, tightening of bolts will provide watertight seal.  This Contractor shall determine the required inside diameter of each individual sleeve before ordering, fabricating or installing.  The inside diameter of each sleeve shall be sized as recommended by the manufacturer to fit the pipe and Link-Seal to assure a watertight joint.

  
E.
Sleeves through walls shall terminate flush with face of wall.  Sleeves through floor shall terminate 1" above finished floor.

  
F.
Required fire resistance of floors and walls shall be maintained where penetrations occur.  Fire stopping at sleeves shall be installed per manufacturer's recommendations.

  
G.
Escutcheons shall be provided with a set screw to properly hold escutcheon in place and provided at all exposed wall penetrations.  Escutcheons on C.P. piping shall be chrome plated.

2.13
FIRESTOPPING


Firestopping shall be provided and installed under Section 07841.

2.14
VALVES


A.
GENERAL

1. All systems under this section shall be provided with valves to permit complete and sectional control of the system.  They shall be located to permit easy operation, replacement and repair.  They shall be installed where shown on the drawings, or as herein specified.  They shall be the product of one manufacturer and shall be as manufactured by Milwaukee, Nibco, Apollo, Stockham, Watts or equal.

2. Provide valves suitable for minimum of 125 psig and minimum of 180 degrees F hot water.  Valves shall have threaded end connections with a union on all but one side of the valve, or solder end connections for connections between bronze valves and copper tubing.  Ball valves may be provided in lieu of  gate valves.


B.
Water Valves 

     

1.
Gate valves (shutoff valves) 2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and solder-type connections for tubing.  Valves 3" and larger shall be iron body, bronze mounted, solid wedge, OS&Y, flanged end, designed for 200 psi water.

     

2. 
Drain valves shall consist of 3/4" hose end ball valve with hose end vacuum breaker, cap and chain.  Provide at all low points in water piping system and at the base of all risers so that entire system may be drained.

     

3. 
Check valves shall be horizontal regrinding type, Y pattern, renewable seat and disc.

     

4. 
Ball valves shall be full port with stainless steel stem and ball, bronze body, solder end for piping up to 1-1/2" size, sizes 2.5 inches and larger shall be ductile-iron body or cast-iron body.  Valves shall have two-position lever handles.



5.
Globe and Angle Valves




MSS SP-80, Class 125, except sizes 2.5 inches and larger shall conform to MSS SP-85, Class 125. 



6.
Hose Bibbs




Provide angle type copper alloy hose bibb with lockshield and removable  handwheel.  Inlet shall have internal threads.  Outlet shall have vacuum breaker with 0.75 inch external hose threads.



7.
Combination Pressure and Temperature Relief Valves




ANSI Z21.22 copper alloy body, automatic reseating, test lever, and discharge capacity based on AGA temperature rating.



8.
Pressure Relief Valves




ANSI Z21.22 copper alloy body, automatic reseating with test lever.



9.
Water Temperature Regulating Valves




Provide copper alloy or cast-iron body valve with adjustable range to allow settings between 110 and 180 degrees F.



10.
Water Temperature Mixing Valves




Provide copper alloy body valve of the pressure equalizing type.  Valve shall be of the adjustable thermostatic type and shall mix the hot water and cold water to deliver hot water at set temperature.



11.
Water Pressure Reducing Valves




ASSE 1003.


C.
Wall Hydrants



1.
Wall hydrants shall have vacuum-breaker backflow preventer with a nickel-brass or nickel-bronze wall plate or flange with nozzle and detachable key handle.  A brass or bronze operating rod shall be provided within a galvanized iron casing of sufficient length to extend through the wall so that the valve is inside the building, and the portion of the hydrant between the outlet and valve is self-draining.  A brass or bronze valve with coupling and union elbow having metal-to-metal seat shall be provided.  Valve rod and seat washer shall be removable through the face of the hydrant.  The hydrant shall have 3/4 inch exposed hose thread on spout and 3/4 inch male pipe thread on inlet.


D.
Pressure and Temperature Relief Valves



Water heaters and hot water storage tanks shall have a combination pressure and temperature (P&T) relief valve.  The pressure relief element of a P&T relief valve shall have adequate capacity to prevent excessive pressure buildup in the system when the system is operating at the maximum rate of heat input.  The temperature element of a P&T relief valve shall have a relieving capacity, which is at least equal to the total input of the heaters when operating at their maximum capacity.  Relief valves shall be rated according to ANSI Z21.22.  Relief valves for systems where the maximum rate of heat input is less than 200,000 Btuh shall have 3/4 inch minimum inlets, and 3/4 inch outlets.  Relief valves for systems where the maximum rate of heat input is greater than 200,000 Btuh shall have 1 inch minimum inlets, and 1 inch outlets.  The discharge pipe from the relief valve shall be the size of the valve outlet.


E.
Gas Valves



1.
Valves 2" and smaller shall be malleable iron, screwed end, ball valve, with tee type handle.



2.
Valve 2 1/2" and larger shall be all iron lubricated plug valve with flanged ends.

2.15
PLUMBING FIXTURES 

A. Manufacturer's plumbing fixture (including accessories) catalog numbers specified herein are intended only as a guide for the type and quality to be provided by this Contractor. All Flush Valves and their fixtures shall be operable at 15 psi at the valve. Other acceptable manufacturers of plumbing fixtures may be Kohler, American Standard, or Delta.

PRIVATE 

FIXTURE

MANUFACTURER

REMARKS

P-1

Water Closet

Wall Hung
Eljer 111-2105

Amer. Std.  2257.103

Kohler K4330

Flush Valve – Sloan Royal Model 8111-LH-MC
White open-front seat, 1.6 gal.   Provide manufacturers recommended supports and carriers. 15” mounting height. Provide automatic flush valve. 

P-1A

Water Closet

Wall Hung

(Handicapped Accessible)
Eljer 111-2105

Amer. Std. 2257.103

Kohler K4330

Flush valve – Sloan Royal Model 8111-LH-MC
White open-front seat, 1.6 gal. C.P. flush valve w/ handle on access side, provide manufacturers recommended supports and carriers. Mounting height to rim = 17”.    Provide automatic flush valve.

P-2

Urinal


Eljer 161-1090

Amer. Std. 6541.132

Kohler K5016-T
1.0 gal. C.P. flush valve, provide manufacturers recommended supports and carriers.  Provide automatic flush valve.

P-3

Lavatory

(Handicapped Accessible )

Faucet
Kohler-K-2196-4

Amorican Standard-0476-028

Eljer–053-0364

Simmons:  S-60-G-H
Provide faucet – supplies-stops-drains only.  C.P. grid strainer, 1-1/2" trap, angle supplies and stops.. Provide CP, manual mixing, metered, ADA single tap faucet with Temperature limit stop .  Provide offset trap & tailpiece and offset supplies. Pre-molded insulation kit on 20” x 17” oval countertop sink, waste and supplies.



P-4

Shower Unit

(Handicap Accessible)


Aqua Bath C4136BF

Aquarius Model S4136 BF

Kohler K-12458
Shower head width mixing valve.

One-piece acrylic unit (handicapped accessible).  Provide grab bar, curtain rod, hand held shower set.

P-5

N/A





P-6

Mop Receptor

Rectangular

36” X 24” 12”

Faucet
Stern 

Williams
SB-900

Fiat

TSB3013

Florestone
Model 93

Stern 

Williams
T-10-VB

Fiat

803-AA

Florestone
MR-371
Grid strainer, 3" P-Trap, st. st. cap. 24" long mop hanger w/3" spring clips 36" long, 3/4" hose with wall bracket. Provide tiling flanges to suit installation.

P-7

Water Cooler

High/Low - ADA  Accessible


Halsey Taylor-HAC

Oasis-8 FBL-Q

Haws-HWBFA8L
ADA required  Hi-Low Set with Low basin on Right.  Self-contained, electric, refrigerated, bi-level wall-mounted water cooler. 

P-8

Kitchen Sink – Handicap Accessible

22”x19.5” (Stainless Steel)

Single Bowl

Faucet


Elkay              LRAD-2219-55-3

Just                SL-2219-A-GR

Kohler            K-3260-3

Delta             110
18 GA, insert, stainless steel crumb-cup strainer, 1-1/2" cast brass P-trap with ground joint fittings, pr. Angle supplies and stops,  Three hole punched. 5 ½” sink bowl depth.



P-9

Pedigrid (connections only)

P-10
Symmons W-500-B

Guy Gray WB-200

Watts #2M2-DWB
Washing machine (hookup only)

P-11
See spec section 2-14C
Wall hydrant (non-freeze)

P-12
Elkay Model SS8124

Faucets

Delta
Laundry sink – floor mounted

P-13

Kitchen Sink – Handicap Accessible

22”x19.5” (Stainless Steel)

Single Bowl


Fixture

Elkay Model LP-2522

Crane 7-503

Kohler K-6650

Faucets

Delta
Washup sink



2.16
DRAINS


A.
Floor Drains



Provide where shown on the drawings a floor drain of size and type indicated.  Drains shall be Jay R. Smith, Josam, Zurn or equal.  Jay R. Smith catalog numbers are listed below.



1.
Floor Drains




a.
FD-1 cast iron body with flashing collar and adjustable strainer, sediment bucket, square nickel bronze top and caulk outlet.

2.17
TRAPS


Unless otherwise specified, traps shall be P-traps with slip joint inlet and swivel.  Traps shall be without a cleanout.  Inlets shall have rubber washer and copper alloy nuts for slip joints above the discharge level.  Swivel joints shall be below the discharge level and shall be of metal-to-metal or metal-to-plastic type as required for the application.  Nuts shall have flats for wrench grip.  Outlets shall have internal pipe thread, except that when required for the application, the outlets shall have sockets for solder-joint connections.  The depth of the water seal shall be not less than 2 inches.  The interior diameter shall be not more than 1/8 inch over or under the nominal size, and interior surfaces shall be reasonably smooth throughout.  A copper alloy "P" trap assembly consisting of an adjustable "P" trap and threaded trap wall nipple with cast brass wall flange shall be provided for lavatories.  The assembly shall be a standard manufactured unit and may have a rubber-gasketed swivel joint.

2.18
CLEANOUTS


A.
Bodies of cleanout ferrules in hub and spigot or no-hub piping shall be standard pipe size conforming in thickness to that required for pipe and fittings, and shall extend not less than 3/4 inch high.  Cleanouts in copper waste piping shall be soldered brass cleanout fittings with extra heavy brass screw plugs of the same size as the pipe line.  Cleanouts in threaded waste piping shall be cast iron drainage "T" pattern 90 degree branch fittings with extra heavy brass screw plugs of the same size as the pipe.

  
B.
Floor cleanouts shall be J.R. Smith, Zurn, or Wade, equal to J.R. Smith 4020 Series in all finished areas but those with carpet which shall be J.R. Smith 4020-Y and 4220 Series for traffic areas.

  
C.
Exterior cleanouts to grade shall be same as for floor cleanouts and shall be encased in concrete at a minimum of 6" beyond the greatest outside dimension and a minimum of 6" depth.  Top of cleanout shall be set 1/2" below finished grade and concrete collar shall be shaped to finished grade.


D.
Provide and connect cleanouts with brass caps and screws same size as pipe and close gas tight where indicated on the drawings, at the ends of all drain line branches.  Provide cleanouts at base of all stacks where stacks enter floor.

 
E.
Provide Owner with three wrenches for removing flush cleanout plugs.

2.19
VACUUM RELIEF


Vacuum Relief: Provide vacuum relief on cold water supply to heater, locate a minimum of 6" above the top of the tank.  Relief valve shall be single or multiple installation as required to provide a cross sectional area equal to not less than one pipe size smaller than the tank supply or drain, whichever is greater.


2.20
CIRCULATING PUMPS



1.
Hot Water Circulation: Provide an all bronze circulation pump at water heater complete with immersion aquastat control, wiring, check valve on pump discharge and dial type thermometer on pumps suction.  

2.21
COMPRESSED AIR SYSTEM


A.
Air Compressor



Air compressor unit shall be a factory-packaged assembly, including 3 phase, 460 volt motor controls, switches, wiring, accessories, and motor controllers, in a NEMA 250, Type [1] [4] enclosure.  Tank-mounted air compressor shall be manufactured to comply with UL listing requirements.  Air compressors shall have manufacturer's name and address, together with trade name, and catalog number on a nameplate securely attached to the equipment.  Each compressor shall start and stop automatically at upper and lower pressure limits of the system and regulate pressure by constant speed compressor loading and unloading.  Guards shall shield exposed moving parts.  Each compressor motor shall be provided with an across-the-line-type magnetic controller, complete with low-voltage release.  An intake air filter and silencer shall be provided with each compressor.  Aftercooler and moisture separator shall be installed between compressors and air receiver to remove moisture and oil condensates before the air enters the receiver.  Aftercoolers shall be air-cooled.  The air shall pass through a sufficient number of tubes to affect cooling.  Tubes shall be sized to give maximum heat transfer. Cooling capacity of the aftercooler shall be sized for the total capacity of the compressors.  Capacities of air compressor and receiver shall be as indicated on Sht. P-1.


C.
Air Receiver



Receiver shall be designed for 200 psi working pressure.  Receiver shall be factory air tested to 1-1/2 times the working pressure.  Receiver shall be equipped with safety relief valves and accessories, including pressure gauges and automatic and manual drains.  The outside of air receivers may be galvanized or supplied with commercial enamel finish.  Receivers shall be designed and constructed in accordance with ASME BPV VIII Div 1 and shall have the design working pressures specified herein.  A display of the ASME seal on the receiver or a certified test report from an approved independent testing laboratory indicating conformance to the ASME Code shall be provided.


D.
Intake Air Supply Filter



Dry type air filter shall be provided having a collection efficiency of 99 percent of particles larger than 10 microns.  Filter body and media shall withstand a maximum 125 psi,  capacity as indicated.


E.
Pressure Regulators



The air system shall be provided with the necessary regulator valves to maintain the desired pressure for the installed equipment.  Regulators shall be designed for a maximum inlet pressure of 125 psi and a maximum temperature of 200 degrees F.  Regulators shall be single-seated, pilot-operated with valve plug, bronze body and trim or equal, and threaded connections.  The regulator valve shall include a pressure gauge and shall be provided with an adjustment screw for adjusting the pressure differential from 0 to 125 psi.  Regulator shall be sized as indicated.

F. Accessories:

1. Provide a refrigerated air dryer sized for specified air compressor.

2. Automatic condensate drain for the receiver.

3. High air temperature switch.

4. Remote mounted motor starter.

2.22
PIPE INSULATION

 
A.
General:  The pipe covering specified herein for piping system shall be provided in strict accordance with the manufacturer's printed instructions, the best practice of the trade and to the full intent of this specification.

1. The sealers, tapes, adhesives and mastics used in conjunction with the installation of the pipe covering specified herein shall possess the maximum possible fire‑safe qualities available and shall be of a type approved by  Factory Mutual, Factory Insurance Association or National Fire Protection Association.

2. Valves, fittings, flanges and accessories shall have the same thickness of pipe covering applied as the adjacent pipe.  Pipe covering for these items shall be factory PVC molded type (Zeston).

     

3.
Longitudinal seams and butt joint shall be sealed with a fire retardant, vapor barrier adhesive.

 
B.
Interior Cold Water, Hot Water, and Hot Water Return System Piping

     

1.
All interior cold water, hot water, and hot water return piping shall be four pound density, fiberglass with factory applied white, fire retardant, reinforced, vapor barrier jacket, 1” thick regardless of pipe size.  Insulation shall be continuous through sleeves.

     

2.
Ends of insulation at termination points shall be sealed to the pipe with a pre-molded PVC type fitting.  Pipe fittings and valves shall be provided with pre-molded PVC covers with fiberglass inserts.



3.
Pipe insulation within 6'-0" of finished floor, in exposed installations, shall be provided with 20 mil. PVC continuous covers in addition to the vapor barrier jacket.  Fittings and seams shall be solvent welded.

 
C.
Insulation at hangers shall be protected with sheet metal saddles.

D.
Insulation of waste, trap, hot and cold  and tempered water supplies at all handicapped accessible lavatories shall be fully molded, paintable and flexible vinyl insulation system.

2.23
HOT WATER HEATER 

A. As indicated on the drawings. Unit shall have at least 83% thermal efficiency (compliant with ASHRAE 90.1) and shall have nickel-plated tank with 10 year manufacturers warranty, nickel plated copper clad steel fire tubes, manufacturer assembled UL compliant gas train (installed on unit by manufacturer), Upper and lower immersion operating thermostats, immersion temperature limiting device, fiberglass insulated tank, temperature and pressure relief valve, manufacturers 3 year scale failure warranty, manufactures 10 year tank warranty, all as standard features. Start up shall be by factory trained and authorized personnel. Tank shall be ASME stamped – 225 psi test pressure and National Board Registered for 150 psi working pressure.

B. Vacuum Relief:  Provide vacuum relief on cold water supply to heater, locate a minimum of 6" above the top of the tank.  Relief valve shall be single or multiple installation as required to provide a cross sectional area equal to not less than one pipe size smaller than the tank supply or drain, whichever is greater.

C. The domestic water heater shall be as manufactured by State or approved equal. 


D.
Refer to domestic water heater schedule on drawing P-1 of the contract drawings for size and input.


PART 3 – EXECUTION

3.01
IDENTIFICATION

 
A.
All equipment and each length of pipe fitting, trap, fixture, control panel, starter, and device used in the systems shall have a permanently attached nameplate or be cast, stamped or indelibly marked with the manufacture's mark or name, the weight, type and class.  The nameplates shall be kept clean and readable at all times.

 
B.
Piping

1. Furnish and affix approved adhesive bands identifying the service and direction of flow of each piping system installed under this Section of the Specifications.

2. Identification shall be provided on all piping that is exposed as well as all in concealed locations such as shafts, and above removable ceilings in which piping may be viewed.

3. Each set shall consist of one band on which the name of the service is printed and one band on which is printed a black directional arrow.

4. Bands shall be applied where they can be easily read from the finished floor below, with their long dimension parallel to the axis of the pipe.

5. Bands shall be applied only after any finish painting is completed.

6. In general, the piping of each system shall be identified in the following locations and the piping designation shall be taken from the legend as indicated on the drawings.

a. Pipe mains and branches ‑ every 25 feet in all accessible open areas and ten feet apart in congested areas.

b. At each side of valves and pipe tees.

c. Each wall penetration (both sides).

d. At each piece of equipment.

e. At each floor, above and below ceilings, on exposed risers and drops.


C.
Equipment:

Each item of equipment including controls, not provided with a manufacturer's nameplate shall be identified by this Contractor with a permanently attached nameplate.

Equipment marking shall be prominently located on each normally visible side of equipment.  Equipment intended for installation in finished areas shall have markings located behind normally used access panels mounted so as to be readily found.

Nameplates, catalog numbers and rating identification shall be securely attached to electrical and mechanical equipment with screws or rivets.  Adhesives or cements will not be permitted.


D.
Valve Tags:

1. Valve tags shall be circular 1-1/2" diameter, brass tags with 1/4" letters and 1/2" numbers, black filled and attached by means of brass "S" hooks and brass chain.

2. Valve numbers and legend on valve tags shall correspond to numbers indicated on the Record Drawings and valve list.  Legend shall be taken from Contract Drawings Legend.


E.
Valve Charts and Lists:

1. Provide to the Owner through the Designer, two printed detailed valve number lists.  These printed lists shall state the numbers and location of each valve and the fixture or group of fixtures which it controls, and other necessary information, such as requiring the opening or closing of another valve or valves, when any one valve is to be opened and closed.

2. These printed lists shall be prepared in form to meet approval of the Designer and shall be framed under glass.

3.02
TESTING


A.
General

1. All labor, materials, instruments, devices and power required for testing shall be provided by this Contractor.  The tests shall be performed in the presence and to the satisfaction of the Owner and such other parties, as may have legal jurisdiction.  No piping in any location shall be closed up, furred in, or covered before testing.

2. Where portions of piping systems are to be covered or concealed before completion of the project, those portions shall be tested separately in the manner specified herein for the respective entire system.

3. Any piping or equipment that has been left unprotected and subject to mechanical or other injury in the opinion of the Owner shall be retested in part or in whole as directed.

4. The Owner retains the right to request a recheck or resetting of any pump or instrument by this contractor during the guarantee period at no additional cost to the Contractor.

5. Repair, or if directed by the Owner, replace any defective work with new work without extra charge to the Contract.  Repeat tests as directed, until the work is proven to meet the requirements specified herein.

6. Restore to its finished condition any work, damaged or disturbed, provided by other contractors and engage the original contractor to do the work of restoration to the damaged or disturbed work.

7. The fixtures shall be tested for stability of support and satisfactory operation.  The piping shall be tested when directed by the Owner for stability.

8. After the fixtures are set and connected, and the piping systems to same have been tested, this contractor shall turn water on the fixtures, and equipment, fill the traps, etc., and the proper operation of all items shall be demonstrated by him in the presence of and to the satisfaction of the Owner or their designated representatives.

9. Caulking of screwed joints or holes in piping will not be acceptable.

10. This Contractor shall notify the Owner and any inspectors having jurisdiction, a minimum of 48 hours in advance of making any required tests so that arrangements may be made for their presence to witness his scheduled tests.

B.
Specific:

1.
Sanitary (Waste and Vent) Piping Systems:

a. Before the installation of fixtures, and equipment each system including vents shall have all necessary openings plugged to permit the entire system to be filled with water to the level of the vent stack of each system above the roof where practical.  Each system shall hold this water for four hours without a drop in water level.

b. Where a portion of the system is to be tested, the test shall be conducted in the same manner as specified herein for the entire system, except a vertical sack ten feet above the highest horizontal line to be tested may be installed, and filled with water to maintain sufficient pressure.  A pump may be used to supply the required pressure.  The pressure shall be maintained for a minimum of four hours for sufficient time to permit inspection of all joints.



2.
Cold, Hot, and Hot Water Return Piping Systems:

a. Upon completion of the roughing‑in and before setting fixtures and final connection to all equipment, all water piping systems shall be tested to a hydrostatic pressure of 150 PSIG.

b. Each system's test shall be maintained for eight hours without a drop in pressure. 

c. After testing, provide complete adjustment of all parts of each water system until design distribution or balancing is obtained throughout. 

3.03
OPERATING AND MAINTENANCE INSTRUCTIONS


A.
Prior to completion of the Contract, provide field operating instructions to the Owner's designated representative with respect to operation functions and maintenance procedures for the equipment and systems installed.


B.
All equipment provided under this Section of the Specifications shall be placed in operation and shall function continuously in an operation test for a period of one week, without shut down due to mechanical failure.


C.
Prior to scheduling the project final inspection and after completion of the entire installation period, provide all work required to adjust all controls, hot water systems balancing and all maintenance to place the systems in operation to meet the requirements of this Section of the Specifications and Contract Documents.


D.
Provide to the Owner through the Designer, six (6) complete sets of operating, service, maintenance instruction manuals containing replacement data for the equipment which will require operating, maintenance or replacement and one copy of this literature shall be available during the instruction of the operating personnel while the others are checked for completeness by the Designer.


E.
Sufficient advance notice shall be given to the Owner's designated operating personnel for the specific instruction period.  Upon completion of instruction, obtain from the representative(s) written verification that the above mentioned instruction has been performed.  Such verification shall be forwarded to the Owner through the Designer.


F.
Each copy of the approved operating and maintenance manual shall contain copies of approved shop drawings, equipment literature, cuts, bulletins performance charts, pump curves, details, equipment and engineering data sheets and typewritten instructions relative to the care and maintenance for the operation of the equipment, all properly indexed and bound in a hard‑back three ring binder.  Flysheets shall be placed before instructions covering each section.  The instruction sheets shall be in 8‑1/2 inches by 11 inches with large sheets of drawings folded in neatly.  Each manual shall have the following minimum contents:

1. Table of Contents

2. Maintenance 

a. Maintenance and lubricating instructions

b. Replacement charts

c. Preventive maintenance recommendations

d. Trouble shooting charts for equipment components

e. Testing instructions for each typical components

f. System draining and filling instructions

g. Two typed sets of charts indicating equipment tag number, location of equipment, specific equipment service, greasing and lubricating requirements as recommended lubricant type and intervals of lubrication.

h. Two types sets of instructions for ordering spare parts.  Each set shall include name, telephone number and address of where they may be obtained.



3.
Manufacturer's Literature

a. The equipment for which shop drawings have been submitted and approved.

b. Wiring diagrams

c. Installation drawings

d. Manufacturer's representative and contract information

e. Guarantees

3.04
DISINFECTION, CLEANING AND ADJUSTING


A.
Disinfection

Each potable water system (cold, and hot, and hot water return) shall be cleaned and disinfected by this Contractor.  Cleaning and disinfection shall be performed after all pipes, valves, fixtures and other components of the system are installed, tested and ready for operation.

All domestic water piping shall be thoroughly flushed with clean potable water, prior to disinfection, to remove dirt and other contaminants.  Screens of faucets shall be removed before flushing and re‑installed after completion of disinfection.

Disinfection shall be done using sodium hypochlorite in the following manner:

a. A service cock shall be provided and located at the water service entrance. The disinfecting agent shall be injected into and through the system from this cock only.

b. The disinfecting agent shall be injected by a proportioning pump or device through the service cock slowly and continuously at an even rate.  During disinfection, flow of disinfecting agent into main water supply shall not be permitted.

c. All sectional valves shall be opened during disinfection.  All outlets shall be fully opened at least twice during injection and the residual checked with orthotolidin solution.

d. When the chlorine residual concentration, calculated on the volume of water the piping will contain, indicates not less than 50 PPM (parts per million) at all outlets, then all valves shall be closed and secured. 

e. The residual chlorine shall be retained in the piping systems for a period of not less than 24 hours.

f. After the retention, the residual shall be not less than five parts per million.  If less, then the process shall be repeated as described above.

g. If satisfactory, then all fixtures shall be flushed with clean potable water until residual chlorine by orthotolidin tests shall not be greater than the incoming water supply (this may be zero).



4.
All work and certification of performance shall be performed by approved applicators or qualified personnel with chemical and laboratory experience.  Certification of performance shall indicate:

a. Name and location of the job and date when disinfection was performed.

b. Material used for disinfection.

c. Retention period of disinfectant in piping system.

d. PPM chlorine during retention.

e. PPM chlorine after flushing.

f. Statement that disinfection was performed as specified.

g. Signature and address of company/person performing disinfection.



5.
Upon completion of final flushing (after retention period), this Contractor shall obtain a minimum of one water sample from each hot and cold water line and submit samples to a State‑approved laboratory.  Samples shall be taken from the faucets located at highest floor and furthest from meter or main water supply.  The laboratory report shall show the following:

a. Name and address of approved laboratory testing the samples.

b. Name and location of job and date the samples were obtained.

c. The coliform organism count.  (An acceptable test shall show absence of coliform organisms.)



6.
If analysis does not satisfy the above minimum requirements, the disinfection procedure shall be repeated.



7.
Before acceptance of the systems, this Contractor shall submit to the Owner for his review, three (3) copies of Certification of Performance as specified above.



8.
Under no circumstances shall this Contractor permit the use of any portion of domestic water system until properly disinfected, flushed and certified.


B.
Cleaning and Adjusting

1. At the completion of the work, all parts of the installation shall be thoroughly cleaned.  All equipment, pipe, valves and fittings shall be cleaned of grease, metal cuttings and sludge that may have accumulated by operation of the system for testing.

2. Any stoppage or discoloration or other damage to parts of the building, its finish, or furnishings, due to this Contractor's failure to properly clean the piping system shall be repaired by this Contractor at no increase in Contract costs. 

3. At the completion of the work, all water systems shall be adjusted for quiet operation.

4. All automatic control devices shall be adjusted for proper operation.

5. All plumbing fixtures and exposed metal work shall be adjusted for proper operation.  Floor drain strainers and traps shall be cleaned of all debris.

6. All items of equipment shall be thoroughly inspected and any items dented, scratched or otherwise damaged in any manner shall be replaced or repaired and painted to match the original finish.  All items so repaired and refinished shall be brought to the attention of the Designer for inspection and approval.

3.05
SPECIAL TOOLS


A.
Provide any and all special tools, recommended by the manufacturer of items furnished, noted as not being commonly available.

3.06
CERTIFICATES OF APPROVAL


A.
Upon completion of the work, furnish to the Owner through the Designer, in duplicate, certificates of inspection and/or approval from state and local inspection authorities having jurisdiction indicating the installed systems compliance to their requirements.

3.07
QUIET OPERATION

A. All work provided under this Section of the Specifications shall operate under conditions of load without sound or vibration, which is abnormally objectionable for such equipment in the opinion of the Designer.  In case of moving machinery, sound or vibration noticeable outside of the room in which it is installed, or annoyingly noticeable inside its own room will be considered objectionable shall be corrected in an approved manner by this Subcontractor at no change in Contract amount.

3.08 SYSTEMS


A.
Sanitary Piping (Interior)

1. Although the trenching and backfilling will be performed under another Section of the Specifications, this Contractor will be responsible for the proper execution of this work and shall do all hand trimming of trench bottoms.  All piping must be laid on good foundation with solid uniform bearing through the entire length.  The bottom of all trenches shall be rounded so that half of the circumference of the pipes will rest firmly on compacted sand at proper line and grade.  Hub holes shall be dug to insure pipe resting for its entire length upon the bottom of the trench.

2. This Subcontractor shall be responsible for checking each pipe for alignment, centerline elevation and invert grade for underground installations. 

3. At times when work is not in progress, open ends of pipe and fittings shall be securely closed so that no trench water, earth or other substance will enter the pipe or fittings.  Pipe laid through rock excavation shall rest on a six-inch layer of well-compacted sand.

4. The Sanitary (waste and vent), piping three inches and smaller in diameter shall pitch a minimum of 1/4 inch per foot, and piping four inches and larger in diameter shall pitch a minimum of 1/8 inch per foot.  

5. The vent stacks shall be connected as shown and extended through the roof a minimum of 18 inches.  Waste and vent pipes unless shall be concealed unless otherwise noted.

6. Branch connections to each drainage system shall be made with "Wye" and long turn "Tee Wye" fittings.  Installation of short radius 1/4 bends, common offsets; double hub fittings and saddles will not be approved.  Only fittings conforming to the Code shall be installed.

7. The changes in direction of each drainage system shall be made with "Wye" branches and 1/8 bends.  Provide long sweep bends at bottom of stacks with a vertical cleanout just above the floor at places where a "Wye" and 1/8 bends at bottom of stacks and end cleanouts cannot be installed.

8. Every fixture shall be separately trapped and the traps must be vented unless an approved battery or wet vented system is being installed.  Floor drains shall be considered as a fixture.

9. Vents shall be connected to the discharge of each trap in the sanitary system, thence carried individually to a point above the flood level of the fixture before connecting with any other vent pipes.  Pitch the branch vents back to the fixtures.

10. Collect individual vent pipe together in branch vent lines and connect to vent stacks.  Wherever possible, vent stack offsets shall be made with 45 degree fittings.  The vents passing through the roof shall be a minimum size of four inches in diameter.

11. Cleanouts shall be provided in drainage piping at changes in directions, at foot of stacks or other required points so that all portions of the lines will be readily accessible for cleaning or rodding out.

12. Cleanouts shall be of the same size as the pipe installed in up to four inches in diameter and not less than four inches in diameter for piping larger than four inches in diameter.

13. The maximum horizontal distance between cleanouts; in piping four inches in diameter and smaller shall not be more than 50 feet apart; in piping five inches in diameter and larger shall not be more than 100 feet apart.

14. Traps on sanitary piping not integral with fixtures and in accessible locations shall be provided with a brass trap screw protected by the water seal, and will be regarded as a cleanout.

15. Test tees with brass cleanout plugs shall be provided at the foot of all vertical waste and storm drainage stacks and at each floor.  Wherever cleanouts on vertical lines occur concealed behind finished walls, they shall be extended to back of finished wall and a wall plate shall be provided. 


B.
Storm and Sanitary (Exterior)

1. All pipes shall be accurately laid to lines and elevations shown on the drawing with particular care so that there are no sags in the slope and that a true and even surface is given to the invert.  No pipe shall be covered with backfill until it has been approved by the Designer and the governing authorities.

2. Sewer pipe shall be laid in a straight line and to uniform rate of grade as shown on drawings.  Each length shall be checked for line and grade before competing joint.

3. Pipe bedding shall be in accordance with the details as shown on the plans or in the absence of details; all pipe shall be installed on a 6" compacted sand bedding material.

4. Pipe joints and jointing material shall be made in accordance with the manufacturer's recommendations.  

5. Promptly install all piping after the excavation or cutting of same has been done, with all openings to be left overnight or longer, closed tightly.

6. Excavation for all underground lines shall be kept open until the drainage systems or portions thereof have been inspected, tested and approved.

7. If an inspection of the completed sanitary gravity sewers or any part thereof shows any manholes, pipes, or joints which allow the infiltration of water, the defective work or material shall be replaced or repaired as directed by the Owner.  

8. Provide a six-inch cast iron boot up to 5 feet above grade to accept the discharge of the storm gutter.  After gutter has been installed, seal entire opening with waterproof cement.

C.
Water Mains (Exterior)

1. Upon completion of the installation of each system, the Contractor shall inspect and test same in the presence of the City and Owner's Representative.

2. The Contractor shall provide all apparatus, labor, material and accessories required to perform all tests required by the local authority or these specifications.

3. In general, the water systems shall be tested with water to a hydrostatic pressure of 125 PSI.  This pressure shall be maintained for a minimum of two hours or until the system or systems have been inspected for leaks and defects.  If any leaks or defects are detected, they shall be remedied in an approved manner and the system shall be retested in the manner specified herein.

4. Before testing the new underground main, the piping shall be flushed out with water.

5. The Contractor shall secure a Certificate of Approval for the system from the Local Water Department.  Such Certificate of Approval shall be delivered to the Owner before final acceptance.

6. All pipe and fittings buried in the ground shall be encased in loose 8 mil thick polyethylene film sleeve that complies with ANSI A21.5.

7. The complete installation shall be installed in accordance with the pipe manufacturer's recommendation and the requirements of AWWA C600 "Installation of Ductile Iron and Cast Iron Pipe".


D.
Cold, Hot, and Hot Water Return Piping

1. Vacuum breakers and/or backflow preventers shall be installed on supplies to each piece of equipment, and valved connection, as required, to prevent back‑siphonage and backflow.

2. Branch lines from water service or main lines shall be taken off the top or bottom of main, using such crossover fittings as may be required by structural or installation conditions.  All water service pipes, fittings, and valves shall be kept a sufficient distance from other work and not less than one inch between coverings on the different services.

3. Provide shock absorbers at equipment, tops of the risers, at each individual or each group of fixtures as required to prevent water hammer.  Air chambers will not be accepted.

4. Water piping shall be run parallel and graded evenly to the drainage points.  There shall be a minimum 1/2" hose-end drain valve with hole-end vacuum breaker provided for each low point in the piping, so that all parts of each water system can be drawn‑off.  Piping 2" and larger shall have a 3/4" size drain valve.

5. Provide suitable means of thermal expansion for the hot water piping using swing joints, expansion loops and long‑turn offsets as required to suit building conditions.

6. All piping connections to equipment shall be provided with unions or flanges to permit convenient disassemble for alterations and repairs.

7. No piping shall be installed in a manner to permit back siphonage or backflow of any flow of water from the waste non-potable or process system into the domestic water systems or their distribution piping under any conditions.  Approved backflow preventers shall be installed where cross-connections are required.

8. Where flanges are installed in the water systems, install red rubber gaskets between each pair of flanges.

9. Heating and/or bending of copper tubing to eliminate the installation of fittings will not be permitted (exception: flexible risers between fixture stop and kitchen/lavatory faucet).

10. Piping systems shall be kept clean during all phases of work.  Open ends of incomplete piping shall be protected to prevent the entrance of foreign materials.

11. Pipe shall be cut accurately to measurements established at the site and shall be worked into place without springing or forcing.

12. Provide copper plated friction clamps on the cold water supplies to each water closet and urinal flushometer.  Friction clamp shall be firmly clamped to the pipe and shall be firmly attached to the adjacent wall structure.

3.09
GENERAL INSTALLATION REQUIREMENTS


A.
Piping Installation

1. Install piping approximately as shown on the drawings and as directed during installation by the General Contractor or the Owner.

2. Piping shall be installed as straight and direct as possible forming right angles or parallel lines with building walls, other piping and neatly spaced.

3. The horizontal runs of piping, except where concealed in partitions, shall be installed as high as possible.

4. Piping or other apparatus shall not be installed in such a manner so as to interfere with the full swing of the doors and access to other equipment.

5. The arrangement, positions and connections of pipes, fixtures, drains, valves, and the like, indicated on the drawings shall be followed as closely as possible, but the right is reserved by the General Contractor or the Owner to change locations and elevations to accommodate the work, without additional compensation for such change.

6. It shall be possible to drain the water from all sections of each cold and hot water piping system.  Pitch piping back to drain valves.

7. Screwed piping of brass or chrome plated brass shall be made up with special care to avoid marring or damaging pipe and fitting exterior and interior surfaces.

8. Small fittings shall be screwed up close to the shoulders of male threads.  Lampwick, cord, wool, or any other similar material shall not be used to make up thread joints.

9. Screwed pipe and copper tubing shall be reamed smooth before installation.

10. All exposed piping in connection with fixtures and where exposed on finished walls or to view, shall be chrome plated.  Where chrome plated piping is installed, cut and thread pipe so that no unplated pipe threads are visible when the work is completed.

11. Reducing fittings, unless otherwise approved in special cases, shall be provided in making reduction in size of pipe.  Bushings will not be allowed unless specifically approved.

12. Remove and replace with new materials, any copper or brass piping (chrome plated or unplated) and valves showing visible tool marks.

13. Vertical risers shall be firmly supported by riser clamps, properly installed to relieve all weight from the fittings.

14. Any piece of pipe six inches or less in length shall be considered a nipple.

15. All water service piping shall be kept a sufficient distance from other work to permit finished covering to be not less than 1 inch from other work.

16. The pipe and fittings shall be manufactured in the United States of America and in accordance with the Commercial Standards, American National Standards Institute and American Society of Testing Materials.

B. Hanger Installation

1. All piping shall be supported from the building structure by means of approved hangers and supports, to maintain proper grading and pitching of lines, to prevent vibration and to secure piping in place, and shall be so arranged as to provide for expansion and contraction.

2. Maximum spacing of hangers on runs of pipe (vertical and horizontal) having no concentration of weight shall be as follows:

SCHEDULE

MATERIAL
Steel
Copper

Pipe Size

(Inches)
Hanger Spacing in Feet/Pipe

.50
6
6

.75
8
6

1.00
10
6

1.25
10
10

1.50
10
10

2.00
10
10

2.50
10
10

3.00
10
10

3.50
10
10

4.00
10
10

3. Maximum spacing of hangers on soil pipe shall be five feet or at each fitting on straight lengths to maximum of 10' and hangers shall be provided at either side of all changes in direction.  Vertical Hanger rods to support piping from the structure or supplementary steel shall not exceed four feet in total length vertically, this Contractor shall provide factory fabricated channels and all associated accessories.

4. Friction clamps shall be installed at the base of the plumbing risers.  Friction clamps installed above floor slabs shall not be supported from or rest on floor sleeves.

5. Provide hangers at a maximum distance of two feet from both sides of all changes in direction (horizontal and vertical), on both sides of concentrated loads (equipment) and at valves.

6. Hangers, in general, for all horizontal piping shall be A Band type hangers for piping up to 4" size and Clevis type for piping 5" and larger.  These hangers shall be sized to fit the outside diameter of the pipe insulation protectors (sheet metal shields) specified herein.  Gang type hangers may be used for supply piping up to 3" size where applicable and in conformance with manufacturer's recommendations.

7. All vertical drops and runouts including insulated pipes shall be supported by split ring hangers with extension rods and wall plates or stamped type up to 2" size only.

8. Provide on all horizontal insulated lines, pipe covering protectors (shields) at each hanger.  Each protector shall be sized to fit the outside diameter of the Pipe insulation.

9. Lock nuts or retaining straps shall be provided with all beam clamps. 

10. All supplementary steel including factory fabricated channels and associated accessories, including 12 inch long sheet metal shields, throughout both suspended and floor mounted shall be provided by this Contractor and shall be subject to the approval of the Owner.

11. Hangers shall not pierce the insulation on any insulated pipe except when prior approval is given.

12. Wire, tape or wood fastenings for shims or support of any pipe or tubing shall not be used.

13. Remove all rust from the ferrous hanger equipment (hangers, rods, and bolts) and apply one coat of red lead immediately after erection.                                   

14. Piping at all equipment and each control valve shall be supported to prevent strains or distortions in the connected equipment and control valves.  Piping and equipment shall be supported to allow for removal of equipment, valves and accessories with a minimum of dismantling and without requiring additional support after these items are removed.

15. All piping shall be independently supported from the building structure and not from the piping, ductwork, conduit or ceiling suspension systems of other systems.

16. Installation of hangers, which permit wide lateral motion of any pipe, will not be acceptable.

17. All hangers in contact with uninsulated piping shall be compatible with piping material.

C.
Pipe Covering Installation

1. Before pipe covering is applied, all pressure tests shall have been performed and approved.

2. Pipe covering shall be applied over clean, dry surfaces.

3. Pipe covering shall be continuous and shall be carefully fitted with side and end joints butted firmly and tightly together finished as specified herein.

4. Pipe covering and auxiliaries shall be kept dry during storage and application.

5. Adhesives, cements and coatings shall not be applied when the ambient temperature is below 40 degrees Fahrenheit.

6. Valve bodies shall have covering applied up to the stem.

7. It is the intent of this Specification that all vapor barriers be sealed and be continuous throughout.  Staples shall not be used on vapor barrier jackets.

8. Where pipe-covering ends occur at equipment or fixtures, end caps on the covering shall be provided. 

9. Adequate operating clearances shall be provided at control mechanisms.

10. Pipe covering for flanges shall overlap the adjoining pipe by a minimum of three inches on each side.

11. Pipe covering shall be provided on all piping passing through ceilings and through the interior above ground sleeves (wall and floor).

12. All voids and or seams in insulation shall be filled with insulating cement and finished as specified herein.

13. In the event staples are used, they shall be coated with a vapor barrier mastic after insulation and taped.  These staples shall not be visible on finished installation.

14. End joints of each section of the installed pipe covering shall be tightly butted.


D.
Installation of Sleeves, Inserts and Escutcheons

1. Sleeves in floors shall set one (1) inch above the finished floor surface.

2. Sleeves through interior masonry or non‑masonry walls or partitions shall be set flush with the finished surfaces of the wall or partition.

3. Field drilling for inserts required for work under this section of the specifications shall be provided by this Contractor.

4. Escutcheons shall be installed around all exposed insulated or bare pipe, passing through a finished floor, wall or ceiling.  Escutcheons shall fit snugly around the bare or insulated pipe.


E.
Valve Installation



1.
Location of Valves:  There shall be valves where indicated on the drawings and where specified as follows:

a. At building service entrances, all supply risers, branches to groups of fixtures, branches to separate fixtures, equipment, wall hydrants, hose bibbs, connections to other systems and sectionalizing points in each system.     

b. Each fixture supply shall have a separate angle stop or straight stop finished like the pipe it services.

c. Each piece of equipment shall have isolation valves for each service connected or at inlet and outlet of equipment with single service.

d. At the low points of each water system including trapped sections, provide a tee with 1/2 inch branch and ball valve with 3/4 inch hose end vacuum breaker and attached chain with cap.

e. Valves shall be located to permit easy operation, replacement or repairs.


F.
Installation of Gauges and Thermometers

1. Thermometers and pressure gauges shall be installed in such a manner as to cause a minimum restriction to the flow in the pipe and so that they can be easily read from the floor.

2. Thermometers shall be installed in the outlet piping from each hot water heater, and as shown on drawings to verify heat maintenance system operation.

3. Pressure gauges in the domestic water system shall be installed at outlet side of the water meter and reduced pressure backflow preventer and at inlet and outlet sides of pressure reducing valve station.

G.
Installation of Plumbing Fixtures



1.
General

a. Refer to Architectural Drawings for locations and mounting heights of all plumbing fixtures.

b. Provide with all plumbing fixtures all trim, supports, fittings, connections and all incidentals necessary to make a complete installation in accordance with plumbing codes, and the Contract Documents.



2.
Fixture Supports

a. All fixtures shall be supported and fastened to the building structure.  The method of support for each type fixture shall be as specified herein, except when the fixture designation on the Contract drawings indicate modifications.

b. Wall hung water closets shall be supported on combination drainage fittings and chair carriers with foot supports fastened to the floor slab with expansion lag screws.

c. Lavatories, unless otherwise specified herein, shall be generally supported on concealed arm chair carriers with tubular uprights, block bases enameled arms, leveling and securing eye bolts and chrome plated trim.

d. Urinals shall be supported by floor mounted carrier with support plate, bearing plate, adjustable extension, tubular uprights, block bases, and chrome plated trim.

e. Installations shall be complete with all necessary bolts, nuts and washers, iron or brass connecting nipples between fixtures and piping system of the proper length including gaskets for closet and urinal connections.

f. Where wall hung fixtures are secured to masonry walls or partitions they shall be fastened with 1/4 inch through bolts provided with nuts and washers at back.  Bolt heads and nuts shall be hexagon and exposed bolts, nuts, washers and screws shall be chromium plated brass.

g. Where secured to concrete or brick walls, they shall be fastened with brass bolts or machine screws in lead sleeve type expansion shields and shall extend at least three inches into solid concrete or brick work, except fixtures specified to be supported on chair carriers.



3.
Fixture Trim and Exposed Piping in Finished Areas:

a. All materials specified shall to be chromium plated shall be thoroughly cleaned and polished before plating and plate shall be heavily, thoroughly and evenly applied, guaranteed not to strip or peel.

b. Where escutcheons are not furnished with plumbing fixtures, this Contractor shall supply them.  Escutcheons shall be type and material specified herein.

c. Each fixture shall be separately trapped with the type and size of trap specified herein and required by the applicable Plumbing Code.

d. Unless otherwise specified, faucets and all exposed pipe and fittings shall be chromium plated.  Chromium plating for brass shall be applied on a first plating of nickel.

3.10
FIXTURE PROTECTION AND CLEANING


A.
Water closets, lavatories and urinals shall be boarded over and all other fixtures protected with pasted on paper.  Post notice prohibiting the use of all fixtures prior to acceptance.


B.
All plated or polished fittings, pipes and appliances shall be coated with Vaseline immediately after installation and shall be finally highly polished and free from all marks and foreign substances when directed by the Designer.


C.
Thoroughly clean all fixtures prior to final acceptance.

END OF SECTION
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SECTION 15500 - HEATING, VENTILATING AND AIR CONDITIONING

PART 1 – GENERAL


GENERAL
GENERALtc  \l 11 "
GENERAL"
1.01
GENERAL PROVISIONS.01
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GENERAL PROVISIONS"

A.
The GENERAL REQUIREMENTS, DIVISION 1, and BIDDING AND CONTRACT REQUIREMENTS, DIVISION 0, are hereby made a part of this Specification Section.


B.
Examine all Drawings and all Sections of the Specifications and requirements and provisions affecting the work of this Section.

1.02
WORK INCLUDED.02
WORK INCLUDED.02
WORK INCLUDEDtc  \l 11 ".02
WORK INCLUDED"

A.
The work under this Section shall include the furnishing of all materials, labor, equipment and supplies and the performance of all operations to provide complete working systems, in general, to include the following items:

1. Piping and Fittings (all types)

2. Hot Water Heating Piping

3. Refrigerant Piping

4. Pipe Hangers and Supports

5. Sleeves, Firestopping

6. Pipe Expansion Joints, Guides and Anchors

7. Valves

8. Refrigerant Valves and Accessories

9. Cold Water Connections

10. Expansion Tank

11. Air Separator Tank

12. Pressure Gauges, Thermometers, Strainers, Accessories

13. Electric Motors and Starters

14. Pumps (Water systems)

15. Fin Tube Radiation

16. Gas and Oil Fired Furnaces

17. Boiler/Burner Units

18. Hot Water Chemical Treatment Systems

19. Condensing and Compressor Units

20. Vibration Isolation

21. Ductwork

22. Sound Attenuation Equipment

23. Diffusers, Registers and Grilles

24. Louvers

25. Fans

26. Fan Coil Units

27. Unit Heaters 

28. Cabinet Unit Heaters

29. Insulation

30. Metal Chimneys and Flues

31. Roof Curbs

32. Ductless Split System Heat Pump

33. AC Control Systems


B.
Provide any other component or related system (whether or not listed) which is part of the overall design and basic equipment and deemed necessary for its completion, thoroughness and readiness for operation in perfect condition.


C.
The work to be done under this section is shown on Drawings numbered H-1, H-2, H-3, H-4, H-5, H-6, H-7, H-8.
1.03
RELATED WORK


A.
Principal classes of Work related to the Work of this Section are listed below, and are specified to be performed under the indicated Sections of these Specifications.  Refer to the indicated Sections for description of the extent and nature of the indicated Work, and for coordination with related trades.  This listing may not include all related Work items.  It is the responsibility of the Contractor to coordinate the Work of this Section with that of all other trades.

1. Section 03300 – Cast-In-Place Concrete

2. Section 07841 – Through-Penetration Firestop Systems

3. Section 09260 – Gypsum Board Assemblies

4. Section 15400 – Plumbing

5. Section 16000 – Electrical

1.04
PRODUCTS FURNISHED, BUT NOT INSTALLED UNDER THIS SECTION.04
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PRODUCTS FURNISHED, BUT NOT INSTALLED UNDER THIS SECTION"

A.
Furnish pipe sleeves for placement into formwork by the General Contractor.


B.
Furnish access panels and doors for installation by the General Contractor.



1.
Furnish access panels for installation in walls, ceiling and floors at locations to permit access for adjustment, removal, replacement and servicing of all concealed equipment, valves and materials installed under this Section of the specifications.



2.
Access panels will be installed under the Section of the related trades of the finished surfaces in which they are located.



3.
Access panels shall be located in closets, storage rooms and/or other non-public areas if possible, positioned so that the equipment can be easily reached, and the size shall be sufficient for this purpose (min. 16" x 16").  When access panels are required in corridors, lobby or other habitable areas, they will be located as directed by the Contracting Officer.



4.
Access panels shall be prime painted, keyed alike and provided with cylinder lock and two keys for each panel.  Units shall be manufactured by Milcor, Inland Steel, Miami Carie or approved equal.  Required fire resistance of walls and ceilings shall be maintained.


C.
Furnish roof curbs for installation by the Roofing Subcontractor.

1.05
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A.
Install duct-mounted smoke detectors which will be furnished by the Electrical subcontractor.  The HVAC Subcontractor shall wire the appropriate fan to shut down upon detection of smoke.  The Electrical Subcontractor shall power wire and wire the smoke detector to the fire alarm panel.

1.06
REFERENCES


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


B.
The date of the standard is that in effect at the Bid date.


C.
Schedule of References:  



1.
AABC

Associated Air Balance Council






1518 K Street, N.W.






Washington, DC 20005



2.
ABMA

American Boiler Manufacturers Association






950 N.Glebe Road






Suite 160






Arlington, VA  22203



3.
ADC

Air Diffusion Council






11 South LaSalle Street, Suite 1400






Chicago, IL 60603



4.
AMCA

Air Movement and Control Association






30 West University Drive






Arlington Heights, IL 60004



5.
ANSI

American National Standards Institute






11 West 42nd Street






New York, NY 10036



6.
ARI

Air‑Conditioning and Refrigeration Institute






4301 North Fairfax Drive, Suite 425






Arlington, VA 22203



7.
ASHRAE
American Society of Heating, Refrigeration and Air Conditioning






Engineers, Inc.






1791 Tullie Circle N.E.






Atlanta, GA 30329



8.
ASME

American Society of Mechanical Engineers






United Engineering Center






345 East 47th Street






New York, NY 10017



9.
ASTM

American Society for Testing and Materials






1916 Race Street






Philadelphia, PA 19103



10.
AWS

American Welding Society, Inc.






P.O. Box 351040






550 NW LeJeune Road






Miami, FL 33135



11.
CDA

Copper Development Association






260 Madison Avenue






New York, NY  10016



12.
FM

Factory Mutual System






1151 Boston‑Providence Turnpike






Norwood, MA 02062



13.
HI

The Hydronics Institute






35 Russo Pl.






PO Box 218






Berkeley Heights, NJ 07922



14.
MSS

Manufacturer's Standardization Society of the Valve &






Fitting Industry






127 Park Street, N.E.






Vienna, VA  22180



15.
NAIMA

North American Insulation Manufacturer's Association






44 Canal Center Plaza, Suite 310






Alexandria, VA  22314



16.
NEBB

National Environmental Balancing Bureau






8575 Grovemont Circle






Gaithersburg, MD  20877



17.
NEMA

National Electrical Manufacturer's Association






2101 L Street, N.W., Suite 300






Washington, DC 20037



18.
NFPA

National Fire Protection Association






Batterymarch Park






Quincy, MA 02269



19.
OSHA

Occupational Safety and Health Administration



20.
SMACNA
Sheet Metal and Air Conditioning Contractor's National Association, Inc.






4201 Lafayette Center Drive






Chantilly, VA  22021



21.
TIMA

Thermal Insulation Manufacturer's Associates, Inc.






8341 Sangre De Cristo Road, Suite 3






Littleton, CO 80127



22.
UL

Underwriters Laboratories, Inc.






333 Pfingston Road






Northbrook, IL 60062

1.07
DEFINITIONS1.10
DEFINITIONS1.10
DEFINITIONStc  \l 1 "1.10
DEFINITIONS"

A.
As used in this Section, the following terms shall be understood to have the following meaning:



1.
Work: all labor, materials, equipment, apparatus, controls, accessories and all other items required for a proper and complete installation.



2.
Concealed: hidden from sight in chases, furred in spaces, shafts, embedded in construction, in a crawl space, and above hung ceilings.



3.
Exposed: not installed underground or concealed as defined above.



4.
"Furnish" shall mean purchase and deliver to the project site, complete with every necessary appearance and support.



5.
"Install" shall mean unload at the delivery point at the site and perform all work necessary to establish secure mounting, proper location and operation in the project.



6.
"Provide" shall mean furnish and install.



7.
"Piping" shall mean, in addition to pipe or tubing, all fittings, flanges, unions, valves, strainers, drains, hangers and other accessories relative to such piping.



8.
"Furnished by others" shall mean materials or equipment purchased and set in place under other sections of the general contract and connected to the systems covered by this section of the specifications by this trade contractor.



9.
"Coordinate" shall mean all work provided under this section of the specification shall be in compliance with work of other trades.

10. “HVAC Subcontractor” shall be the Subcontractor responsible for the Work of this Section of the Specifications

11. “ATC” shall mean Automatic Temperature Controls.

1.08
CODES, PERMITS AND FEES


A.
Unless otherwise specified or indicated, materials, workmanship and equipment performance shall conform with the latest governing edition of the following standards, codes, specifications, requirements, and regulations, but not limited to:



1.
All Applicable NFPA Standards



2.
State and Local Building Codes



3.
American Society of Mechanical Engineers



4.
American Society of Testing and Materials



5.
American National Standards Institute



6.
Underwriters' Laboratories, Inc.



7.
Occupational Safety and Health Administration


B.
Any other local codes or authorities having jurisdiction including any other standards specifically indicated in other paragraphs of this specification.


C.
All pressure vessels shall conform to ASME and state codes and regulations.


D.
This Subcontractor shall give all notices, file all plans, obtain all permits and licenses, and obtain all necessary approvals from authorities having jurisdiction.  Deliver all certificates of inspection to the authorities having jurisdiction.  No work shall be covered before examination and approval by Contracting Officer and authorities having jurisdiction.  Replace unacceptable work to conform to requirements, satisfactory to Contracting Officer, and without extra cost to the Owner.  If work is covered before inspection and approval, this Subcontractor shall pay costs of uncovering and reinstalling the covering, whether it meets contract requirements or not.

1.09
SUBMITTALS.11
SUBMITTALS.11
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SUBMITTALS"

A.
Conform to the requirements of Section 01300, Submittals, for schedule and form of all submittals.  Coordinate this submittal with submittals for all other finishes.


B.
Material List:  Before purchasing materials for the work, submit to the Contracting Officer a complete list showing (1) the materials specified, and (2) the equivalent materials proposed for use, including description of product, if the Subcontractor desires to use materials other than those specified.



1.
All materials shall be approved by the Contracting Officer before commitment for materials is made.  Intention of using specified materials shall not relieve the Subcontractor from submitting the above list.


C.
Product Data:  Submit complete manufacturer's product description and technical information including:



1.
Piping and Fittings (all types)

a. Hot Water Heating Piping

b. Refrigerant Piping

c. Potable water Piping

2. Pipe Hangers and Supports

3. Sleeves, Firestopping

4. Pipe Expansion Joints, Guides and Anchors

5. Valves; Low Temperature Heating 

6. Refrigerant Valves and Accessories

7. Cold Water Connections

8. Expansion Tank

9. Air Separator Tank

10. Freeze Protection

11. Pressure Gauges, Thermometers, Strainers, Accessories

12. Electric Motors and Starters

13. Pumps 

14. Fin Tube Radiation

15. Boiler/Burner Unit

16. Hot Water Chemical Treatment Systems

17. Condensing Unit

18. Vibration Isolation

19. Ductwork

20. Sound Attenuation Equipment

21. Diffusers, Registers and Grilles

22. Louvers

23. Fans

24. Fan Coil Units

25. Insulation

26. Metal Chimneys and Flues

27. Ductless Split System Heat Pump

28. Roof Curbs

29. Automatic Temperature Control Systems 


D.
Submit shop drawings and product data grouped to include complete submittals of related systems, products and accessories in a single submittal.



1.
Access panel shop drawings shall be submitted to the Construction Supervisor for approval.

.

2.
Do not submit multiple product information in a single bound manual.



3.
Three-ring binders shall not be accepted.


E.
In the event that the Contractor fails to provide Shop Drawings for any of the products specified herein:



1.
Contractor shall furnish and install all materials and equipment herein-specified in complete accordance with these Specifications.



2.
If the Contractor furnishes and installs material and/or equipment which is not in complete accordance with these Specifications, he shall be responsible for the removal of this material and/or equipment from the Work, and shall be responsible for the replacement of this material and/or equipment with material and/or equipment which is in complete accordance with these Specifications, at the direction of the Contracting Officer.



3.
Removal and replacement of materials and/or equipment, which are not in complete compliance with these Specifications, shall be executed by the Contractor at no extra cost to the Contract.



4.
Removal and replacement of materials and/or equipment, which are not in complete compliance with these Specifications, shall not be allowed as a basis for a claim of delay of completion of the Work.


F.
Mark dimensions and values in units to match those specified.


G.
Submit Material Safety Data Sheets (MSD) on each product with submittal.

1.10
OPERATION AND MAINTENANCE (O&M) DATA


A.
Prepare and submit Operating and Maintenance manuals at least 1 month prior to the date of Substantial Completion of the Project.  Submit six complete sets of operation and maintenance data complete with at least the following.


B.
Table of Contents:



1.
Introduction:




a.
Explanation of Manual and its use



2.
Plant Operation:




a.
Heating/Cooling Plant Instructions




b.
Operating Instructions for all Pumps, Air Handling Apparatus, Terminal Units, Boilers, Split System A/C Units, Fans, etc.).



3.
Maintenance




a.
Maintenance and Lubricating Chart: furnish three sets of charts indicating equipment tag number, location of equipment, equipment service, greasing and lubricating requirements, lubricants and intervals of lubrication.  One chart shall be framed under glass and mounted where directed by the Contracting Officer.




b.
Valve and System Chart: correspond to valve tags, refer to paragraph ___________ "Identification".




c.
Recommended List of Spare Parts: furnish two typed sets of instructions for ordering spare parts with sectional views of the fittings or equipment showing parts numbered or labeled to facilitate ordering replacements.  Each set shall include a list with itemized prices of those parts recommended to be kept on hand as spares, as well as the name and address of where they may be obtained.



4.
Manufacturer's Literature:

a. Pumps

b. Heating Terminals


c. Boiler/Burner

d. Condensing Units

e. Fan Coil Units

f. Fans

g. Automatic Temperature Controls



5.
Manufacturer's Nameplate




Each item of equipment shall have a nameplate bearing the manufacturer's name, address, model number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.

1.11
MATERIAL AND EQUIPMENT STANDARDS.11
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MATERIAL AND EQUIPMENT STANDARDS"

A.
Where equipment or materials are specified with the name of a manufacturer, such specification shall be deemed to be used for the purpose of establishing a standard for that particular item.  No equipment or material shall be used unless previously approved by the Contracting Officer.


B.
Substitutions may be offered for review provided the material, equipment or process offered for consideration is equal in every respect to that indicated or specified.  The Request for each substitution must be accompanied by complete specifications together with drawings or samples to properly appraise the materials, equipment or process.


C.
If a substitution of materials or equipment in whole or in part is made, this HVAC Subcontractor shall bear the cost of any changes necessitated by any other trade as a result of said substitution.


D.
All materials, equipment and accessories provided under this section shall be new and unused products of recognized manufacturers as approved.

1.12
ELECTRICAL WORK


A.
All electrical apparatus and controls furnished as a part of the work of this Section, but which are not integral with the equipment served, will be mounted by the Electrical Subcontractor and all wiring will be done under DIVISION 16 - ELECTRICAL.


B.
Except for electrical apparatus specifically called for as part of this Section, all switches and controllers required will be provided under DIVISION 16 - ELECTRICAL.


C.
All electrical apparatus and controls furnished as a part of the HVAC work shall conform to applicable requirements under DIVISION 16 - ELECTRICAL.

1.13
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A.
Refer to DIVISION 1, SECTION 01700, of the Specifications for record drawings and procedures to be provided under this section.


B.
Record Drawings (redline drawings) will be updated by this Contractor monthly for review with the monthly requisition.

1.14
WARRANTIES.23
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A.
Submit manufacturer's standard replacement warranties for material and equipment furnished under this Section.  Such warranties shall be in addition to and not in lieu of all liabilities, which the manufacturer and the HVAC Subcontractor may have by law or by provisions of the Contract Documents.  All refrigeration compressors shall have the manufacturer's extended replacement warranty for a total of five years.


B.
All materials, equipment and work furnished under this Section shall be guaranteed against all defects in materials and workmanship for a minimum period of one year commencing with the Date of Substantial Completion. Any failure due to defective material, equipment or workmanship which may develop, shall be corrected at no expense to the Owner including all damage to areas, materials and other systems resulting from such failures.


C.
Guarantee that all elements of each system meet the specified performance requirements as set forth herein or as indicated on the Drawings.


D.
Upon receipt of notice from the Owner of the failure of any part of the systems during the guarantee period, the affected parts shall be replaced.  Any equipment requiring excessive service shall be considered defective and shall be replaced.

1.15
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A.
The work shall be so performed that the progress of the entire building construction, including all other trades, shall not be delayed nor interfered with.  Materials and apparatus shall be installed as fast as conditions of the building will permit and must be installed promptly when and as required.


B.
Confer with all other trades relative to location of all apparatus and equipment to be installed and select locations so as not to conflict with work of other Sections.  Any conflicts shall be referred immediately to the Contracting Officer for decision to prevent delay in installation of work.  All work and materials placed in violation of this clause shall be readjusted to the Contracting Officer's satisfaction at no expense to the Owner.


C.
Where work of this section will be installed in close proximity to work of other sections or where there is evidence that the work of this section will interfere with work of other sections, assist in working out space conditions to make satisfactory adjustment.  Prepare and submit for approval 3/8" scale or larger working drawings and sections, clearly showing how the work is to be installed in relation to the work of other sections.  If the work of this section is installed before coordinating with other trades or so as to cause interference with work of other trades, make changes necessary to protect conditions without extra charge.


D.
Keep fully informed as to the shape, size and position of all openings required for all apparatus, piping, ductwork, etc., and give information in advance to build openings into the work.  Furnish all sleeves, pockets, supports and incidentals, and coordinate with the General Contractor for the proper setting of same.


E.
All distribution systems, which require pitch or slope such as condensate drains and water piping, shall have the right of way over those, which do not.


F.
Ductwork shop drawings at ¼"=1'‑0" scale shall be prepared and sepia transparencies of these Drawings shall be used to work out the coordination of all work of all Trades as specified in each applicable Section.  Fire protection, Plumbing, Electrical and any other systems shall be shown and coordinated on these transparencies in the order listed by the respective contractors.


G.
The HVAC Subcontractor shall, with the approval of the Contracting Officer and without extra charge, make reasonable modifications in his work as required by normal structural interference, or by interference with work of other trades, or for proper execution of the work.


H.
Keep fully informed as to the size, shape and location of all openings required for the work of this Section and give full information to all Subcontractors and the General Contractor.

1.16
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A.
Indicate clearances and advise other trades of clearance requirements for operation, repair, removal and testing of mechanical equipment.


B.
Indicate aisleways and accessways required on coordinated shop drawings for mechanical equipment rooms, electrical rooms, computer rooms, and kitchens.


C.
HVAC Coordination Drawings



1.
The HVAC subcontractor shall prepare Coordination Drawings showing all HVAC work to be installed as part of Section 15500.  The Coordination Drawings shall be on 4 mil. reproducible Mylar at not less than 1/4 inches for Mechanical/Electrical Rooms and 1/8 inch for all other areas.  The HVAC Coordination Drawings shall show all equipment, pipes, sleeves, inserts, ducts, registers, diffusers and supports.



2.
The HVAC subcontractor after showing all of the HVAC work shall forward the reproducible Coordination Drawings to the Contractor.



3.
The HVAC subcontractor shall not install any of his work prior to the preparation of the final Coordination Drawings.  If HVAC work proceeds prior to the final Coordination Drawings, any change to the HVAC work to correct the interference and conflicts which result will be made by the HVAC subcontractor at no additional cost to the Owner.



4.
Coordination Drawings are for the HVAC subcontractor's and Construction Supervisor's use during construction and shall not be construed as replacing any shop, "as-built", or Record Drawings required elsewhere in these Contract Documents.



5.
Construction Supervisor's review of Coordination Drawings shall not relieve the HVAC subcontractor from his overall responsibility for coordination of all work performed pursuant to the Contract or from any other requirements of the Contract.



6.
No Coordination shall allow the passing of any pipe or conduit through any ductwork system.

1.17
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A.
It is the intention of the Specifications and Drawings to call for complete, finished work, tested and ready for continuous operation.  Any apparatus, appliance, material or work not shown on the Drawings, but mentioned in the Specifications or vice versa, or any incidental accessories necessary to make the work complete in all respects and ready for operation, even if not particularly specified, shall be provided by the HVAC Subcontractor or his/her Sub‑subcontractors, without additional expense to the Owner.


B.
The Drawings are generally diagrammatic.  The locations of all items that are not definitely fixed by dimensions are approximate only.  The exact locations must be determined at the site and shall have the approval of the Contracting Officer before being installed.  The HVAC Subcontractor shall follow Drawings, including shop drawings, in laying out work and shall check the Drawings of other trades to verify spaces in which work will be installed.  Maintain maximum headroom and space conditions.  Where space conditions appear inadequate, notify the Contracting Officer before proceeding with the installation.  The HVAC Subcontractor shall, without extra charge, make reasonable modifications in the layout as needed to prevent conflict with work of other trades or for proper execution of the work.


C.
Refer to the Architectural, Structural, Fire Protection, Plumbing and Electrical Drawings and coordinate location and requirements of all HVAC equipment.


D.
Sizes of ducts and pipes and routing are shown, but it is not intended to show every offset and fitting, nor every structural difficulty that may be encountered.  To carry out the intent and purpose of the Drawings, all necessary parts to make complete approved working systems ready for use, shall be furnished without extra charge.

1.18
SURVEY AND MEASUREMENTS


A.
Base all required measurements, horizontal and vertical, from referenced points established by the Contractor and be responsible for correctly laying out the Work required under this Section of the Specification.


B.
In the event of discrepancy between actual measurements and those indicated, notify the Contractor in writing and do not proceed with the related work until instructions have been issued.

1.19
DELIVERY, STORAGE AND HANDLING


A.
No materials shall be delivered or stored on site until Shop Drawings have been approved.


B.
All manufactured materials shall delivered to the site in original packages or containers bearing the manufacturer's labels and product identification.


C.
Protect materials against dampness.  Store off floors, under cover, and adequately protected from damage.


D.
Deliver products to site and store and protect same under the provisions of DIVISION 1.


E.
Inspect all Fire Protection equipment and materials, upon receipt at the job site, for damage and correctness.

1.20
PROTECTION OF WORK AND PROPERTY


A.
This Contractor shall be responsible for the care and protection of all work included under this Section until the completion and final acceptance of this Contract.


B.
Protect all equipment and materials from damage from all causes including, but not limited to, fire, vandalism and theft.  All materials and equipment damaged or stolen shall be repaired or replaced with equal material or equipment at no additional cost to the Owner.


C.
Protect all equipment, outlets and openings with temporary plugs, caps and covers.  Protect work and materials of other trades from damage that might be caused by work or workmen under this Section and make good damage thus caused.


D.
Damaged materials are to be removed from the site; no site storage of damaged materials will be allowed.

1.21
SUPERVISION


A.
Provide a Construction Supervisor with a minimum of 5 years of experience in HVAC Construction Supervision who shall be responsible for the installation of the Work of this Section of the Specifications, and in accordance with this Section of the Specifications and with the Contract Drawings.

1.22
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A.
Life safety shall be a primary consideration.  Provide all required and prudent material, labor and equipment to comply with applicable safety regulations.  Further, Provide all material, labor and equipment to comply with reasonable or generally accepted safety precautions as directed by the Owner or the Contracting Officer.


B.
Comply with all of the safety requirements of OSHA throughout the entire construction period of the project.


C.
Furnish, place and maintain proper guards for prevention of accidents and any other necessary construction required to secure safety of life and property.


D.
Perform work only in areas of the building as approved by the Owner or his representative.  Personnel and equipment access to the site, laydown areas, parking areas and areas of work shall only be as designated and allowed by the Owner.


E.
Note that portions of the building will remain occupied throughout the Construction Contract.  Take no action, which will obstruct, disturb or distract the Owner or users of the facility.  Provide all measures as required by Contracting Officer to mitigate the effects of the construction on occupied areas.


F.
Also refer to Division 1, Safety Requirements.

1.23
SPARE PARTS


A.
The HVAC Subcontractor shall furnish spare-parts data for each different item of equipment furnished.  The data shall include a complete list of parts and supplies, with current unit prices and source of supply; a list of parts and supplies that are either normally furnished at no extra cost with the purchase of the equipment, or specified hereinafter to be furnished as part of the contract; and a list of additional items recommended by the manufacturer to assure efficient operation for a period of 180 days at the particular installation.  The foregoing shall not relieve the HVAC Subcontractor of any responsibilities under the guarantees specified herein.


B.
The HVAC Subcontractor shall furnish a minimum of 4 additional complete sets of filters for all air handling equipment using filters.  In addition to the filters furnished with each piece of equipment from the manufacturer, the HVAC Subcontractor shall provide two complete sets of filters to be used during the construction and then the testing and balancing period.  Additionally, a complete new set of filters shall be installed after the testing and balancing period.  Finally, a complete new set of filters shall be installed upon substantial completion of the project, prior to final acceptance by the Owner.

1.24
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The work to be done under this Section of the Specifications shall include the furnishing, set-up and maintenance of all derricks, hoisting machinery, scaffolds, staging and planking as required for the work.

1.25
SLEEVES, INSERTS AND ANCHOR BOLTS


A.
Coordinate with other trades the location of and maintaining in proper positions, sleeves, inserts and anchor bolts to be supplied and/or set in place under this section of the specifications.  In the event of incorrectly located preset sleeves, inserts and anchor bolts, etc., all required cutting and patching of finished work shall be done under this section of the specifications.


B.
Unless otherwise specified herein, all pipes passing through floors, walls, ceilings or partitions shall be provided with sleeves and rating shall be maintained by installation of fire stopping.


C.
Field drilling (core drilling), when required, shall be performed under this section of the specifications, after receipt of approval by the Construction Supervisor.



1.
When coring can not be avoided, provide ¼ inch pilot hole prior to coring.  When coring through floor or slab, verify location of core on floor below and protect and piping, ductwork, wiring, furniture, personnel, etc., below the location of the core.

1.26
SUPPLEMENTARY STEEL, CHANNELS AND SUPPORTS


A.
Provide all supplementary steel, factory fabricated channels and supports required for proper installation, mounting and support of all equipment and systems provided under this section of the specification.


B.
Supplementary steel and factory fabricated channels shall be firmly connected to building construction in a manner approved by the Construction Supervisor, as shown on the drawings, or hereinafter specified.


C.
The type and size of the supporting channels and supplementary steel provided under this section of the specifications shall accommodate all deflections in conformance with the manufacturer's requirements for the specific loading on the system installed therein.


D.
All supplementary steel and factory fabricated channels shall be installed in a neat and workmanlike manner parallel to the walls, floors and ceiling construction.  All turns shall be made with 90 degree and 45 degree fittings, as required to suit the construction and installation conditions.


E.
All supplementary steel including factory fabricated channels, supports and fittings shall be Underwriters' Laboratories, Inc. approved, shall be galvanized steel where exposed or subject to rust producing atmosphere and shall be manufactured by Unistrut, H-strut, Powerstrut or approved equal.

1.27
ACCESSIBILITY


A.
All work provided under this Section of the Specification shall be installed so that parts requiring periodic inspection, maintenance and repair are readily accessible.  Minor deviations from the drawings may be made to accomplish this, but changes of substantial magnitude shall not be made prior to written approval from the Construction Supervisor.

1.28
TESTING AND BALANCING


A.
General Requirements



The Contractor shall select AABC MN-1, NEBB-01, SMACNA-07 or ASHRAE 111 as the standard for providing testing, adjusting and balancing of air and water systems.  The selected standard shall be used throughout the project.  Testing, adjusting, and balancing shall be accomplished by a firm certified for testing and balancing by Associated Air Balance Council (AABC) or National Environmental Balancing Bureau (NEBB).  Prior  to testing, adjusting, and balancing, the Contractor shall  verify that the systems have been installed and are operating as specified.  Approved detail drawings and all other data required for each system and/or component to be tested shall be made available at the jobsite during the entire testing, adjusting and balancing effort.  The Contractor shall verify that all balancing devices are properly installed to permit testing, adjusting and balancing and that all duct leakage tests have been completed prior to testing, adjusting and balancing.  The Contracting Officer shall be notified in writing of all equipment, components, or balancing devices, that are damaged, incorrectly installed, or missing, as well as any design deficiencies that will prevent proper testing, adjusting, and balancing.  Testing, adjusting, and balancing shall not commence until approved by the Contracting Officer.  Instrumentation accuracy shall be in accordance with the standard selected in this paragraph.  


B.
Instrument Accuracy Requirements



All instrumentation shall be checked for accuracy before beginning testing, adjusting and balancing procedures.  Instrument accuracy shall be in accordance with the standard selected in paragraph A. General Requirements, immediately above. Checks may be carried out against similar equipment maintained specifically for checking purposes or by the manufacturer or a recognized testing facility.  All instrumentation used for testing shall be calibrated within 6 months of use.  Pitot tubes and U-tube manometers do not require checking.  In no case shall the instrumentation accuracy be less than specified by the instrument manufacturer.  Any instrument falling out of calibration during the process of balancing and testing shall be recalibrated or removed from the site and replaced by a properly calibrated instrument.  No instruments shall be allowed to remain on-site that are not in calibration.


C.
Submittals



List the minimum data to be included in the final balance report.



The following shall be submitted in accordance with Section 01300 SUBMITTALS:



Reports:



Testing and Balancing; 6 copies of a preliminary report, 30 days before balancing commences.  The report shall be organized by specific systems and shall clearly identify each item of equipment to be tested, adjusted, and balanced.  The  appropriate test procedures and measurements to be taken for each item of equipment shall be listed.  Instrument calibration records shall be provided on forms shown in AABC MN-1 or SMACNA-07.  Manufacturer's specified accuracy shall be shown.  The report shall include floor plan drawings showing all dimensions of ductwork, piping and their related measurement locations and types of measurements to be made.  All related data necessary for testing, balancing, and adjusting, including fan curves and pump curves, shall be included.  A system readiness checklist, similar to that shown in SMACNA-07, shall be included.  The report shall contain a listing of the deficiencies of all systems to be tested, adjusted and balanced and the corrective action taken.  The report shall contain a schedule for the testing and balancing.  Six copies of the final report on forms shown in AABC MN-1 or SMACNA-07, 30 days after completion of the test and balance operation.  Data shall be in a hard bound cover identifying the project name, location, date of submittal, name of Contractor, and a general title indicating the specific area and type of work, and shall be signed by a registered professional engineer, employed by the test and balance firm, who has a minimum of 2 years experience in testing, adjusting and balancing work.  The final report shall include a summary describing test methods, test results, and major corrective actions taken.  The report shall include as-tested floor plans showing all measurement locations and types of measurements made.  Air distribution data shall include coded drawings, which show the exact location of each air outlet.  Pump data shall include pump efficiency.  



All instruments that are recalibrated and brought back onto the jobsite after being found to be out of calibration shall have recalibration records submitted on forms shown in AABC MN-1 or SMACNA-07.



Certificates



Qualification; Qualification data, 120 days prior to testing and balancing  operations.  The test and balance firm shall be certified by the Associated Air Balance Council (AABC) or the National Environmental Balancing Bureau (NEBB).  The lead balancing technician shall be qualified by AABC or NEBB and his qualification data shall include past experience on at least five similar projects.
1.29
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Furnish upon completion of all work, certificates of inspections from the manufacturers stating that authorized factory engineers have inspected and tested the operation of their respective equipment and found same to be in satisfactory operating conditions.

1.30
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A.
The work of this section will be performed where asbestos containing materials exist.  For a listing of where asbestos containing materials exist in the building and what is required for abatement by the general contractor, refer to the Asbestos Abatement Specification in Division 1.  Refer to these specifications for procedures to be followed in and around asbestos containing materials.

B. Dispose of all hazardous materials in accordance with Federal and State laws.

PART 2 - PRODUCTS
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A.
Heating Hot Water Piping:



1.
Pipe:  Seamless steel; ASTM A53 or A106, Grade A or B; Schedule 40.



2.
Fittings:  For pipe size 2-1/2 inches and above - steel, beveled butt-weld ends, ASTM A234, Grade B, ANSI B16.9, same schedule as adjoining pipe, all elbows long radius, all interior surfaces smoothly contoured.  For pipe sizes 2 inches and below - threaded ends, 150 pounds malleable iron ANSI B16.3.



3.
Unions:  On pipe sizes 2 inches and under, 150 pound malleable iron; ground ball joint; all iron seats for heating hot water and oil, bronze to bronze seat for all other services; ANSI B16.39.



4.
Joints:  Welded for pipe 2-1/2 inches and above, threaded or welded for pipe sizes 2 inches and below.



5.
Flanges:  Weld neck, ANSI B16.5, forged steel, ASTM A105.  Pressure class 150 pounds or to match class of adjacent valves.  Provide asbestos free gaskets with applicable bolt pattern for all flanged connections.



6.
For HWS/HWR system only, piping for sizes 2" and below may be as follows: 




a.
Pipe:  Type L hard drawn copper, ASTM B88.




b.
Fittings:  Wrought copper, ANSI B16.22.




c.
Unions:  Bronze, ground joint, 600 PSI WOG, sweat or thread end as required.




d.
Joints:  Soldered, ASTM B32, with 95/5 solder.




e.
Provide dielectric unions or fittings at all connections of dissimilar materials.


B.
Cold Water Makeup Piping and Compressed Air Piping:



1.
Pipe:  Type L hard drawn copper, ASTM B88.



2.
Fittings:  Wrought copper ANSI B16.22.



3.
Unions:  Bronze, ground joint, 600 PSI WOG, sweat or thread end as required.



4.
Joints:  Soldered, ASTM B32, with 95/5 solder.


C.
Equipment Drain Piping:



1.
Pipe:  Schedule 40 galvanized steel pipe; or Type L copper tubing.



2.
Fittings:  For galvanized pipe - galvanized malleable iron, threaded; for copper pipe - wrought copper ANSI B16.22, joints to be made with 95/5 solder, ASTM B32; all fittings to be DWV pattern.


D.
Refrigeration System Piping:



1.
Pipe:  Type L hard drawn ACR tubing, ASTM B280.



2.
Fittings:  Wrought copper, ANSI B16.22.



3.
Joints:  Silver solder, minimum 45% silver brazing alloy, cadmium free, ASTM B32.


E.
Gaskets



1.
One piece, 1/16" thick, Garlock Blue-Gard Type 3100, Manville, Parker Hannifin or equal, non-asbestos composition.


F.
Dielectric Unions and Flanges

  

1.
Factory certified to withstand a minimum of 600 volts on a dry line with no flashover, rated 250 psig and conforming to ANSI B‑16.39.


  
2.
Dielectric union and flange pipe threads: in accordance with ANSI B2.1.

  

3.
Solder joints: per national plumbing standards.


  
4.
Dielectric unions and flanges: as manufactured by Watts, Epco, Dart or equal.


G.
Refrigerant Systems Accessories:



1.
Refrigerant Solenoid Valve:  Provide valve with sweat type valve connections, ductile iron and brass body construction, stainless steel and brass internal parts, Teflon diaphragm, neoprene pilot seat, stainless steel springs and 120 volt/60 Hz coil assembly.  Valve shall be sized in accordance with manufacturer's printed instructions.



2.
Thermal Expansion Valves:  Provide valves of brass body with copper fittings, stemless steel diaphragms, brass and stainless steel internal parts, replaceable power element, factory maximum operating pressure charge to maintain super heat control over evaporator temperature range, 1/4" external equalizer connection, sweat connection in a straight through flow configuration and remote bulb with 60" tubing length.



3.
Refrigerant Sight Glass Moisture Indicator:  Provide device of copper plated steel construction, removable leak proof fused sight glass with universal indicator element for R-22, clear liquid viewing area, scratch resistant glass and O-Ring for leak proof seal.  Valve shall have sweat connections.



4.
Liquid Line Filter Dryers:  Provide filter dryers of heavy gauge steel shell with corrosion resistant paint, copper plated sweat fittings, perforated baffle support plates, and filled with chemically inert molecular sieve head capable of filtering contaminated particles down to 20 microns.



5.
Flexible Piping Connections:  Provide at refrigerant piping connections to ACCUs.  Connections to be braided bronze construction with copper sweat ends; working pressure suitable for pressures encountered in systems.

PRIVATE 
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A.
As manufactured by Carpenter & Patterson, Inc., Grinnell Corporation, B-Line Systems or equal.  Hangers shall transmit the load exclusively to the structure of the building.  All hangers and supports to conform to MSS standards SP-58 and SP-69 and ANSI B 31.1.


B.
Hangers for all piping 4 inches and above shall be adjustable roll type.  Hangers for piping below 4 inches shall be clevis type.  Hangers for piping in tunnels on strut support frames shall be roller type, similar to Fig. B379 by B-Line Systems.  Additionally, the first five (5) pipe hangers on both sides of all pump piping (suction and discharge) to be precompressed spring and double-deflection neoprene style, with 30o hanging rod swing capability, similar and equal in all respects to Mason Industries Model PC 30N, selected by manufacturer for anticipated loading and deflection.  


C.
Provide all additional structural steel required for proper installation of hangers, anchors, guides and supports; hangers shall be arranged to maintain the required grading and pitch of piping, to prevent vibration and to provide for expansion and contraction.


D.
Maximum spacing of hangers and supports for steel pipe:


  

Pipe Size (inches) 

Spacing (feet)
  


Up to 1




6

  


1¼‑2½




9

  


3‑6




12

  


8 and up




18


E.
Branch piping and runouts of over 5 feet shall have at least one hanger or support.


F.
At all copper piping, provide pipe supports with copper finish to eliminate the possibility of galvanic action.


G.
Furnish additional hangers or supports at vertical or horizontal changes of direction and at locations of concentrated loads due to valves, fittings, strainers, and accessories.


H.
Hangers and supports shall provide for 2" of vertical adjustments.


I.
Hanger rods shall be steel, threaded and furnished with two removable nuts at each end of positioning rod and hanger and locking each in place.


J.
Except as otherwise noted, hanger rods shall be of the following sizes:

PRIVATE 
SCHEDULE OF PIPE HANGER ROD SIZES

Pipe sizes (inches)
Single rod diameter (inches)
Double rod diameter (inches)

½‑2
3/8
3/8

2½‑3
½
3/8

4 & 5
5/8
½

6
¾
5/8


K.
Pipe covering protection saddles shall not be loaded to more than 80% of maximum loading as rated by the manufacturer.


L.
Insulated piping insulation shields:

  

1.
Up to 3" pipe size: 18 gauge galvanized steel, located outside the vapor barrier, minimum 180( arc, 12" long, or pipe covering protection saddles.


  
2.
4" pipe size and larger: pipe covering protection saddles.


M.
Vertical support shall be by means of riser clamps (anchors with split ring type allowable up to 2" size only) and adjustable pipe support with flange anchored to floor.


N.
Rods, clamps and hangers shall be electro‑galvanized coated.


O.
All clamps, hangers and rod in the pool area shall be PVC coated.


P.
Valve and piping supports, from the floor, shall be equal to Carpenter & Paterson, Inc. Figure 101, adjustable pipe support and complete with pipe standard and flange, anchored to floor.



1.
Supports shall be installed at each control valve, riser, tee or elbow and where any unsupported section exceeds 4'-0" in length measured along piping centerline.


 Q.
Upper Attachments to Building Structure:


 
1.
Existing Reinforced Concrete Construction:  Upper attachment welded or clamped to steel clip angles, which are expansion-bolted to the concrete.  Expansion bolting shall be located so that piping loads place bolts in shear. Submit details for approval.



2.
Structural Steel Framing:  Upper attachments welded or clamped to structural steel members.  Additional steel members may be necessary in some support locations where piping locations differ from that known on contract drawings.  Submit details for approval.

 

3.
Expansion Fasteners and Power Set Fasteners:  In existing concrete slab construction, expansion fasteners may be used for hanger loads up to one-third the manufacturer's rated strength of the expansion fastener.  Power set fasteners may be used for loads up to one-fourth of rated load.  When greater hanger loads are encountered, additional fasteners may be used and interconnected with steel members combining to support the hanger.

PRIVATE 
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A.
The model numbers and manufacturers indicated below are to be used as a means of identifying the type, quality, materials and workmanship required.  All gate, ball, globe and check valves shall be of the same manufacturer.  All plug valves shall be of the same manufacturer.


B.
Service:

  

1.
Shutoff or Isolation Valves:

  


a.
Shutoff valves shall be provided in all branch connections to mains and where shown on piping diagrams.


  

b.
4" and larger: butterfly valves (water systems).

  


c.
2½‑4": gate valves.

  


d.
Smaller than 2½": gate or ball valves (as shown on drawings).


2.
Throttling Valves (on 3-valve bypasses and where shown on the drawings):

  


a.
All sizes: globe valves.



3.
Check Valves:

  


a.
All sizes: Globe style silent check.


  
4.
Drain Valves and Manual Vent Valves

  


a.
Globe with plug-type disc or ball valves (as shown on drawings).


C.
Valve Description:

  

1.
Gate valves:

  


a.
Up to 2-1/2": bronze, screwed end, solid wedge disc, rising stem, union bonnet, 150 lb., Milwaukee MN 1150.


  

b.
3" and larger: iron body, flanged end, bronze mounted, solid wedge disc, OS&Y, 125 lb., Milwaukee MN 2885.


  
2.
Globe Valves:

  


a.
Up to 2": bronze, screwed end, stainless steel plug disc, seat ring and renewable or regrindable seat, union bonnet, 150 lb., Milwaukee MN 590.  

  


b.
2½" and larger: iron body, flange end, bronze mounted regrinding disc and seat ring, OS&Y, 125 lb., Milwaukee MN 2981.


  
3.
Check Valves 

  


a.
Up to 2": bronze body and trim, screwed end, brass disc with Bronze seat, 150 lb., Milwaukee MN 510.

  


b.
2½" and larger: cast iron body, flanged end,  swing type, 125 lb., Milwaukee  MN F-2974.



4.
Plug Valves:

  


a.
Lubricated tapered plug type with sealed port lubrication system, low friction coated plug, with two bolt malleable iron gland: 200 pound class.

  


b.
Valves up to and including 4" size shall be wrench operated.  Valves 5" and larger shall be gear operated with permanently installed handwheel.  Furnish two wrenches for each size valve.


  

c.
Furnish a lubrication gun in the mechanical equipment room with extra lubricant sticks sufficient to repack each valve.  Guns shall be extra heavy, lever type hydraulic hand type with automatic shutoff, 1500 psi gauge and 12" long connecting hose.  Lubricant shall be as required by valve manufacturer for the service intended.


  

d.
line size (inches)

Walworth Figure
  



Up to 2

 
Figure 1700, screwed end

  



2½‑4


Figure 1700F, flanged end


 


5 and larger

 
Figure 1700F, gear operated, flanged end.


  
5.
Butterfly Valves:

  


a.
High performance type, with wafer-style body.  Body to be ASTM A-126 Class B cast iron, with bronze disc, 416 SS shaft, EPDM cartridge liner; Class 125, Milwaukee MN MW-123-E.


  
6.
Ball Valves:

  


a.
Up to 2": bronze body, standard port, screwed or solder end, 316 stainless steel ball and stem, PTFE seats and stuffing box ring, blowout-proof stem, 600 WOG, Milwaukee MN BA 110S.  


D.
All valves shall be located and oriented as to valve stem direction to permit proper and easy operation, and access to valve bonnet for maintenance of packing, seat and disc.  Valve stems shall not be tilted down.  Where valves are more than six feet above the floor, stems shall be horizontal and all valves 2-1/2" and above shall have chain wheel and "endless link" style chain for operation from floor; where impact wheel is required, it shall be provided.  Provide union adjacent to one end of all threaded end valves.
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A.
Up to 2": Cast bronze, 200 PSI WOG screwed end, Y‑pattern, Keckley Style F-150 or equal.


B.
2½" and larger: ASTM A 126 , Class B cast iron body, 250 PSI WOG flanged end, Y‑type, Milwaukee Style A or equal.


C.
Blowoff valve: Milwaukee BA 110S, complete with hose connection, cap, gasket, link, and chain, full size of blowout connection up to 1" size (to be provided on all strainers).


D.
Strainer baskets: stainless steel with 1/32" perforations (up to 2" size) and 1/8" perforations (2½" and larger).  Total open area of basket perforations shall be at least two times the inside area of the pipe.
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A.
Pressure Gauges

  

1.
Up to 7 feet above finished floor: 4½" diameter; over 7 feet above finished floor: 6" diameter, oriented for ease of reading.


  
2.
Provide gauges having one percent of scale range accuracy, brass pipe and fittings, phosphor bronze bourdon tubes, beryllium copper bellows, 1/4-in. NPT male connection, stainless steel rack and pinion movement, micro adjustment for calibration, white dial and black figures, plastic lens, and threaded ring case.  Provide minimum 2-inch long brass nipples, test cock, snubbers and shutoff-cock for each gauge.



3.
Gauge ranges to be selected so that normal operating range for a particular gauge will occur at approximately the midpoint of the total range, and so that under minimum and maximum conditions, damage to gauge will not occur.  Provide compound gauges at suction side of pumps.



4.
Gauge Schedule:  Provide at locations indicated on drawings.  Shop drawing submittal package to include location, size of gauge and range.

  

5.
Manufacturers:  Ashcroft, U.S. Gage, Marsh or equal.


  
6.
Gauges on piping in all mechanical rooms shall be so placed as to be easily read from the floor without parallax.


B.
Thermometers and Wells

  

1.
Separable well type, industrial thermometers as manufactured by Taylor Instrument Co., U.S. Gage, Mueller Instrument Co., or equal.


  
2.
Provide thermometers having brass, cast aluminum-bronze or cast aluminum case with red reading mercury and glass windows or dial type bi-metal reading unit with stainless steel case, glass window and external adjustment.  Provide 3-inch diameter white dials or 9-inch scales with black numbers and adjustable angle stem, stainless steel separable wells with extended neck to suit insulation thickness.  Provide stems and wells to extend approximately to center of the pipe or maximum length of 12-inch for large pipe.  Provide 1 percent accuracy at mid-range.

  

3.
Scale:

  


a.
Hot water:

30‑240oF.
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A.
Air Separators (AS)

  

1.
Line size, ASME Construction, suitable for 125 psig pressure; centrifugal, low velocity vortex type, as manufactured by Taco, Bell & Gossett, Armstrong or equal.  Provide with integral strainer and collecting screen and 3/4" hose end drain valve.


B.
Pressure Relief Valves

  

1.
ASME pressure relief valve(s) with outlet piped to the nearest floor drain.


C.
Suction Diffusers

  

1.
Furnish at each pump, a suction diffuser (Taco, Bell & Gossett, Armstrong or equal).  Units shall consist of an angle type body with inlet vanes and a combination diffuser/strainer with 3/16" diameter openings for pump protection.  (Unit shall be equipped with a disposable fine mesh start up strainer, which shall be removed after system flushing).  Flow direction shall be from inside the strainer to outside.  The body shall fit the pump and connecting pipe size without the need for additional reducers.  On suction diffusers used with floor mounted pumps, unit shall be provided with an adjustable support foot to relieve piping strains from the pump suction.  Provide valved gauge connections with gauges at diffuser inlet and pump suction to indicate when cleaning is required.


D.
Expansion Tanks (ET)

  

1.
Diaphragm type: Taco, Bell & Gossett, Armstrong or equal.

  


a.
Shell: fabricated steel designed and constructed per ASME Section VIII, Division 1.


  

b.
Bladder: heavy duty butyl, replaceable.

  


c.
Suitable for a working pressure of 150 psig.




d.
Operating temperature: 300oF.


E.
Pressure-reducing Valves

  

1.
Bell and Gossett, Armstrong, Taco or equal.


  
2.
Diaphragm operated pressure-reducing valve with low inlet pressure check valve and inlet strainer.  The strainer shall be easily removable without system shutdown.  The valve seat, strainer and stem shall be removable and of non‑corrosive material.  The body shall be brass.  The valve shall be full line sized as shown on the Drawings.  Pressure setting to be minimum system operating pressure.


F.
Multi-Purpose Pump Discharge Valves (furnish at the discharge of all hydronic heating pumps)



1.
Bell and Gossett, Armstrong, Taco or Equal



2.
Valves to be designed to permit tight system shutoff and then return to original balance point after shutdown, to perform as a spring-loaded non-slam check valve and to perform as a plug-type flow control valve.  Valve to be able to be repacked under full pressure.  Valve to be suitable for use in heating systems with working temperatures up to 230oF.



3.
Valve to have flanged, ductile-iron body, bronze disc and seat, stainless steel stem and spring.  Valve body to be furnished with two 1/4" plugged drain tappings.



4.
Valves shall be equipped with Stirred valve metering connections to facilitate differential pressure readings across the valve orifice for accurate system balancing.



5.
Each valve to be furnished with a pre-formed removable PVC insulation jacket with high density fiberglass insulation suitable for temperatures up to 230oF continuous. 
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A.
Size sleeves to provide a minimum of 1 inch clearance around piping and ductwork, and to allow continuous runs of insulation where specified.  Ensure that insulated piping and ductwork do not touch sleeves.


B.
Pack clearance spaces with Thermafibre Firestopping.  Caulk with fire-resistant, resilient waterproof compound, Flintguard 120-13 or equal.  Ensure that fire ratings of floors and walls are maintained.


C.
Piping sleeves shall be according to the following:



1.
Through interior non-masonry walls, use 18 gauge rolled and tack welded galvanized steel sleeves, set flush with finished surfaces on both sides.



2.
Through interior masonry walls, exterior walls above grade and roofs, use machine cut and reamed standard weight steel piping, set flush with finished surfaces on inside and to suit flashing on outside.



3.
For floors in mechanical equipment rooms, and similar areas where a water dam is required, use machine cut and reamed standard weight steel piping set flush to underside of structure and extending 6 inches above finished floor.



4.
For other floors, use 18 gauge rolled and tack welded galvanized steel, or machine cut and reamed plastic pipe or standard weight steel piping set flush to both finished surfaces.  Refer to Room Finish Schedule.



5.
Cover pipe sleeves in walls and ceilings of finished areas other than equipment rooms with satin finish stainless steel, or satin finish chrome or nickel plated brass escutcheons, with non-ferrous set screws.  Do not use stamped steel split plates.  Split cast plates with screw locks may be used.


D.
Duct sleeves shall be minimum 18 gauge galvanized steel.  Provide adequate bracing for support of sleeves during concrete and masonry work.  For fire rated floors and walls, build fire dampers into structure to attain fire rated construction, in a manner acceptable to the local and state authorities.

E. Cover exposed duct sleeves in finished areas with 18 gauge galvanized steel plates in the form of duct collars.  Fix in position with non-ferrous metal screws.

PRIVATE 
2.08
PIPE EXPANSION JOINTS, GUIDES AND ANCHORS2.08
PIPE EXPANSION JOINTS, GUIDES AND ANCHORS.08
PIPE EXPANSION JOINTS, GUIDES AND ANCHORStc  \l 12 ".08
PIPE EXPANSION JOINTS, GUIDES AND ANCHORS"

A.
Furnish and install where shown on the drawings, a system of expansion joints, main anchors and pipe guides to control the expansion of the new water distribution piping.  Temperature fluctuation shall be between 40oF and 240oF.


B.
Pipe guides shall be 4-finger spider-and-sleeve type to insure multiple guiding and to allow for complete insulation of piping.  Spider and sleeve shall be formed of two halves to facilitate installation of spider on pipe and mounting of guide to structure.  Guides shall be provided in accordance with "Standards of the Expansion Joint Manufacturer's Association", latest edition.  Guides shall provide up to 6" of axial pipe movement.  Assembly to be fabricated of carbon steel and finished with one coat of rust inhibitive paint. 
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A.
General

  

1.
Provide the necessary apparatus to provide water treatment and complete water treatment services for the hot water systems in the building.0



2.
A contract agreement satisfactory in form and substance to the Owner shall be executed between the HVAC Subcontractor and the Water Treatment Sub‑Subcontractor through its authorized agents binding the Water Treatment Sub‑subcontractor to provide supervisory service to assure the use of proper chemical treatment to and for the various systems involved for a period of one year from the date of the initial system start and treatment thereof, as hereinafter described in these Specifications.  The contract shall be assigned to the Owner on the Date of Substantial Completion so that water treatment will continue uninterrupted during the one year life of the contract.  The Water Treatment Sub‑subcontractor shall perform the following consulting analysis service.



3.
Supervise the cleaning and flushing out of all systems.

  


a.
After completing the installation or modification of each system, it shall be properly flushed out prior to start up.  Flush out chemicals and procedures shall be furnished by the Water Treatment Sub‑subcontractor.


  

b.
Tests shall be made following the flush out and refilling procedure and a written report submitted to the Contracting Officer, Owner and General Contractor stating that the flushing out has been completed satisfactorily.  Residual chemical levels shall be limited as follows:

  



(1)
phosphate: zero

  



(2)
alkalinity: to 100 mg/L maximum

  



(3)
suspended solids: zero


  


(4)
pH value: 8.4 or less





(5)
percent by weight of propylene glycol




c.
All side loops and low points shall be drained and flushed.


  

d.
Systems shall then be refilled as specified and treated chemically in accordance with recommendation of the Water Treatment Sub‑subcontractor.  HVAC Subcontractor shall notify the Water Treatment Sub‑subcontractor at least 48 hours in advance of initial system fill.

  


e.
It shall be the responsibility of the HVAC Sub‑contractor to secure an agreement between the pump manufacturer and the Water Treatment Sub‑subcontractor as to the proper level of treatment to be maintained in such systems to avoid damage to pumps and pump seals.  A letter stating such understanding shall be submitted to the Contracting Officer before approval of the pumps and the water treatment program.



4.
Supervise and instruct the Owner's operating personnel in the following:

  


a.
Initial introduction of water treatment to all systems and the control thereof.

  


b.
Chemical product literature, identification for use and application procedure.

  


c.
Testing procedure and interpretation of test results and proper control limits for each constituent, and


  

d.
Log sheets with instructions in correct entry procedure.

  

5.
Provide service calls at frequency of not less than one call per month thereafter.



6.
Furnish all required chemicals for proper treatment of all systems hereinafter described for the one year period together with the necessary control testing kit or apparatus and reagents for field analysis of the water during the aforementioned one year period.



7.
Provide written reports of water analysis results with recommendations.



8.
Provide a quarterly review of conditions with the Owner.


B.
Qualifications of the Water Treatment Sub‑subcontractor:

  

1.
The Water Treatment Sub‑subcontractor shall have a minimum of five years experience in the water treatment business, have laboratory facilities and staff capable of performing all necessary analyses relating to this job.  All treatment programs shall be performed under the direction of a graduate chemist or licensed professional engineer.


C.
Closed recirculation systems

  

1.
Each closed recirculation system shall have a minimum 25 gallon capacity bypass feeder complete with valves, funnel, drain, and fittings.  The piping system shall be thoroughly flushed and cleaned with Dearborn BC‑45 Cleaner, Dow, Barclay or equal, and charged with Dearborn B‑329 Nitrite Corrosion Inhibitor, Dow, Barclay or equal, after cleaning.  Control limits of 800‑1000 mg/L shall be maintained.  The bypass shall be piped across the suction and discharge pipes of the system.


D.
Repeat the process for the systems upon completion of each phase.
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A.
All equipment shall be provided complete with motors, drives, and starters, unless otherwise indicated.


B.
Motors shall be Premium Efficiency (as available by size/horsepower) and shall conform to NEMA Standards and shall be suitable for load, duty service and location.  Motors shall have nameplates giving manufacturer's name, serial number, horsepower, efficiency, speed and current characteristics.  Motors shall be General Electric, Westinghouse, Reliance, Allis‑Chalmers, Gould, Baldor, or approved equal.


C.
Motors shall be tested in accordance with the standards of ANSI C50 and conform therewith for insulation resistance and electric strength.  Minimum efficiency levels shall be as established by the Energy Policy and Conservation Act of 1992 for motors sold after October 1997.  All motors shall be tested in accordance with IEEE Standard 112, Test Method B.


D.
Motors ½ HP and larger shall be squirrel cage induction, ball or roller bearings with pressure grease lubrication, specifically wound for 208V/3PH/60HZ alternating current, unless otherwise noted.


E.
Motors less than ½ HP shall be capacitor start of split phase type, specifically wound for 120V/1PH/60HZ alternating current, unless otherwise noted.


F.
Motors shall be furnished complete with conduit terminal box of size adequate to accommodate conduits and wires as sized on the Electrical Drawings or specified under this Section.


G.
Motor capacity shall be sufficient to operate associated driven devices under conditions of operation and load and with overload and at least the horsepower indicated or specified.  All motors shall be of the premium efficiency, high power factor, low energy consuming type most suitable for the application and installed environment.  Any motor replacement necessary for compliance to the application shall be at no additional cost to the Owner.


H.
Motors shall be suitable for continuous duty at rated horsepower with temperature rise not to exceed 40(C for drip proof motors, 50(C for splash proof motors, 55(C for totally enclosed or explosion proof motors.  All motors shall be capable of 25% overload without overheating and suitable for operation for the ambient conditions of its specific location.


I.
Direct connected motors shall be furnished with adjustable base.  Motors connected to driven equipment by belt or shaft shall be furnished with adjustable sliding bases, except fractional HP motors, which shall have slotted mounting holes.


J.
Drives for belted motors shall be as manufactured by Dodge Manufacturing Company, Browning Manufacturing Company, T.B. Woods Company or equal with adjustable motor sheaves and adjustable slide bases.   The drive belts shall be as short as practicable.  All fans and fan units shall be furnished with cogged-type triple V-belt drives, each sized for 150% of the design drive capacity.  All multiple belt drives shall have matched sets of belts.


K.
Where starters are not integral with the equipment provided, the Electrical Subcontractor shall furnish combination type starters with unfused disconnect switch for all motors.
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A.
General

  

1.
All vibration isolators shall be the product of a single approved manufacturer or as manufactured by an individual  mechanical equipment manufacturer.


  
2.
Model numbers hereinafter specified are from Mason Industries.  Other equivalent units by Consolidated Kinetics, Vibration Mountings and Controls or equal are acceptable.


B.
Exhaust Fans, Unit Heaters, etc.

  

1.
Steel spring and 0.3" deflection neoprene element in series.  The neoprene element shall be molded with a rod isolation bushing that passes through the hanger box.  Springs shall have a minimum additional travel to solid equal to 50% of the rated deflection.


  
2.
Mason Model DNHS, 1" deflection.


C.
Mechanical Room Piping and Pumps

  

1.
Steel spring and double deflection neoprene element in series.  The neoprene element shall be molded with a rod isolation bushing that passes through the hanger box.  Springs shall have a minimum additional travel to solid equal to 50% of the rated deflection, Mason style 30N, with minimum 1" deflection.


  
2.
The first five (5) pipe hanger locations on both sides (suction and discharge) of each pump, 30o swing spring and double deflection neoprene hangers, precompressed to the rated deflection, Mason style PC30N, with minimum 1" deflection.


D.
Ductwork


  
1.
The first five hanger locations on the discharge side of each AHU and HV units shall be provided with double deflection neoprene hangers.


  
2.
Mason Model HD or WHD.


E.
Pump Flexible Connectors

  

1.
Double sphere neoprene connector with floating ASA drilling flanges (Class type to match adjacent pump and piping flanges.):  Mason Model MFTNC.  (Flexible connectors to be installed where shown on drawings.)


G.
All vibration isolators shall be selected in accordance with the weight distribution of the equipment to be served so as to produce a uniform deflection. Deflections shall be as hereinbefore specified.


H.
Submittals shall include all spring deflections, spring diameters, scale drawings, attachment details, and rated capacity indicating adequacy for each piece of equipment served.
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A.
Piping and Appurtenances



1.
Furnish and install all insulation required for all heating hot water, condensation drain, makeup water (non-potable water) and refrigerant suction piping and associated system appurtenances (air separators, valves, etc.).



2.
The following pipe, valves and fittings shall not be insulated:




a.
Gas Piping




b.
Blowdown/Drain Piping from Boilers




c.
Unions




d.
Dielectric Fittings




e.
Water Column Piping on Boilers




f.
Safety Valves and Vent Piping




g.
Expansion Tanks and Pump Casings




h.
Chemical Feed Tanks and Piping




i.
Strainers




j.
Flexible Connections



3.
All valves, fittings and flanges installed in pipelines insulated with fiberglass insulation shall be insulated with premolded insulation of equal thickness as that of adjacent pipe insulation and covered with molded, prefabricated PVC jackets.  Provide vapor barrier for all cold pipeline fittings, valves and flanges.



4.
All fiberglass pipe insulation installed outdoors shall be weatherproofed with PVC jacketing.  The jacketing shall be manufactured from PVC, and shall have a factory attached moisture barrier continuously laminated across the full width of the jacketing.  All seams and joints shall be continuously solvent welded.  Jacket thickness shall be 30 mil.  



5.
All indoor fiberglass insulated piping below 8' AFF and all indoor fiberglass insulated piping located in Mechanical Equipment Rooms shall have full coverage PVC jacketing on all pipe, fittings, valves, etc.  Jacket thickness to be 20 mil.  



6.
At all points of support by pipe hangers, provide a 360o insert of 200 psi compressive strength, 15 pcf density waterproof calcium silicate with insulation shield.  The insert shall be same thickness as adjoining pipe insulation, and shall extend 1" beyond the insulation shield.  If pipe hangers spacing exceeds 10 feet, a double layer shield shall be utilized on the bearing surface.



7.
Insulation materials (except for refrigerant suction piping and condensation drains) shall be in accordance with the following:




a.
Pipe, Flanged Fittings and Flanged Valves:





Fiberglass Fed. Spec. HH-1-558B, Form D, Type III, Class 13, high density, to 850 degrees F, ASTM C 335 for thermal efficiency.




b.
Welding Fittings:  Fiberglass Fed. Spec. HH-1-558, Type 1, Class 7, with polyvinyl chloride fitted covering, Fed. Spec. L-P-535, Composition A, Type II, ASTM C 335 for thermal efficiency.




c.
Air Separators :  





Fiberglass Board, ASTM C612, minimum 3.0 lb. per cu. ft. density, to 850oF, ASTM C518 for thermal efficiency; with glass cloth jacket.




d.
Insulating and Finishing Cements:  Best grade as recommended by manufacturer for type of insulation system and service conditions.




e.
Bands:  Japanned or galvanized:  0.015 inch thickness and 1/2-inch wide; 16 gauge galvanized or copper coated steel wire; hexagonal mesh as required by application.




f.
All Service Jacket:  ASTM C 1136 with longitudinal pressure sensitive adhesive closure, reinforced vapor retarder jacket and pressure sensitive adhesive butt strips.

 


g.
Cloth Jackets:





(1)
Glass Cloth:  7.8 ounce minimum per square yard, 300 psi bursting strength.





(2)
Aluminized Glass Cloth:  Laminated to aluminum foil, 10 ounces minimum per square yard.




h.
Adhesives, Joint and Lap Tapes:





Manufacturers' standard for the insulation applied and fully compatible with all materials applied in the system.  Adhesive for application of glass cloth and/or aluminized cloth covering shall be nonflammable wet and meet fire spread specification dry.




i.
All material incorporated in the job shall be identified on manufacturers' container by name, type and description.




j.
Fire and Smoke:  Assembled systems shall meet flame spread 25 and smoke developed 50 ratings as developed under ASTM, E84, NFPA No. 225 and UL No. 823 standard and specifications.



8.
For refrigerant suction and air conditioner drains, provide closed cell polyolefin foam insulation with heat transfer coefficient not to exceed 0.24 BTU/hr/ft2/oF/in. of thickness.  1.5 lbs/cu. ft. density, water vapor transmission of 0.03 perms/inch.  Pre-slit and pre-glued longitudinal seams with Mylar release liner.  10-year outdoor life warranty against U.V. deterioration.



9.
Pipe insulation thickness and type shall be in accordance with the following:




a.
Insulation on all piping (except for refrigerant suction and condensation drain including heating hot water, non-potable makeup water, etc., shall be fiberglass with all-service jacket and self-sealing lap.  Thickness shall be:





PIPE DIAMETER


INSULATION THICKNESS




2-inch and below



1 inch





2-1/2 inch to 3 inch



1-1/2 inch





4 inch to 8 inch



2 inch




b.
Pipe insulation thickness for refrigerant suction and condensation drain shall be in accordance with the following:





(1)
Insulation on all refrigerant suction piping shall be closed cell polyolefin foam.  Thickness shall be:






PIPE DIAMETER

INSULATION THICKNESS





1-1/8 inch and below


3/8 inch






Above 3/4 inch



1 inch



10.
Insulation for air separators shall be 3 lb./cu.ft. density, 2" thick fiberglass.  Cover with glass cloth jacket and two coats of insulating cement.


B.
Ductwork

  

1.
All Concealed Interior Ductwork (above ceiling, in wall, in attic, etc.)

  


a.
1.5 PCF density, 1½" thick fiberglass duct wrap, ASTM C533, maximum service temperature 450oF, with factory applied flame retardant FSK facing (UL labeled).

  

2.
All Exposed Interior Ductwork

  


a.
6.0 PCF, 1½" thick rigid fiberglass board, ASTM C612, maximum service temperature 850oF, with ASJ facing (maximum vapor transmission rate of 0.02 perms).  



3.
All Exterior Ductwork




a.
Insulate all exterior ductwork with 2" thick (2 separate 1" thick applications), 1.5 PCF density, R=4.2, K=0.24 closed-cell polyolefin insulation.  Insulation shall be UL 181, have a flame spread rating of less than 25 and a smoke density of less than 50 per ASTM E-84, NFPA 255 and UL 723 Class 1.  10 year outdoor life warranty against UV deterioration.  





4.
All sealers, solvents, adhesives and mastics used in conjunction with the installation of all insulation specified in this Section of this  Specification shall be of the maximum possible fire safe qualities available and shall be of the type and styles approved under NFPA 90A and 90B.


  
5.
The following ductwork shall not require insulation:

  


a.
Exhaust ductwork for Classrooms, Toilets, Showers, Mechanical Room, and Storage Room.

  


b.
All return air ductwork installed in ceiling plenum spaces.




c.
All exposed supply air and return air ductwork not in mechanical rooms.
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A. ACCEPTABLE  CAST IRON BOILER MANUFACTURERS:

1. Burnham Corp.

2. Slant-Fin

3. Hydrotherm 

B. BOILERS

1. Furnish and install, where shown on the Contract Drawings, Boiler for forced hot water heating service arranged for automatic operation firing Natural Gas. 

2. Gross Output of not less than 370,000 BTU/Hr. At maximum input of 462,000 BTU/Hr. Each appliance shall have been rated in accordance with A.G.A. and the Gas Appliance Manufacturers Association Furnace and Boiler Efficiency Certification Program and I=B=R as hereafter specified.

3. Boiler shall be furnished complete (no exceptions) with:

a) Insulated Metal Jacket

b) Ribbon type Burners

c) AGA approved Draft Hood

d) Flame Roll-out Switch

e) Blocked Vent switch

f) Automatic Vent Damper

g) Electronic Ignition Controls

4.
Boiler efficiencies must meet ASHRAE 90.1 and the National Energy Policy Act of 1992 requirements of a minimum 80% combustion efficiency for Natural Gas.

5.
Boilers shall be manufactured of vertical cast iron sections, which shall have been subjected to a hydrostatic pressure test of 125 PSI at the factory before assembly, and they shall be marked, stamped or cast with the ASME Code symbol.  After section assembly, the entire block of sections shall be hydrostatically tested at 75 PSI prior to shipment.   Boiler shall be designed  in accordance with the ASME Boiler and Pressure Vessel Code requirements for 50 PSI Maximum allowable working pressure.

6.
Boilers shall have a built-in air elimination device.   Individual Boiler sections shall be surface ground at the factory to ensure smooth positive mating surfaces to ensure no high spots.   As the Boiler section assembly is to be pressed at the Factory, machined cast iron nipples must be utilized to assemble the Boilers..

7. Each Boiler shall be furnished with a Factory assembled, heavy gauge, aluminized steel base with high temperature insulating board.  Burner assembly shall be arranged for a manifold pressure 3.50” Ins. Water column with  not less than 4.00” Ins. W.C. minimum inlet gas pressure.

8. Control system shall provide a 24 Volt intermittent Pilot ignition system complete with dual combination gas control providing manual shutoff gas cock, two (2) automatic operators, pressure regulation, Pilot filter and flow adjustment. Electronic ignition shall provide an electrically ignited intermittent gas pilot and shall permit the gas valve to open only when the Pilot is proven.  Slow opening gas valve shall provide low fire start with smooth easy transition to high fire.  Intermittent Pilot ignition system shall provide 100% shutoff characteristic. Should a loss of Pilot flame occur, the Main Gas valve shall close and the spark will recur within 0.8 seconds.  If the Pilot fails to ignite within 90 seconds, the control system will attempt to relight after 5 minutes.  Hot surface ignition systems that do not prove the existence of a Pilot ignition prior to lighting the Main Flame shall not be considered acceptable to this installation.

9. Boiler shall be designed to operate at Zero draft as maintained by the integral drafthood which shall also serve as an emergency means of relieving flue gas should the vent system beyond the drafthood become obstructed.  In every instance, provide a factory-wired motorized stack damper for each heating Boiler.  Automatic vent damper shall be installed in such a way that the housing is not used to provide physical support - which if required shall be supported by hangars or straps or posts.  All wiring to and from the automatic vent damper shall be protected from the flue pipe or any other high temperature heat source and precautions during installation shall be taken to allow for unrestricted differential expansion of the vent casting and the flue pipe so as to prevent shifting and binding of the damper under normal operation.  Vent damper shall installed in strict accordance with the Boiler manufacturers instructions and recommendations,.

10.
Boiler  insulating metal jacket shall have 1” inch thick foil backed fibre-glass insulation and  shall have a rust resistant baked enamel finish.  Boiler flue canopy shall be constructed of aluminized steel and shall be concealed under the insulated metal jacket.  Flue connector shall be top outlet, securely fastened and sealed to the canopy.

11.
Boiler shall be installed with isolation valves to allow the Boiler to be isolated for repair, or drained without emptying the entire system or affecting remaining operating boilers, therefore, battery Limits and Low Water Cutoff devices are not acceptable.

12.
Probe type Low water cutoff shall be installed in a supply riser off the top of each Boiler in accordance with the Manufacturers instructions and recommendations.

13.
Boiler trim shall include:

a) 24V Gas Valve Transformer.

b) Pressure/Altitude gauge.

c) ASME schedule water relief valve set at 30 PSI.

d) L4080B High Limit.

e) L4006E High Limit with Manual Reset.

f) One (1) M&M #PS-851-M-120 Low Water cutoff device with manual reset.  Probe LWCO shall incorporate a Burner circuit test switch that, when depressed, will test out the burner control circuit by dropping out the Burner if the circuit is properly wired.  Boiler shall be fitted with either a float type or a probe type LWCO located above the lowest safe permissible water level established by the Boiler manufacturer.  LWCO shall be UL listed and FM approved, suitable for commercial hydronic heating service at 80 PSI.  If a float type LWCO is installed, it shall be vented at a high point and equipped with a pair of McDonnell & Miller Test-N-Check Model TC-4 valves.  Simple time delay shall not be considered acceptable to this installation.

g) Boiler blowdown valve, brass, ball type, not less than 3/4” IPS.  Boiler manufacturer's standard hose-bibb/drain cock shall not be utilized.

C. BOILER CONTROLS:

Micro-Processor type electronic control system shall provide an integrated Reset Control system incorporating a single temperature setpoint to directly reset Boiler system water temperature in response to changes in outdoor air temperature.   The Boiler sequence controller shall be capable of selectively  maintaining either a constant supply water temperature or of Reset of Supply water temperature based on outside air temperature compensation.  Control system shall provide:

NEMA 250 Type 1 enclosure with cover.  Control shall be equipped with sensors to monitor Outside Air temperature, Supply Water temperature, and shall directly control the On/Off staging of each Boiler to maintain Target water temperature.   Main system circulator shall be energized whenever there is a set-point demand and the outdoor air temperature is cool enough to require heat in the system.  Control shall initiate a Combustion Air “On” signal upon a need for heat input.  Boilers shall be automatically de-energized in warm weather at shutdown  setpoint

Adjustable setpoint(s)  for Minimum and Setpoint water supply temperature(s); Boiler differential; Heating Curve (Reset Ratio) and Warm Weather Shutdown.  The operational algorithm shall have a Proportional plus Integral plus Derivative (PID) logic structure.  Control shall have a minimum supply water temperature setting to help prevent flue gas condensation.  During warm weather shutdown, the system pump shall be cycled for 20 seconds every 3 days to prevent seizure during long idle periods. Provide Occupied/Unoccupied mode(s);  Five (5) Pre-programmed weekly schedules with (1) additional Owner Programmable schedule; Internal timer and  7-day electronic/digital clock.

3.
Provide LED indication for:

a) “Power On”

b) “Heat Demand”

c) “Warm Weather Shutdown”

d) “Minimum Supply Water Temperature”

e) “Pump On”

f) “Combustion Air”

g) Digital display of “Setpoint” and “Actual” supply water temperature as well as “Target” supply water temperature.

Pre-wired terminal strip; Class II 24 Volt Transformer; Outdoor Air temperature Sensor; Heat Starter for Warm Weather shutdown, and System supply water temperature sensor.

In the event of outside air temperature sensor failure, control system shall automatically calculate the outdoor air temperature at minus 8o  F. and shall flash a failure code.

As a “Fail Safe” feature, Control system shall be programmed to shut down the Boilers before the supply water temperature can reach a Maximum allowable supply water temperature of 248o F.
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A.
Circulating pumps shall be Bell and Gossett, Armstrong, Taco, or approved equal, and shall be of number type and size as scheduled on the drawings.

B. In-Line Mounted Centrifugal Pump 



Provide pumps with capacities as shown on the Drawings.  Pumps shall be in-line type, close-coupled, single stage design, for installation in vertical or horizontal piping.  Pump must be capable of being serviced without disturbing piping connections.



1.
Pumps shall be as manufactured by Bell & Gossett, TACO, PACO Pumps or approved equal.



2.
Pump volute shall be Class 30 cast iron, and impeller shall be bronze/brass, enclosed type dynamically balanced, keyed to the shaft and secured by locking capscrew or nut.



3.
Pumps shall be rated for a maximum of 175 psi working pressure, with gauge ports at nozzles, and with vent and drain ports.



4.
Pump shall be suitable for continuous operation at 225 degrees F.



5.
Motor shall meet NEMA specifications and shall be size, voltage and enclosure called for on the Drawings.  It shall have heavy-duty grease lubricated ball bearings.



6.
Each pump shall be factory tested, prior to painting with at least one coat of high-grade machinery enamel.

2.16
FAN COIL UNITS


Base units shall include galvanized coil casing, coil assembly drain pan air filter, fans, motor, fan drive, and motor switch, plus an enclosure for cabinet models.  Leveling devices integral with the unit shall be provided for vertical type units.  Sound power levels shall be as indicated. Each unit shall be fastened securely to the building structure.  Capacity of the units shall be as indicated.  


A.
Enclosures



Enclosures shall be fabricated of not lighter than 18-gauge steel, reinforced and braced.  Front panels of enclosures shall be removable and provided with 1/2-inch thick dual density fibrous glass insulation.  The exposed side shall be high density, erosion-proof material suitable for use in air streams with velocities up to 4,500 fpm.  Ferrous metal surfaces shall  be galvanized or factory finished with corrosion resistant enamel.  Access doors or removable panels shall be provided for piping and control compartments.  Duct discharge collar shall be provided for concealed models.  Enclosures shall have easy access for filter replacement.


B.
Fans



Fans shall be galvanized steel or aluminum, multiblade, centrifugal type.  Fans shall be dynamically and statically balanced.  Surfaces shall be smooth.  Assemblies shall be accessible for maintenance.  Disassembly and re-assembly shall be by means of mechanical fastening devices and not by epoxies or cements.

A. Direct Expansion Coil

1. Coils are proof tested at 450 psig and leak tested at 300 psig air pressure under water, cleaned, dehydrated and sealed with dry nitrogen charge.  Suitable for working pressures up to 300 psig.

2. Venturi Type refrigerant distributor of low pressure drop design, arranged for down feed with male sweat connections and a maximum of 12 circuits per distributor.  Two distributors are provided when more than 12 circuits are required or the system requires a split evaporator.  Round, seamless copper tube suction header and round seamless distributor tubes.

3. Tubes – Round seamless 5/8-inch OD copper tubes expanded into full fin collars for permanent in-tube bond and expanded into case iron headers or permanent leak tight joint.

4. Fins – Configurated, plate-type aluminum or copper fins with full fin collars for maximum fin-tube contact and accurate spacing, mechanically bonded to tubes for permanent fin-tube bond.



Coils shall be constructed of not less than 3/8 inch outside diameter seamless copper tubing, with copper or aluminum fins mechanically bonded or soldered to the tubes.  Coils shall be provided with not less than 1/2 inch outside diameter flare or sweat connectors, accessory piping package with thermal connections suitable for connection to the type of control valve supplied, and manual air vent.  Coils shall be tested hydrostatically at 300 psi or under water at 250-psi air pressure and suitable for 200 psi working pressure.  Provisions shall be made for coil removal.


D.
Drain Pans



Drain and drip pans shall be sized and located to collect all water condensed on and dripping from any item within the unit enclosure or casing.  


E.
Filters



Filters shall be of the fiberglass disposable type, 1 inch thick.  Filters in each unit shall be removable without the use of tools.


F.
Motors



Motors shall be of the permanent split-capacitor type with built-in thermal overload protection, directly connected to unit fans.  Motors shall have permanently-lubricated or oilable sleeve-type or combination ball and sleeve-type bearings with vibration isolating mountings suitable for continuous duty.
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A.
Furnish and install air cooled condensing units where shown on the drawings.  Size, type, capacity and performance to be as scheduled on the drawings. 


B.
Manufacturers: Carrier, Trane, York or equal.


C.
Condenser Coil:



1.
Non‑ferrous construction with aluminum plate fins mechanically bonded to seamless copper tubes.



2. 
Circuited for subcooling.


D.
Casing:



1.
Fully weatherproof, galvanized steel, zinc phosphatized, finished with baked enamel.



2.
Provide with openings for power and refrigerant connections.



3.
Removable panels for servicing.


E.
Condenser fans and motors:



1.
Multiple, propeller type, each driven with its own motor, statically and dynamically balanced to operate at low tip speed for minimum noise and vibration.



2.
Fan motors: heavy duty with inherent thermal protection providing built in protection against burnouts and single phasing, permanent lubricated, resilient mounted.



3.
Fan guards: heavy gauge, close meshed steel wire with corrosion protection.


F.
Compressors:



1.
Serviceable, semi‑hermetic, designed for refrigerant R‑22.



2.
External spring isolation



3.
Automatically reversible oil pump



4.
Located separate from the section with fans and coils.


G.
Controls:




1.
Factory wired and located in a separate, fully enclosed and weatherproof control panel with key locked access door.  Dual compartments to separate the safety from the power controls.


H.
Safety controls:



1.
System "On‑Off" switch



2.
High pressure and low pressure controls



3.
Short cycle timer compressor overload


I.
Power panel devices:



1.
Compressor motors contactors



2.
Fan motors contractor



3.
Fan motors circuit breakers



4.
Power terminal blocks



5.
Control circuit terminal blocks



6.
Control circuit transformer
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A.
General



1.
AMCA rated and constructed for capacity and sound level. UL listed.



2.
Impeller wheels statically and dynamically balanced, free from vibration and noise.  Balancing shall be done by material removal, counter weights are unacceptable.


 
3.
Provide electric motor, drive equipment, controls, vibration isolators, supports and appurtenances.



4.
Provide fan with nonoverloading characteristics for maximum CFM and static pressure achievable with drive provided.



5.
Provide V-belt drive rated 50-percent greater than motor horsepower with adjustable sheaves to allow fan speeds 10-percent above or below rating point; motor sized to deliver maximum CFM.



6.
For electric motors, provide adjustable heavy steel plate mounts; provide single phase motors with built-in thermal overload protection and safety disconnect switches at each unit.



7.
Motors for fans with backward inclined blades shall operate within motor nameplate rating at all speeds attainable by adjustable sheaves.



8.
Provide motor operated dampers for fan curbs and openings.  Motor operated dampers and motor operators are specified under automatic temperature controls.



9.
Provide vibration isolation fan mountings.



10.
Provide 1/2 inch mesh aluminum wire bird screens in removable frames at all outside openings.



11.
All hardware shall be stainless steel.



12.
Provide extended lube lines and fittings for bearings and motors.



13.
Provide combination motor cover and belt guard of same construction as fan housing.


B.
Centrifugal Ceiling Exhaust Fans



1.
Furnish and install direct drive, forward curved, centrifugal blower type ceiling ventilators where shown on the drawings.  Size, type capacity and performance to be as scheduled on the drawings.  Fan wheel shall be constructed of galvanized steel and shall be dynamically balanced.  The housing shall be constructed of galvanized steel and acoustically insulated for quiet operation.  An integral aluminum backdraft damper shall be standard.  Blower and motor assembly shall be easily removable from the housing without disturbing the ductwork.  The motor shall be TEFC with built-in thermal overload protection and shall be factory tested prior to shipment.  The unit shall be supplied with an internal wiring box and receptacle.  The discharge position shall be adjustable by moving interchangeable panels supplied with removable fasteners.  The ceiling ventilators shall be furnished standard with a powder-painted white steel grille.



2.
Ceiling ventilators shall be certified and licensed to bear the AMCA Seal for Air and Sound Performance.  Ceiling ventilator performance shall be based on tests and procedures performed in accordance with AMCA publication 211 and comply with the requirements of the AMCA Certified Ratings Program.  Fan sound power level ratings shall be based on tests and procedures performed in accordance with AMCA publication 311 and comply with the requirements of the AMCA Certified Ratings Program.  Ceiling ventilators shall be UL listed and CSA certified.



3.
Furnish each fan with a NEMA-1 local disconnect switch, hanging-type vibration isolators, and all required threaded rod to suspend units from structure.
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A.
Rectangular:



1.
All new ductwork except for shower exhaust, dryer vents and kitchen hood exhaust shall be fabricated of galvanized steel (unless otherwise noted) in accordance with SMACNA Standards and the RECTANGULAR DUCTWORK SCHEDULES included herein.  All shower exhaust ductwork and dryer vents shall be aluminum.



2.
All duct panels over 18" wide shall be cross broken for stiffness.  Volume dampers shall be provided where indicated and elsewhere (as needed) to balance air flows.  Turning vanes, as detailed on the Drawings, shall be provided in all square duct elbows.



3.
All dimensions shall be verified in the field to coordinate with other work.  The exact locations of all ducts to be installed above the ceilings shall be coordinated with the work of other trades before any ductwork is fabricated or installed.



4.
All rectangular ductwork shall be sealed per SMACNA, seal class "C" for all ductwork up to 2" WG Class, and seal class "A" for all ductwork higher than 2" WG Class.



5.
All air conditioning supply, outside, return and exhaust air ductwork shall be constructed per "up to 2" WG pressure class" as scheduled below.



6.
Rectangular ductwork schedules:
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Duct dimension (inches)
Metal gages
Transverse joint construction
Reinforcement spacing
Transverse joint reinforcement


Galvanized steel
B & S aluminum




12
24
0.040"
1" pocket lock
‑‑‑
None

13‑18
24
0.040"
Standing "S" slip
8'‑0"
1"x26 ga

19‑26
22
0.50"
Standing "S" slip
8'‑0"
1"x26 ga

27‑30
20
0.064"
Standing "S" slip
8'‑0"
1"x24 ga

31‑42
22
0.050"
Standing "S" slip
5'‑0"
1‑1/8"x20 ga

43‑60
20
0.064"
Standing "S" slip with tie rod
4'‑0"
1‑5/8"x18 ga w/ 3/8" tie rod


B.
Round:

1. Round ductwork shall be furnished where shown or called for on the drawings, and may be substituted for rectangular, except for shower exhaust, as an option to the Sheet Metal Sub‑subcontractor when approved by the Contracting Officer, and shall be provided where shown on the Drawings.



2.
Round duct and fittings shall be of spiral lockseam construction and shall be fabricated from G-60 galvanized steel.  Galvanized steel shall meet ASTM A525 & A527 standards shall meet ASTM A240 and shall be fabricated in accordance with the following table.
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Duct

Diameter

(inches)
0.0" to +10.0" WG
0.0" to ‑10.0" WG  (Class B)


Galvanized
Galvanized


Ductwork
Fittings
Ductwork
Fittings

3‑8
26
22
24
20

9‑14
26
22
22
18

15‑26
24
22
20
16

27‑36
22
20
18
14


  
3.
Fittings for all round exhaust ductwork shall be low-loss, converging flow type.  All elbows shall be minimum 1.5 centerline radius.  All branch takeoffs shall be laterals.  Provide all required accessories including, but not limited to, blast gates at each piece of equipment, floor sweeps, access doors, etc. where shown or called for on the drawings.




Provide cleanouts every ten feet and near each elbow, angle or duct junction in horizontal sections.  Support ducts sufficiently to place no load on connecting equipment and to carry weight of system if plugged with material.  Transitions in mains to be tapered; taper 5" long for 1" change in diameter.  All branches shall enter the main at the angle not to exceed 45 degrees.



4.
Unless otherwise specified, standing seam joints shall be used on all fittings.  All standing seam joints will be sealed with a UL-Classified zero flame spread and zero smoke developed cement specially formulated for bonding metal-to-metal joints.



5.
In lieu of standing seam construction or where called for on the drawings, joints shall be solid welded.  The outside of all welded joints shall be coated with a protective paint to prevent damage to the galvanized surface.  Spot welded fittings shall have all joints sealed with a UL-Classified zero flame spread and zero smoke developed cement specially formulated for bonding metal-to-metal joints.



6.
Elbows shall be of gored construction, in accordance with the table above.



7.
Divided-flow fittings shall be constructed with a radius entrance to all branch taps and with no excess material projecting from the body into the branch tap entrance.



8.
Unless otherwise specified, or where called for on the drawings, all duct and fittings in diameters of 36 inches or smaller will be furnished with slip-joint connections.  All fitting ends shall be sized to slip inside mating duct sections and shall have a minimum 2-inch insertion length and a stop bead.  No additional coupling is required for duct-to-fitting joints.



9.
Duct-to-duct joints must be formed with a (fitting size) slip coupling that fits inside both mating duct sections.  Couplings shall have a minimum 2-inch insertion length and a stop bead.



10.
Fitting-to-fitting joints may be formed with a (duct size) slip coupling that fits over both mating fitting ends or by duct sizing one end of the adjacent fitting.  Couplings shall have a minimum 2-inch overlap length.



C.
Hangers and supporting systems shall be in accordance with Section IV of the SMACNA HVAC Duct Construction Standards ‑ 1985.  
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A.
Manual Volume Dampers


 
1.
Manual volume dampers shall be provided where shown on the Drawings at every branch take off from the main duct, and elsewhere as required by the Balancing Sub‑subcontractor, and shall be single or multiple blade type with sleeve bearings, galvanized steel interlocking blades and a galvanized steel frame.  In ducts over 15" deep provide multiple opposed blade type, gang operated dampers with a maximum blade width of 8".  Damper blades shall be fabricated of 16 gauge steel with hemmed edges, and a maximum length of 48".  Damper operating rod shall be full blade length extended through the duct to externally mounted bearing plates.  On insulated ductwork, bearing plates shall be installed flush with insulation finish and fastened to the duct.  Operating lever shall be of the indicating type with locking quadrant.


B.
Barometric Backdraft Dampers



1.
Barometric back draft dampers shall be provided where indicated and required, and shall consist of a set of adjustable counter weighted louvers that open automatically due to excess pressure.  The edges of the blades shall be provided with felt strips to prevent rattling and air leakage.  The damper blades shall be supported on metal frames designed for wall mounting as indicated.  The dampers shall be standard catalog products of Air Balance, Inc., Penn Ventilator, E. Van Noorden Company or approved equal.


C.
Motor Operated Dampers



1.
Motor operated dampers shall be furnished by the Automatic Temperature Control Sub‑subcontractor and installed by the Sheet Metal Sub‑subcontractor unless specified as part of a piece of equipment.


D.
Fire Dampers



1.
Provide fire dampers at all fire walls and floors, where required by Code and as indicated.  Fire damper construction and installation shall meet the requirements of the NFPA 90A, and shall be UL labeled, tested and inspected in accordance with UL 555.  Fire dampers shall be as manufactured by Air Balance, Inc., Penn Ventilator Company, Ruskin or approved equal.



2.
An access door shall be provided at each damper to service and inspect the fusible link.



3.
Ducts shall be enlarged where fire dampers are installed to maintain the same free area through the damper as in the duct run.  Provide all required sleeves, angles, and connectors as detailed on the Drawings.


E.
Volume Extractors



1.
Shall be manufactured by the drum louver or supply air register manufacturer of all aluminum construction.  Position adjustment operator shall be key-operated screw with access through face of register.  Extractor blades shall be spaced 1" on center.


F.
Blankoff Plates



1.
Any blankoff plates or conversions required for mounting control dampers or coils shall be the responsibility of the Sheet Metal Sub‑subcontractor.


G.
Insulated Metal Panels



1.
Provide 18 gauge, insulated double wall sandwich construction, 1½" thick where called for on the Drawings and for blanking off unused portions of wall louvers.


H.
Access Doors



1.
In ductwork up to 2" pressure class.




a.
Frame: 24 gage galvanized steel with seal




b.
Door: hinged, with 24 gage galvanized steel exterior and interior panels.




c.
Locks: doors 16" and under, one lock doors over 16", two locks




d.
Seals: foam gasket




e.
Insulation: ½" foam board with aluminum foil face, 0.12K at 75?F.




f.
Ruskin model ADH‑2, Inland Steel, Miami‑Carey or approved equal.



2.
Sizes:
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Duct size (inches)
Access door size (inches)

12
12 x 8

>12
12 x 14



3.
Provide at all fire dampers, air inlets, motorized dampers, smoke detectors, humidifiers, air flow switches and where shown on the drawings.


I.
Test Openings



1.
Provide instrument test opening enclosures in the ductwork at the discharge of each fan and fan coil, inlet of each fan and fan coil, and where directed by the Balancing Sub‑subcontractor.  The enclosures shall be installed before the application of the insulation and shall be of the proper height to extend beyond the insulation.  The attachment of the test opening enclosure shall be made airtight.


J.
Flexible connections shall be 6" wide connections constructed of heavy glass fabric double coated with neoprene.  Flexible connections shall meet the requirements of the National Board of Fire Underwriters.


K.
Duct Clean Out Doors - Provide clean out doors, sixteen feet on center, for all horizontally installed ductwork and at each length of straight duct run less than 16 feet.  Provide access door constructed of same material as duct work served.  Access doors shall consist of a double wall inside door with high density insulation. The inside door shall have a neoprene gasket permanently bonded to it.  Provide conical springs over the bolts between the inner and outer door to facilitate opening.  The outer door shall be constructed of one gauge heavier material than that of the duct itself.  Provide two hand operated plastic knobs with threaded brass inserts for opening and tight sealing of the door.  Clean out doors shall be a minimum of: 10"x6" for ducts less than 10" wide;12"x8" for ducts less than 16" wide; and 18"x14" for all ducts greater than 16" wide.
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A.
Boilers and Domestic Hot Water Heater:



1.
Furnish and install, as shown on the drawings, a dual wall insulated breeching/stack system.



2.
Breeching to be round, double wall, all metal, gas and liquid-tight factory built component system, tested and listed by UL for use with building heating equipment, burning gas, solid or liquid fuels as described in NFPA-85A, B, D and NFPA-211.



3.
Breeching inner shell (gas carrying pipe) to be 0.035" 316 stainless steel.  Outer shell to be 0.026" 304 stainless steel.  Both inner and outer shell construction to be all welded (tacked joints are unacceptable) and all vertical seams to be full strength 100% penetration square groove weld in accordance with AISC and/or AWS specifications and codes.  Inner and outer walls to be connected by "J" clips, which shall allow for unobstructed thermal expansion of inner and outer walls.



4.
Insulating barrier to consist of two (2) inches of six (6) pounds per cubic foot density insulation secured to the inner shell with steel straps.



5.
Inner shell to be sealed by use of 304 stainless steel bands and high-temperature sealant.  The outer shell to be joined together with sealant and one piece 304 stainless steel draw bands.  Joint sealant to be supplied by the manufacturer for the anticipated temperature range.



6.
System to be complete with elbows, tees, laterals, tapered increasers/reducers, thimbles, support plates, expansion sections, flange adapters, boiler kits, and all necessary hangers, guying and supports.  Final system design/layout to be by breeching manufacturer.  Submit shop drawings.



7.
System to be warranted against defects in materials and workmanship for a period of twelve (12) years from date of original installation.
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A.
Models listed below are based on Titus.  Equivalent units by Metal‑Aire, Hart & Cooley or approved equal.  Unit ratings shall be in accordance with ADC Test Code 1062 GRD84.  Units shall have a NC25 or less.


B.
Ceiling Supply Air Diffusers (SAD)



1.
Titus Model TDC, complete with AG‑95 opposed blade volume dampers, size and capacities as indicated on the Drawings.



2. 
Material: steel.



3.
Finish: off white baked enamel.


C.
Supply Air Registers (SAR)



1.
Titus Model 300‑RL, 3/4"  spacing, double deflection, complete with opposed blade volume damper, size and capacity as shown on the Drawings.


  
2.
Material: steel.



3.
Finish: factory primed, field painted (color selected by Contracting Officer).


D.
Exhaust or Return Air Registers (ER & RAR)



1.
Titus Model 300‑RL, 3/4" spacing, double deflection, complete with opposed blade volume damper, size and capacity as shown on the Drawings.



2.
Material: steel.



3.
Finish: factory primed, field painted (color selected by Contracting Officer).
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A.
General



1.
Fixed discharged vertical hot water unit heaters shall be by Sterling, McQuay, Trane or equal.



2.
Horizontal hot water unit heaters shall be by Sterling, McQuay, Trane or equal.


B.
Construction

  

1.
Heating element: fin and tube extended surface of aluminum fins mechanically bonded to seamless copper tubing, free to expand or contract without damage to adjacent tubes or header connections and incorporate a replaceable tube feature with tubes connected to the header by means of a mechanical nut and ferrule compression union.



2.
Casing to be minimum 20 gauge die-formed steel.  Casing top to be provided with threaded hanger connections for unit suspension.


  
3.
The unit shall be factory tested at 500 psig hydrostatic and 200 psig steam pressure.



4.
Vertical units to be furnished with outlet fan guard.  Horizontal units to be furnished with safety fan guard and horizontal and vertical air deflector blades.


C.
Fan Unit

  

1.
Each heater shall be provided with a non‑overloading aluminum fan wheel connected to a constant speed motor with pre‑lubricated, sealed ball bearings.  The fan wheel shall be dynamically balanced and used in conjunction with an inlet Venturi.


D.
Paint

  

1.
Each heater shall be finished in gray baked on alkyd resin enamel with superior durability to withstand industrial environment, abrasion and impact.


E.
Accessories



1.
Furnish with threaded rod for hanging from ceiling or wall bracket for wall installation. 



2.
Furnish with local disconnect switch. 
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A.
Cabinet


  
1.
Floor units shall be provided with stamped louvers and a 1" high dust barrier at the bottom.  The decorative painted cabinet shall be 16 gauge steel.  All painted surfaces shall be treated with a process, which retards corrosion and promotes paint adhesion and finished with a baked-on semigloss enamel.  Color to be selected by the Contracting Officer.  All unpainted steel shall be galvanized.

  

2.
All floor units shall have four leveling bolts.


  
3.
The entire bottom of the unit must be enclosed.  Access to the speed control shall be through the key operated locking access doors.

  

4.
Recessed units shall be either fully or partially recessed and provided with a 1½" wide framing.  On all units the front panels shall be 16 gauge.  The front panels shall have key operated locking access door to the speed control.


  
5.
All units shall have piping end pockets.  All ceiling units shall have safety hinged access panels that can be easily removed during installation.


B.
Coils

  

1.
The heating coils shall provide specified capacities and not exceed the pressure drop and GPM listed in schedules.  Coils shall be tested for 200 psi working pressure.



2.
The coils shall be provided with a piping package as detailed on the drawings.


C.
Motor Speed Control

  

1.
The unit shall have a unit mounted motor speed control switch, with High, Medium, Low and Auto positions on all models.  On ceiling units, this control shall be separate and have a tamperproof wall plate for wall mounting.


D.
Motors, Blowers and Drives

  

1.
Blowers shall be the centrifugal DWDI, forward curved type and provided with a NEMA 1 disconnect switch.


  
2.
All units shall have permanent split capacitor direct drive motors.  The motor and blower assembly shall be capable of being easily removed from the unit.  When equipped with duct collars units shall have high static motors.


E.
Grilles

  

1.
12 gauge aluminum linear bar inlet and outlet grilles shall be provided on all floor models.



2.
Recessed wall units shall be provided with integral louvers.



3.
Recessed ceiling units shall be provided with adjustable outlet grilles and integral louvers for the inlet.


F.
Filters

  

1.
All air shall be filtered by 1" replaceable filters.  Provide two filters per unit.


G.
Cabinet unit shall have an NC34 level or lower at low speed. 

PRIVATE 
2.25
ACCESS PANELS2.30
ACCESS PANELS.30
ACCESS PANELStc  \l 12 ".30
ACCESS PANELS"
A. Furnish access panels for installation in walls, ceiling and floors at locations to permit access for adjustment, removal, replacement and servicing of all concealed equipment, valves and materials installed under this Section of the specifications.

B. Access panels will be installed under the Section of the related trades of the finished surfaces in which they are located.

C. All access panels shall be positioned so that the equipment can be easily reached, and the size shall be sufficient for this purpose (min. 16" x 16").  When access panels are required in corridors, lobby or other habitable areas, they will be located as directed by the Contracting Officer.

D. Access panels shall be prime painted, keyed alike and provided with cylinder lock and two keys.  Units shall be manufactured by Milcor, Inland Steel, Miami Carie or approved equal.  Required fire resistance of walls and ceilings shall be maintained.

E.
Access panel shop drawings shall be submitted to the Contracting Officer for approval.
PRIVATE 
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FLEXIBLE PIPE CONNECTIONS"

A.
Provide 125-lb working pressure flexible pipe connections with corrugated metal core and high-tensile tubular braided jacket.  Provide units of bronze construction on copper piping and stainless steel units with carbon steel ends on steel piping for 250 deg. F. service. Flange or threaded ends to match connecting pipe.

PRIVATE 
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AIR VENTS AND VACUUM BREAKERS2.37
AIR VENTS AND VACUUM BREAKERS.37
AIR VENTS AND VACUUM BREAKERStc  \l 12 ".37
AIR VENTS AND VACUUM BREAKERS"

A.
Automatic Air Vents:  



1.
Normal Capacity - Cast brass body, stainless steel internals, ball-check valve.  Float operated type.  For pressure up to 150 PSIG and temperature to 250oF.  Fitted with safe drainage piping for venting air/water to drain.  Suitable for steam or water service as required.


B.
Manual Air Vents:  1/8-in. brass, chrome plated, with two detachable keys.

PRIVATE 
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ESCUTCHEON PLATEStc  \l 12 ".38
ESCUTCHEON PLATES"

A.
Provide one piece or hinged type wall and ceiling expansion-type plates with round head setscrews or integral pipe clips.  Provide recessed type for floors.  For copper lines and in finished rooms provide minimum 18-gage spun brass, chrome plated over nickel plates.  For all other areas, provide 18-gage enameled cast-iron or steel plates.

PRIVATE 
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BYPASS SHOT FEEDERS"

A.
Furnish and install where shown on the drawings and as detailed herein, ASME 200 psi working pressure, 10 gallon vertical steel bypass feeders for heating hot water piping systems, with associated stand, NPT fittings for filling, draining and systems connections.  Shell to be minimum 10 GA. steel and heads to be minimum 9 GA. steel; cap to be cast iron with Buna-N "square" ring.


B.
Furnish with all piping, valves, etc. as detailed on the drawings.

PRIVATE 
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FIN TUBE RADIATION"

A.
Furnish and install a complete system of baseboard radiation where shown on the drawings.  Size, type, capacity and performance to be as scheduled on the drawings.  Fin tube radiation to be similar and equal in all respects to Sterling Versaline, Trane, Dunham-Bush or equal.


B.
In general, the system shall have full backplate, sloping-top enclosure, ball bearing cradle type element hangers, roller bearing type supply and return pipe hangers, access doors at all valves, end covers, wall sleeves, inside corners and outside corners.  Enclosure shall be continuous between walls or shall be furnished with end covers.


C.
Enclosure shall be of the sloped-type.  Material to be 18 gauge cold rolled steel.  Enclosure shall be reinforced with welded gussets across the louvered area.  Joining of enclosure sections shall be by slip joints to provide rigidity.  Brackets shall be die formed for rigidity, and must be designed to support the full backplate at the top as well as at the front skirt of the enclosure.  Brackets shall incorporate a security lock for fastening the enclosure, and to prevent removal of enclosure without tools.  All enclosures shall be chemically phosphatized before priming with baked-on primer.  Final coat shall be baked-on enamel.  Color to be selected by the Contracting Officer.  All accessories shall be die formed with beaded or flanged edges.  Access doors with hex head camlock operator shall be provided at all valves.  No sheet metal screws, or other fastenings or joining devices shall be visible when enclosure is installed.  Furnish with high temperature open cell polyurethane dirt seal gasket along entire length of upper channel.


D.
Heating elements shall be copper tube/aluminum fin utilizing full-hard aluminum plate fins not less than 0.020" thick, permanently bonded to seamless-drawn copper tube.  Element shall be rated at 240 PSI at temperatures up to 300oF for 0.022" wall, 3/4" copper tube.


E.
Backplate shall be full dimension style, die formed of 20 gauge cold rolled steel.  It shall allow for removal of enclosure without damaging the wall. 


F.
Hangers for heating elements shall be of the ball bearing cradle type, die formed, and provide for lengthwise movement of element during expansion and contraction as well as aligning element to prevent contact with bracket, wall or enclosure.  Hangers shall also provide for vertical adjustment. 


G.
Hangers for supply and return piping within the enclosure shall be of the roller bearing type to allow for noiseless expansion. 

PRIVATE 
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COMBINATION BALANCING AND SHUTOFF VALVEStc  \l 12 ".51
COMBINATION BALANCING AND SHUTOFF VALVES"

A.
Furnish and install circuit balancing valves as shown on plans and in accordance with the manufacturer's installation instructions.


B.
Each valve shall have two 1/4" NPT brass metering ports with Nordel check valves and gasketed caps located on both sides of valve seat.  Two additional 1/4" NPT connections with brass plugs are to be provided on the opposite side of the metering ports for use as drain connections.  Drain connections and metering ports are to be interchangeable to allow for measurement flexibility when valves are installed in tight locations.


C.
Valves are to be of the "Y" pattern, modified, equal percentage globe style and provide three functions:  precise flow measurement; precision flow balancing; positive drip tight shut off.


D.
Valve shall provide multi-turn, 360o adjustment with a micrometer type indicator located on valve handwheel.  Valve handwheel shall have hidden memory feature, which will provide a means for locking the valve position after the system is balanced.


E.
Valve body for valves 1/2" to 2" size shall be bronze with ultra-high strength engineered resin plug.  The plug shall have precision-contoured channels to distribute flow uniformly across valve seat.  Bronze stem and high strength resin handwheel and sleeve.  Valves shall have a minimum of four full 360o handwheel turns.  Connections to be thread or sweat.


F.
Valve body for 2-1/2" to 12" size valves shall be ductile iron with flanged ends.  Valve stem and plug disc shall be bronze.  Handwheel shall be ergonomically designed providing ease of adjustment.  Valve body to be convertible in the field from straight to 90o change of flow.  Field conversion shall not affect valve accuracy.


G.
Valve shall be installed with flow in the direction of the arrow on the valve body and installed at least five pipe diameters downstream from any fitting, and at least ten pipe diameters downstream from any pump.  Two pipe diameters downstream from the valve should be free of any fittings.  When installed, easy and unobstructed access to the valve handwheel and metering ports for adjustment and measurement are to be provided.  Mounting of valve in piping must prevent sediment build-up in metering ports.


H.
Provide all balancing valves with molded removable pre-formed insulation with PVC jacket.


I.
Valve size to match pipe size.

2.32
DUCTLESS SPLIT SYSTEM AIR CONDITIONER

A.
General: 

Furnish and install ductless split system air conditioning system as shown and scheduled on the drawings and as detailed herein. The systems shall consist of a compact wall mounted packaged evaporator section and matching air-cooled outdoor unit.  The units shall be listed by Electrical Testing Laboratories (ETL) and bear the ETL label.  All wiring to be in accordance with the National Electric Code (NEC).  The units shall be rated in accordance with ARI Standard 210 and bear the ARI label.  A full charge of R-22 shall be provided in the condensing unit.  Provide additional refrigerant charge (R-22), per manufacturer's recommendations, to accommodate additional lengths of piping. A dry nitrogen holding charge shall be provided in the evaporator.  System SEER shall meet or exceed 1992 Federal Standards.

B.
Indoor Units:

The indoor units shall be completely factory assembled and wired.  The casing shall have a white finish.  The evaporator fan shall be an assembly of line flow fans direct driven by a single motor.  The fans shall be statically and dynamically balanced and run on permanently lubricated bearings. An adjustable guide vane 

shall be provided with the ability to change the airflow from horizontal to vertical. Return air shall be filtered by means of an easily removable washable filter.  The evaporator coil shall be of nonferrous construction with smooth plate fins bonded to copper tubing.  The tubing shall have inner grooves for high efficiency heat exchange.  All tube joints shall be brazed with phoscopper or silver alloy.  The coil shall be pressure tested at the factory.  A condensate pan with drain shall be provided under the coil.  The unit electrical power shall be as shown and scheduled on the drawings.

C.
Outdoor Units:  

The outdoor units shall be completely factory assembled, piped and wired.  The casing shall be fabricated of galvanized steel, bonderized and finished with baked enamel.  The units shall be furnished with direct drive, propeller type fans arranged for horizontal discharge.  The motors shall have inherent protection, be of the permanently lubricated type, and shall be resiliently mounted for quiet operation.  Each fan shall be provided with a raised guard to prevent contact with moving parts.  The compressor shall be of the high-performance, rotary type with crankcase heater, accumulator and internal thermal overloads.  The compressor shall be mounted so as to avoid the transmission of vibration.  The refrigeration system shall be equipped with high pressure switches and have the capability to operate with a maximum height difference and overall refrigerant tubing length as recommended by the unit manufacturer between the indoor and outdoor sections without the need for line size changes, traps or additional oil.  Refrigerant flow from the condenser to be controlled by means of a capillary tube.  The condenser coils shall be of nonferrous construction with smooth plate fins bonded to copper tubing.  The coil shall be protected with an integral metal guard.  The unit shall be controlled by the microprocessor located in the matching indoor unit.  A built in, low-ambient controller will allow cooling to 0 degrees F outdoor temperature.  The unit’s electrical power shall be as shown and scheduled on the drawings.

D.
Controls:

The control systems shall consist of two (2) microprocessors interconnected by a single non-polar two wire cable as supplied.  Wiring shall run from indoor units to controllers direct.  Control wiring shall contain NO SPLICES.  When running longer lengths or more than one set of remote controller wires together, a double insulated, two wire cable equivalent to that provided, is mandatory or use shielded two wire cable.  One microprocessor shall be factory wired and located within the indoor unit.  It shall have the capability of sensing return air temperature and indoor coil temperature; receive and process commands from the remote controller; provide emergency operation; and control the outdoor unit.  The microprocessor within the remote controller shall provide automatic cooling; display setpoint and room temperature; control a 24 hour on/off timer so that automatic operation can be set on the timer at one-hour intervals from one to twenty-four hours; have self-diagnostic function display; check mode for memory of most recent problem; control operation of the air sweep louvers; and provide on/off system/mode function switching.  Normal operation of the remote controller provides individual system control in which one remote controller and one indoor unit are installed in the same room.  Control voltage between the remote controller and the indoor unit shall be 12 volts DC.  The control voltage between the indoor unit and the outdoor unit shall be 12 volts DC.  12VDC shall be generated from the indoor unit microprocessor board.  The system shall be capable of automatic restart when power is restored after power interruption.  System shall include self-diagnostic display including total hours of compressor run time.

E.
Warranty:

The units shall have a manufacturer's warranty for a period of one (1) year from date of installation.  The compressor shall have a warranty of six (6) years from date of installation.

F.
Options:

1.
Furnish and install optional system program times to provide daily on/off switching and daily setback temperature differentials.  The timer shall have a LCD clock; today set switch, weekly timer switch, degree setback switch and daily timer switch.  The timer shall mount next to the remote control and be connected by plug-in wire harness.

2. Furnish and install the optional refrigerant piping kits.  Kits to include sufficient lengths of preinsulated 3/4" refrigerant gas piping and 1/2" refrigerant liquid piping to connect indoor units to outdoor units.  Piping shall be completely compatible with indoor and outdoor units.  (If optional refrigerant piping kit is not used, refrigerant piping shall be Type L hard drawn ACR tubing, conforming to ASTM B280.  Fittings shall be wrought copper, conforming to ANSI B16.22.  Joints shall be made with silver solder, minimum 45% silver brazing alloy, cadmium free, conforming to ASTM B32.  Insulation to be closed-cell polyolefin foam insulation with a heat transfer coefficient not to exceed 0.24 BTU/hr/ft2/oF per inch of thickness.  Density to be 1.5 lbs./cu.ft.  Insulation to have pre-slit and pre-glued longitudinal seams with Mylar release liner.  Thickness shall be (1) inch.  All pipe insulation installed outdoors shall be weatherproofed with Childers, Manville, Ferro Corp., or approved equal, aluminum metal jacketing.  The aluminum jacket shall be manufactured from T-3000 aluminum, and shall have a factory attached moisture barrier continuously laminated across the full width of the jacketing.  Jacket thickness shall be 0.016 inch.  Installation to be in strict accordance with manufacturer's instructions.)

2.33PRIVATE 

LOUVERS


A.
Furnish and install louvers of the sizes as shown on the Contract Drawings.

B.
The fixed wall louvers shall have heads, sills, jambs and  mullions of one (1) piece structural members of 6063-T52 alloy, 0.125 inch (3.18 mm) thick with integral caulking slot and retaining beads.  Mullions shall be sliding interlock type with double integral internal drains.  Blades shall be a minimum 0.081 inch (2.06 mm) thick.  Blades shall be angled at 30o and spaced approximately 3 1/4” center to center.  Closed cell PVC compression gaskets shall be provided between bottom of mullion or jamb and top of sill to insure leak tight connections.  Structural supports to be designed to carry a wind load of not less than thirty (30) pounds per square foot.  All fasteners to be stainless steel or aluminum. All louvers shall be furnished with an aluminum expanded, flattened 1/2” x .051” bird screen, in a removable frame.  Screening shall be replaceable.PRIVATE 


C.
Manufacturer shall submit AMCA500 test data on a 4 foot x 4 foot unit showing that the louver will not exceed a water penetration rate of .23 OZ./ft2 free area at a velocity of 800 fpm through the face area.  AMCA data shall also show a 4 foot x 4 foot unit to have a minimum of 8.0 square feet free area.  The static pressure drop shall not exceed .04” at an air intake velocity of 600 fpm.


D.
On louvers that call for blank-off panels, the panels shall be a rigid insulation board type minimum of one-half (1/2) inch thick with a sixteen (16) gauge aluminum protective facing on both side.

PRIVATE 
2.34
FREEZE PROTECTION


A.         General – Provide all closed loop heat piping systems with 30% propylene glycol.  Glycol solution shall be 95% (maximum) glycol and 5% corrosion inhibitors.

B.
Glycol shall be added to the system after system has been pressure tested, chemically cleaned, flushed with water and drained.

C.
Provide to the owner a meter supplied by the glycol manufacturer capable of measuring glycol concentration to 1% accuracy.


D.
The HVAC Sub-Contractor shall calculate the volume required.

E.
Report shall be provided by individual test lab indicating percentage of glycol/water mixture.

PRIVATE 
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AUTOMATIC TEMPERATURE CONTROLS"
A.
Acceptable Manufacturers:

1. Johnson Service Co., Milwaukee, Wisconsin

2. Andover Controls

3. Siebe

B. Provide a complete system of Direct Digital Controls (DDC) to perform all interlocking, control, and sequencing functions as called for or required for the heating, ventilating and air conditioning systems. 

C.
Furnish and install a DDC panel/supervisory controller, telephone modem, temperature sensors, thermostats, transformers, relays, wiring, programming, etc. as required.


1.
All control equipment shall be fully proportioning.  All control components shall be the latest, state-of-the-art direct digital control.  Provide all required programming to fulfill the programming sequence listed in the sequence of operations.

D.
Scope

1.
Provide all thermostats, control panels, modem, sensors, wiring, conduit, transformers, relays and other accessory equipment necessary to comply with the intent of the specifications and provide for complete and operable systems as indicated on the drawings and in these Specifications.

2.
The control system as specified shall provide equipment control, scheduling systems monitoring and all out of normal monitoring and alarming for each sensor, relay or switch incorporated in the system as outlined in the equipment specifications of this section.

3.
Alarms, where applicable, and all interlocking wiring required shall be provided.

4.
Review and study all HVAC Drawings, equipment data and entire specification.  Verify the quantities and types of alarms, etc.

5.
Install, wiring and test all control equipment, panels, modem, thermostats, sensors, transformers, relays, etc.  Coordinate final locations with the Contracting Officer.


E.
Submittals



1.
Submit the following for approval:




a.
Control drawings with detailed wiring diagrams, including a bill of material and description of sequence of operation for all systems.




b.
Panel sizes and layouts, and nameplate lists for all panels.




c.
Data sheets for all control system components.

F.
As-Built Drawings


1.
Prepare and submit “as built” drawings showing the actual schematic installed, with equipment data sheets on all components.

G.
Guarantee


1.
The system specified herein and shown on the drawings shall be guaranteed to be free from original defects in both material and workmanship and shall perform to manufacturer specification for a period of one (1) year of normal use and service, excepting damages from other causes.  Systems, which are manufactured ISO-9001 certification, are preferred.  This guarantee shall become effective starting the date the Contract work is accepted as complete by the Contracting Officer and in accordance with General Provisions/Conditions.


2.
Upon completion of the installation, the Contractor shall submit to the Contracting Officer an agreement to provide the necessary programmed maintenance, to keep the various control systems in proper working condition beyond the guarantee period.  Additionally, this contractor shall submit to the Contracting Officer its standard agreement to support the system operation.  This service must include operators support, application support, remote diagnostic support as well as database management support.  This service shall be available 365 days per year, 24 hours a day.  The first year’s service shall be included in the base contract and be considered part of the warranty.


3.
This programmed maintenance agreement shall fully describe the maintenance work to be performed and shall advise as to the cost of this work prior to awarding of Contract.


H.
Instruction and Adjustment



1.
Upon completion of the project, the Contractor shall:




a.
Fine-tune and “debug” all software control loops, routines, programs and sequences of control associated with the control system supplied.




b.
Completely adjust and make ready for use, all thermostats, transmitters, relays, controllers, relays, etc., provided under this Section. This contractor shall furnish copies of complete, detailed, calibrating checkout and commissionary documentation for each controller.  Documentation shall list each procedure and shall be signed by the control specialist performing the service.



c.
Furnish four complete sets of system operation manuals, including standard manufacturers operating manuals, complete as-built installation diagrams, and complete software hardcopy documentation, as well as a magnetic media backup.




d.
Provide an on-site training program for the Contracting Officer’s staff in the operation and use of the control system.  Training shall include one (1) session, as follows:





1)
The session shall include 8 hours of hands-on training. This session shall instruct personnel in the system configuration, component characteristics, control strategy on each controlled system and all requirements for daily operation and use of the system.  This session shall give the Contracting Officer’s representative a working proficiency in the day-to-day operational requirements (i.e., system monitoring, alarm acknowledgment, general system troubleshooting techniques, setpoint and time schedule adjustments, manual override, etc.).





2)
All training shall take place at the site and at times mutually agreed to between the Contractor and the Contracting Officer. The Contractor shall provide to the Contracting Officer’s designated representative, at least three (3) weeks before each session, a course syllabus outline and schedule.  The Contractor shall provide all training material, reference material and training aids, as required, all as part of his Contract cost.




e.
At time of final observation, demonstrate the sequence of operation for each system to the Contracting Officer.  Perform system demonstration as directed by the Contracting Officer.




f.
Provide additional programming time (8 hours) above base contract documents to allow for any commissioning/programming issues which may require programming modifications.  This work shall be done at no additional cost.


I.
Electric Wiring



1.
Provide all electric interlocking wiring, power to actuators and control panels, control wiring and wiring connections required for the installation of the ATC system as hereinafter specified.


2.
All low voltage conductors shall be 22 gauge copper minimum twisted pairs.  Higher gauge conductors or shielding is required, when the use of such conductors is needed to obtain the end-to-end accuracy of the field devices specified in the ATC input and output field device sections of this specifications.


3.
All wiring is required to be installed in EMT conduit.  Where tubing is required to be installed in conduit, EMT conduit shall be used.  Conduit shall be minimum ½-inch galvanized EMT.  Set screw fittings are acceptable for dry interior locations.  Watertight compression fittings shall be used for exterior locations and interior locations subject to moisture.  Provide conduit seal-off fitting where exterior conduits enter the building or between areas of high temperature/moisture differential.


4.
Flexible metallic conduit (maximum three-foot length) shall be used for electrical connections to motors, actuators, controllers, and sensors mounted on vibration producing equipment.  Liquid-tight flexible conduit shall be used in exterior locations and interior location subject to moisture.


5.
Junction boxes shall be provided at all cable splices, equipment terminations, and transitions from EMT to flexible conduit.  Interior dry location J-boxes shall be galvanized pressed steel, nominal four-inch square with blank cover.  Exterior and damp location J-boxes shall be cast alloy FS boxes with threaded hubs and gasketed covers.


6.
Provide non-metallic bushings at all conduit terminations for wiring and tubing.  Provide grommets at all enclosure openings.


J.
Miscellaneous Devices/Equipment


1.
Provide all necessary wiring, relays, sensors, electric switches, transformers, relays, etc., to make a complete and operable system.  Locate these devices at the DDC panel or on equipment served unless specified otherwise.


2.
Stand-alone DDC Panels/Supervisory Controller:




a.
General:  Standalone DDC panels shall be microprocessor based, multi-tasking, multi-user, real-time digital control processors.  Each standalone DDC panel shall consist of modular hardware with plug-in enclosed processors, communication controllers, power supplies, and input/output modules.  A sufficient number of controllers shall be supplied to fully meet the requirements of this specification and the attached point list.




b.
Memory:  Each DDC panel shall have sufficient memory to support its own operating system and databases including:

· Control processes

· Energy Management Applications

· Alarm Management

· Historical/Trend Data for all points

· Maintenance Support Applications

· Custom Processes

· Operator I/O

· Dial-Up Communications



c.
Point types:  Each DDC Panel shall support the following types of point inputs and outputs:




-
Digital Inputs for status/alarm contacts

· Digital Outputs for on/off equipment control

· Analog Inputs for temperature, pressure, humidity, flow, and position measurements

· Analog Outputs for valve and damper position control and capacity control of primary equipment

· Pulse Inputs for pulsed contact monitoring

d.
Expandability:  The system shall be modular in nature, and shall permit easy expansion through the addition of software applications, workstation hardware, field controllers, sensors, and actuators.

e.
Serial Communication Ports:  Standalone DDC panels shall provide at least one RS-232C serial data communication ports for simultaneous operation of operator I/O devices such as industry standard printers, laptop workstations, PC workstations, modem, and panel mounted or portable DDC panel Operator’s Terminals.  Standalone DDC panels shall allow temporary use of portable devices without interrupting the normal operation of permanently connected modems, printers, or network terminals.

f.
Integrated On-Line Diagnostics:  Each DDC panel shall continuously perform self-diagnostics, communication diagnosis and diagnosis of subsidiary equipment.  The DDC panel shall provide both local and remote annunciation of any detected component failures, or repeated failure to establish communication. Indication of the diagnostic results shall be provided at each DDC panel, and shall not require the connection of an operator I/O device.

g.
Surge and Transient Protection:  Isolation shall be provided at all network terminations, as well as all field point terminations to suppress induced voltage transients consistent with IEEE Standard 587-1980.

h.
Powerfail Restart:  In the event of the loss of normal power, there shall be an orderly shutdown of all standalone DDC panels to prevent the loss of database or operating system software.  Non-Volatile memory shall be incorporated for all critical controller configuration data, and battery back-up shall be provided to support the real-time clock and all volatile memory for a minimum of 72 hours.



Upon restoration of normal power, the DDC panel shall automatically resume full operation without manual intervention.



Should DDC panel memory be lost for any reason, the panel will automatically receive a download via the phone lines, or connected computer.  In addition, the use shall have the capability of reloading the DDC panel via the local RS-232C port, or via telephone line dial-in.


3.
Modem




a.
Modem Characteristics:  Dial-up communications shall make use of Hayes compatible 56,600 baud modem or approved equal and voice grade telephone lines.  Provide one modem for use with the DDC panel located in the boiler room.  Connect modem to telephone service as directed by the Contracting Officer.  Provide all required wiring and hardware.



4.
Thermostats/Temperature Sensors




a.
The split air conditioning system and hot water heating system shall be provided with non-programmable thermostats as indicated on the drawings and as specified herein. The DDC panel shall provide programmability and scheduling.




b.
Thermostats shall have liquid crystal display and a keypad for easy menu use.  The keypad shall allow the user to easily adjust heating or cooling setpoints, view room or outside air temperature, select continuous fan operation and mode of operation.




c.
Thermostats shall have adjustable temperature range (60( F. to 100( F).  Thermostats shall have light-emitting diode (LED) indicators/alarms, which shall include system activity (problems, fan proof or filter change).




d.
Thermostats shall have dip switch selectors.  Switch selectors shall include 2 or 4 minute on time, keyboard lock, staged heating, led operation and a plenum switch to delay fan operation.




e.
In the event of a power failure, the thermostat shall retain all setpoints.  If the thermostat is in the night mode upon power loss, the unit will revert to day mode upon power return.



f.
Thermostats shall have the option to be used with remote indoor temperature sensors, which may be used for temperature averaging.



g.
When the thermostat is in the night mode, pushing the day mode shall cause the equipment to operate in the day mode.



h.
Thermostats shall have terminals for external clock/timers when occupied mode information is not obtained from the DDC panel/control network.



i.
Thermostats shall be able to be remotely read and adjusted from an operation workstation/control network.



j.
Thermostats shall use fuzzy logic algorithms to monitor the changes in room temperature and run equipment.  The algorithms shall also provide control of staged heating and cooling to minimize cycling of equipment.



k.
The new thermostats shall be installed in plastic lockable boxes.  The thermostat settings shall be concealed.  Lockable boxes shall have slotted holes for air circulation across thermostats.  Provide Contracting Officer with two sets of keys.  Locked boxes shall be keyed alike.


5.
Duct Temperature Sensors



a.
Temperature sensors shall be RTD’s or thermistors.  Sensor Time Constant” shall not exceed 5 seconds for a 60% response to a step change in temperature.  Sensor repeatability shall be 0.1 degrees F. or better.





1)
Duct sensors shall be of the averaging type.  Element length shall be adequate for sensing the average cross-sectional temperature over the full duct cross-section.



6.
Smoke Detectors:



a.
Furnish a complete smoke detection and annunciation system for air conditioning units 2000 cfm and greater.  System shall be installed to interlock and automatically stop the unit when in-duct smoke detector is activated.



b.
All hardwired interlocking for shutdown of fan shall be the Contractor.



c.
Smoke detectors shall operate on the light-scattering, photodiode principle.  To minimize nuisance alarms, detectors shall have an insect screen and be designed to ignore invisible airborne particles or smoke densities that are below the factory set alarm point.  No radioactive materials shall be used.



Mount duct smoke detector in a housing, which will work in conjunction with air sampling tubes to detect products of combustion in ducts of air handling systems.  Detector shall operate at velocities between 300 and 4,000 feet per minute.  Housing shall be listed in accordance with UL268A and be compatible with low-voltage power as supplied from fire alarm control panel.  Housing to include a power-on light, an alarm light, and a test/reset switch for the detector.  Detector’s sampling tubes shall span a minimum of ¾ of the width of the duct in which it is installed.  Detector shall have two SPDT alarm contacts, and be rated for five amperes at 120V ac and 28V dc, resistive load.  The duct smoke detector shall be provided with a remote alarm annunciator and test station capable of reset and detector alarm test functions.  Coordinate final location of remote alarm test functions.  Coordinate final location of remote alarm annunciator and test station with Contracting Officer.


7.
Miscellaneous Control Panels



a.
Details of each panel shall be submitted for review prior to fabrication.  Locations of each panel shall be convenient for adjustment and service.  Provide engraved nameplate beneath each panel mounted control device clearly describing the function of said device and range of operation. All manual switches shall be flush mounted on the hinged door.



b.
All electrical devices within the panels shall be factory prewired to a numbered terminal strip.  All wiring within the panel shall be in accordance with NEMA and UL Standards and shall meet all Local Codes.

K.
Sequence of Operation



1.
Split System Air Conditioning Units:



The air conditioning unit shall be controlled by a wall mounted thermostat.  Supply fan shall start and stop in accordance with the schedule programmed into the DDC panel/supervisory controller.

In the occupied mode, the unit shall run continuously.  Upon a call for cooling from the space temperature sensor, the solenoid valve on the refrigerant piping shall open and the air cooled condensing unit shall be energized.  Mechanical refrigeration shall modulate to maintain a discharge air temperature reset by the space temperature sensor.  The room temperature shall be 75( (adjustable).  When the space temperature setpoint is satisfied, the solenoid valve shall close and the DX cooling system compressor shall continue to operate until the low pressure cut out shuts the compressor down.


In the unoccupied mode, the cooling shall be locked out.


The air conditioning unit shall be locked out during the heating season.


Heating Control

The hot water heating circulation pumps run continuously when the outdoor air temperature is below 60 degrees F (adjustable).


Perimeter fintube radiation shall controlled by space thermostats.
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A.
Install all items specified under PART 2 ‑ PRODUCTS, according to the manufacturer's requirements, shop drawings, the details as shown on the Drawings and as specified in this section.


B.
Install all work so that parts requiring inspection, replacements, maintenance and repair shall be readily accessible.  Minor deviations from the Drawings may be made to accomplish this, but any substantial change shall not be made without prior written approval from the Owner.


C.
Equipment bases mounted on concrete slabs and pads, or mounted on stands, gratings, platforms, or other, shall not be set in any manner, except on the finished and permanent support.


D.
Support of equipment on studs or other means, and the placing or building of the supporting slab, pad, pier, stand, grating, or other "to the equipment", is prohibited.


E.
Concrete supporting structures shall have been constructed and cured a minimum of 14 days before equipment is mounted.


F.
All welding done under this section shall be performed by experienced welders in a neat and workmanlike manner.  All welding done on piping, pressure vessels and structural steel under this Section shall be performed only by persons who are currently qualified in accordance with ANSI Code B31.1 for Pressure Piping and certified by the AWS, ASME or an approved independent testing laboratory, and each such welder shall present certificate attesting his/her qualifications to the Contracting Officer's representative whenever requested to do so on the job.


G.
All pipe welding shall be oxyacetylene or electric arc.  High test welding rods suitable for the material to be welded shall be used throughout.  All special fittings shall be carefully laid out and joints shall accurately match intersections.  Care shall be exercised to prevent the occurrence of protruded weld metal into the pipe.  All welds shall be of sound metal free from laps, cold shots, gas pockets, oxide inclusions and similar defects.


H.
All necessary precautions shall be taken to prevent fire or damage occurring as the result of welding operations.


I.
Care shall be taken when working on the roof.  Protect the roof from damage.
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A.
General



1.
All equipment, piping, and ductwork provided under this Section of the Specifications shall be marked for ease of identification.



2.
Marking shall be done using self‑adhering labels applied to clean, smooth surfaces.  All lettering shall have sharply contrasting background for ease of identification.  Colors shall be in accordance with ANSI A13.1 Standards.  Samples of stickers together with color schedules shall be submitted for approval.


B.
Equipment



1.
Equipment marking shall be prominently located on the normally visible side of the equipment.



2.
Equipment identification designations shall be taken from equipment schedules as indicated on the Drawings.


C.
Ductwork



1.
Ductwork marking shall be prominently mounted on all ductwork exposed to view. Marking spacing shall be every 20 feet and at all changes in direction.



2.
Ductwork markers shall indicate the direction of airflow with ductwork designation to designate to which it is connected.


D.
Pipe Identification



1.
Provide color coded pipe identification markers on all piping in the building installed under this Section.  Pipe markers shall be heavy plastic faced cloth labels with heat resistant backing, "Set Mark" by Seton Nameplate Corporation, Zipper Tubing Co., or equal by the W. H. Brady Company or approved equal.



2.
Provide an arrow marker with each pipe content marker to indicate the direction of flow.



3.
Piping mains shall be labeled at 20 foot intervals and on entrance and exit from the Mechanical Room, adjacent to each valve and at both sides of wall penetrations.  This work shall be done after finish painting has been completed.



4.
The following color coding shall be used with names in black letters on backgrounds indicated:

PRIVATE 
SCHEDULE OF PIPING IDENTIFICATION

Service
Legend
Background color

Condensate drains
Condensate
Yellow

Make up water
Make up water
Green

Refrigerant suction piping
Refrigerant suction
Yellow

Refrigerant liquid piping
Refrigerant liquid
Yellow

Refrigerant hot gas bypass piping
Refrigerant hot gas
Yellow

Hot water supply piping
Hot water supply
Yellow

Hot water return piping
Hot water return
Yellow



5.
In general, a 2" high legend shall be used for pipe lines 4" diameter and larger, and a 3/4" high legend shall be used for pipe lines 3" diameter and smaller.



6.
All markers shall be OSHA approved.


E.
Valve tags



1.
All valves on pipes of every description shall have neat circular black and white laminated fibre‑engraved white showing through tags of at least 1½" in diameter, attached with a brass hook to each valve stem.  Stamp on these valves tags in letters, as large as practical, the number of the valve and the service such as indicated on the "Valve List".  The numbers on each service shall be consecutive.  All valves on tanks and pumps shall be numbered by 3" black and white laminated fibre‑engraved white showing through discs with white numbers 2" secured to stem of valves by means of brass hooks or small solid link brass chain.



2.
The valve numbers shall correspond with numbers indicated for valves and controls on two printed valve lists prepared by the HVAC Subcontractor.  These printed lists shall state the numbers and locations of each valve and control and the section, fixture or equipment which it controls, and other necessary information, such as requiring the opening or closing of another valve when one valve is to be opened or closed.



3.
The valve lists shall be prepared in a form to meet the approval of the Contracting Officer and shall be mounted framed under glass at the direction of the Owner.
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A.
Provide pipe and fittings as indicated on Drawings for cold water makeup, oil, drain, hot high temperature, steam, condensate and refrigerant piping.


B.
Install all piping to true alignment parallel or perpendicular to adjacent building walls, floors and ceilings, and with uniform grades and spacing.


C.
Carefully locate all piping and equipment with respect to ducts, conduits, slabs, beams, lighting fixtures, and columns, so as to provide maximum access to all mechanical and electrical equipment in the building.   Coordinate and cooperate with other trades in locating the piping and equipment in the best interests of the Owner.  The Drawings and Specifications covering other work to be done in the building shall be carefully studied and arrangements made to avoid conflict.


D.
Follow the drawings where they are definite and provided such procedure causes no objectionable conditions or does not conflict with other trades, laws, regulations, or the requirements of equipment manufacturers.  The Drawings are intended to show the sizes of piping connections.  If certain sizes are omitted or unclear, obtain additional information before proceeding.


E.
Rough in for all equipment requiring connections to the mechanical work.  Obtain all necessary data on exact locations sized, connections, fittings, and arrangements in exact routings as may be required for proper installation.


F.
Reducing fittings shall be used wherever practical, the use of bushings shall be avoided.


G.
Unions or flanges shall be provided for piping connections to all equipment, coils, pumps, automatic valves, and specialties in pipe lines and at all points necessary to provide reasonable access to the piping systems.  Unions shall not be located so that they are inaccessible after completion of the work.


H.
Ends of all pipes shall be reamed clean and all pipes shall be straightened before erection.  All pipes shall be clean inside before erection, and measures shall be taken to preserve this cleanliness after erection.


I.
Make all necessary provisions for expansion and contraction in piping so that undue stress, strain, breakage, or noise will be avoided.


J.
Pipe guides and expansion provisions shall be in accordance with EJMA Standards.


K.
Piping work shall include installing all wells and tappings for automatic temperature controls and installing control valves under the ATC Sub‑Subcontractor supervision.


L.
Keep plugged or capped all openings in pipes or fittings.


M.
All steel piping larger than 2" shall have welded joints made by experienced pipe welders.  The joints shall all be well filled with metal without interior projections. After welds are made, thoroughly clean inside and leave a smooth bore.


N.
All other steel piping connections shall be made with screwed fittings.


O.
In making welds, properly bevel the pipe ends and perfectly align adjacent pieces of work.


P.
Provide offsets as shown or required to place pipes or risers in proper positions or to avoid other work.  Make such offsets neatly and properly locate them to the satisfaction of the Contracting Officer.


Q.
All of the piping shall be erected so as to provide for the easy flow of water and a noiseless circulation.  Wherever pipes are cut, three wheel cutters shall be used and the pipes shall be carefully reamed out.


R.
Condensate drain piping shall pitch down with flow not less than 1" in 20 feet.  Hot water piping shall pitch up with flow not less than 1" in 40 feet.


S.
No crosses or bull head tees shall be used in any part of the work.


T.
Provide dielectric unions or flanges at every location where dissimilar piping materials are required to be connected.


U.
Provide manual vent valves at all system high points and 3/4" hose end drain valves with cap and chain at all system low points.


V.
Sleeves shall be provided for all piping passing through walls, slabs, partitions, or other building construction, and shall be two pipe sizes larger than the pipes passing through them (larger, if required to provide for expansion or insulation).  Unless otherwise specified, all sleeves shall be Schedule 40 steel pipe.  The space between sleeves and piping shall be kept free from concrete, plaster, and other construction debris.


W.
All exposed sleeves shall extend 2" above finished floors in concealed or unfinished areas.  All floor sleeves shall be water tight.


X.
All sleeves through the interior walls shall be set flush with finished walls.


Y.
Provide chrome plated escutcheon plates where pipes pass through finished exposed walls, floors and ceilings.  Plates shall be secured by set screws.
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A.
Supply all materials, labor and power required for testing.  He shall make preliminary tests and prove work satisfactory.  Repair defects disclosed by tests or, if required by the Contracting Officer, replace defective work with new work without additional cost to the Owner.  Pipe insulation shall be installed only after satisfactory completion of the pressure test.


B.
Water Piping Tests



1.
All water piping shall be hydrostatically tested at 150 psig at the highest point.  Tests shall be for a four hour duration, during which time piping shall show no leaks and during which time no sealing of leaks will be permitted.  Any equipment not capable of withstanding test pressures shall be suitably isolated from the test pressure.



2.
Necessary chemicals shall be introduced with the water during pressure test to prevent any corrosion potential as a result of raw water contact with the internal pipe surface.  Coordinate with the Water Treatment Sub‑subcontractor for the proper chemicals to be used.

C.
Water Piping Cleaning and Flushing



1.
Exercise every precaution to avoid introducing foreign matter such as welding beads and slag or dirt into the piping system.  All completed welds shall be hammered to loosen debris.  All piping, valves and fittings shall be internally cleaned of oil, grease or dirt, prior to assembly into system by use of wire brush and swab.



2.
All cleaning and flushing work shall be coordinated with and supervised by the Water Treatment Sub‑subcontractor for chemicals and procedures to be followed.  See the Water Treatment Section of these Specifications.



3.
Following the successful testing of the piping systems, they shall be cleaned under the supervision of the Water Treatment Sub‑subcontractor.



4.
Before submitting piping systems for acceptance, all strainers shall be inspected and thoroughly cleaned.



5.
Cleaning shall be started only after all piping has been hydrostatically tested and all systems have been completely connected up.



6.
Operate pumps and circulate water throughout system for period of three 8 hour days.  At the end of each day of circulation, remove and clean all strainer baskets and blow off all low points.
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A.
Provide where shown on Drawings and elsewhere as necessary for the proper operation, isolation and balancing of all systems and equipment.
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A.
Provide a full size strainer on the inlet side of each automatic control valve, pump and elsewhere as shown on the Drawings.  Suction diffusers may be substituted for pump suction strainers.


B.
Each strainer shall be provided with a blow down valve located 6‑12" below the strainer.
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A.
Pressure Gauges



1.
Provide at the following locations:

  


a.
At the discharge connection of each pump as well as the inlet and outlet of each pump suction diffuser.

  


b.
At inlet and outlet of each air handling unit hot water heating coil .

  


c.
In addition to the above, as indicated on diagrams.



2.
All gages shall be provided with "T" handle gage cocks.  Snubbers shall be provided on all pressure gauge connections.



3.
Gauges on piping in the Mechanical Room shall be so placed as to be easily read from the floor without parallax.


B.
Thermometers and Wells



1.
Provide, where shown on the Drawings and where specified herein.  Thermometers located over 7 feet above floor shall be remote bulb type.



2.
All thermometer wells shall be installed in such a manner that a minimum of restrictions will be caused to the flow in the pipes and so the thermometers can be easily read from the floor.



3.
Thermometer wells shall be installed at:

  


a.
Inlet and outlet of each unit heater, cabinet unit heater fan coil units, and unit ventilators.



4.
Thermometers (and wells) shall be permanently installed at:

  


a.
Water inlet and outlet of each hot water heating coil.

  


b.
Elsewhere as indicated in Piping Details on Drawings.
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A.
All of the sheet metal work shall be done by contractors regularly engaged in this type of work.


B.
Neatly erect all sheet metal work as shown on plans or as may be required to carry out the intent of these plans and specifications.


C.
All necessary allowances and provisions shall be made for beams, posts, pipes, iron work or other obstructions in the construction of the building or the work of other trades whether or not the same is shown on the Drawings.


D.
All ducts shall be rigid and shall be strongly and carefully supported with suitable braces or angles to keep them true to shape and to prevent buckling.


E.
All joints shall be sealed air tight and all interior surfaces shall be made smooth.


F.
All necessary stops, sleeves, and filling in pieces shall be provided wherever required by the work.


G.
Protect all work under this section from injury during the progress of erection and until final acceptance.


H.
All ductwork shall be securely and permanently hung in a rigid manner from inserts installed in the building construction.


I.
Provide guards over all motor, fan and unit V‑belt drives.  Guards shall be constructed of wire mesh screens.


J.
All ducts shall be thoroughly cleaned so that when the system is placed in operation, dirt and dust will not be discharged from the openings.  Provide all temporary connections required for blowing out system, cheesecloth for all openings and all other equipment or work required to properly cleanse the system.


K.
Pipes containing water and electrical conduits shall not pass through any ducts without written approval of the Contracting Officer.  Where obstructions cannot be moved, the ducts shall be increased at that point to maintain a constant cross sectional area, and streamline enclosure for pipe shall be provided.  All vertical ducts shall be supported at each floor by heavy aluminum angles or channels resting on framing around the perimeter of the shafts.


L.
Install all automatic control dampers and smoke dampers furnished by the ATC Subcontractor.


M.
Provide volume dampers where required by the Balancing Subcontractor.


N.
Clean all ducts before putting into service.
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A.
General



1.
Balancing and adjusting of the air and water systems shall be performed only by a qualified firm approved by the Contracting Officer and which specializes in air and water balancing and can show a specific record of having balanced other systems of similar size and complexity and which has been in business for at least five years. 



2.
All air and water systems shall be balanced as specified hereinafter.



3.
Before the systems are tested and balanced, ducts and equipment shall be thoroughly cleaned so that no dirt, duct, or other foreign matter will be deposited in or carried through the systems.  For this purpose, cheesecloth shall be placed over each opening for entraining such particles during the cleaning operation.



4.
Air handling units shall not be operated without filters in place.  All filters shall be replaced after air handling systems have been cleaned and ready for system balancing.



5.
The HVAC Subcontractor as a part of his contract shall provide all materials, labor and service of all subcontractors for fulfillment of air and water balancing of all systems.  The Balancing  Sub‑subcontractor shall inform the HVAC Subcontractor of all requirements ahead of time.



6.
Provide additional sheaves and belts required to reach design CFM levels.



7.
The systems shall be balanced upon the completion of each phase.  Upon completion of the next phase, the systems must be rebalanced.  Upon completion of the final phase, the entire system installed must be balanced to provide the flows indicated on the drawings.  The method of rebalancing and rechecking shall meet the approval of the Contracting Officer.



8.
The procedures used for air, water and temperature balancing shall be in conformance with the "Procedural Standards for Testing, Adjusting, Balancing of Environmental System", fifth edition published by the National Environmental Balancing Bureau or the "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems", fifth edition published by the Associated Air Balance Council.




A copy of the standards must be maintained on site by the Balancing Subcontractor at all times.  The test report forms shall comply with the formats listed in these standards.



9.
Submit qualifications of firm and individuals, forms, certifications, specific records of similar systems, years in business and listing of equipment to be used on the project for approval by the Contracting Officer. 


B.
Air Systems



1.
Systems shall be adjusted and balanced so that air quantities at outlets are as directed and so that the distribution from supply outlets is free from drafts, and uniform over the face of each outlet.



2.
Adjustments shall be made to volume dampers close to air outlets to produce the least pressure drop consistent with volume requirements.  Primary balancing shall be obtained by adjustment of the dampers at branch duct takeoffs.  Adjustable fan drives shall be used for making final adjustments of total air quantities.



3.
After completion of balancing and adjusting, settings of dampers, splitters and volume adjusting devices shall be permanently marked so that they can be restored if disturbed at any time.



4.
Direct reading velocity meters may be used for comparative adjustment of individual outlets, but air quantities in ducts have velocity of 1000 FPM or greater, shall be measured by means of Pitot tubes and inclined gauge manometers.  Instrument test opening enclosures as specified shall be provided as required.



5.
Adjustment of the temperature controls shall be coordinated by the person in charge of the balancing and adjusting and shall be performed coincidental therewith.  In conjunction with the Automatic Temperature Control Sub‑subcontractor simulate a complete cycle of operation for each system.



6.
After completion of the testing, balancing and adjusting of the air systems, six copies of a report showing the following information shall be submitted to the Contracting Officer for review and approval.  The report shall be arranged as follows:

  


a.
Location of each air outlet or inlet keyed to a set of 1/2 size drawings.

  


b.
Dimensions or size of each outlet or inlet.

  


c.
Type: diffuser, grille, register, supply, return exhaust, and "Ak" value for each.

  


d.
CFM of air as indicated on drawings for each outlet and inlet.




e.
CFM of air as measured, after each complete system has been balanced and adjusted, for each outlet, inlet, and fan powered terminal unit.

  


f.
CFM of air as measured, after each complete system has been balanced and adjusted, for each main branch or zone duct at each supply fan.

  


g.
After each complete system has been balanced and adjusted, the total cfm at fan discharge, the total return air to the apparatus, the total outside air to the apparatus, static pressure at fan outlet, total static pressure for apparatus, fan speed, motor amperage for each phase and voltage shall be established.



7.
The Sheet Metal Sub‑subcontractor shall provide duct test openings as directed by the Balancing Sub‑subcontractor (see paragraph DUCTWORK ACCESSORIES).


C.
Water Systems



1.
Water circulating systems shall be adjusted and balanced so that water quantities circulated through all coils, pumps, equipment, etc., will be as specified.


2.
Where no meters are provided, the adjustment of individual coil circuits shall be based on return water temperature, provided air balancing and adjusting has been satisfactorily completed first.  Temperature control valves shall be wide open during the balancing.  Adjustment of water flows through coils shall be based on manufacturer's pressure drop data.  Balancing cocks and valves shall be set.  If this results, in excessive total flow, this shall be corrected by partial closing of pump discharge valves during further adjusting and balancing.  The settings of cocks, valves, etc., shall be permanently marked so that they can be restored if disturbed at any time.



3.
After completion of the balancing and adjusting of the water systems, six copies of a report showing the following information shall be submitted for review and approval.  The following shall be established:

  


a.
Temperatures and water flow at the pumps and each coil after each complete system has been balanced and adjusted.

  


b.
Pressure drops, manufacturer's ratings, and water flow at each coil after each complete system has been balanced and adjusted.

  


c.
Suction and discharge pressures at each pump and total water flow at each coil after each complete system has been balanced and adjusted.

  


d.
Motor amperage for each phase and voltage at each pump.


D.
The Balancing Sub‑subcontractor shall provide all instruments and accessories required to perform the tests.
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A.
In addition to supports and hangers as mentioned in MISCELLANEOUS IRON AND STEEL, provide all bases and supports not part of the building structure, of required size, type, and strength, as approved by the Contracting Officer, for all equipment and materials furnished by him.  All equipment, bases and supports shall be adequately anchored to the building structure to prevent shifting of position under operating conditions.


B.
All concrete foundations and all concrete supports will be provided by the General Contractor.  The HVAC Subcontractor shall furnish shop drawings and templates for all concrete foundations and supports for setting all required hanger and foundation bolts and other appurtenances necessary for the proper installation of his equipment.  All concrete work shall be shown in detail on the shop drawings prepared by the HVAC Subcontractor, and be submitted to the Contracting Officer, showing the complete details of all foundations, including the necessary concrete and steel work and vibration isolation devices.

C. All floor-mounted equipment shall be erected on concrete pads over the complete floor area of the equipment, unless specified to the contrary herein.
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A.
Pipes passing through slabs shall have the sleeve extended ¼" above floors of finished spaces and 2" above floors of mechanical equipment rooms.  Except as specified below, the space between the pipe and sleeve shall be caulked with lead wool.  The top shall be sealed with lead and the bottom shall be sealed with monolastic caulking compound.


B.
Ducts through slabs shall have the sleeve extended ¼" above floors of finished spaces and 2" above floors of mechanical equipment rooms.  Except as specified below, the space between the pipe and sleeve shall be caulked with lead wool.  The top shall be sealed with lead and the bottom shall be sealed with monolastic caulking compound.
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A.
Pipes and ducts passing through fire rated walls, floors, partitions and plenum barrier partitions shall have the space between the pipe or duct and the sleeve caulked with fire rated caulking (3M, Thunderline, Prefco or approved equal), to a depth as required to maintain the fire rating of the wall, floor or partition.


B.
Refer to Section 07841, Through-Penetration Firestop Systems.
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A.
Provide steel supports and hangers as shown on the drawings or required to support fans, tanks, air handling units, pipe, ductwork, and other equipment or materials.


B.
All work shall be cut, assembled, welded and finished by skilled mechanics.  Welds shall be ground smooth.  Stands, brackets, and framework shall be properly sized and firmly constructed.


C.
Measurements shall be taken on the job and worked out to suit adjoining and connecting work.  All work shall be by experienced metal working mechanics.   Members shall be straight and true and accurately fitted.  Scale, rust, and burrs shall be removed.  Welded joints shall be ground smooth where exposed.  Drilling, cutting and fitting shall be done as required to properly install the work and accommodate the work of other trades as directed by them.


D.
Members shall be generally welded, except that bolting may be used for field assembly where welding would be impractical.  Welders shall be skilled.


E.
All shop fabricated iron and steel work shall be cleaned and dried and given a shop coat of paint on all surfaces and in all openings and crevices.


F.
Submit details of all equipment supports and attachments for approval.
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A.
At the completion of performance tests and following approval of test result, recheck all equipment to see that each item is adequately lubricated and functioning correctly.
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A.
The equipment and piping installed under this section shall be blown out under pressure and cleaned of foreign matter, through temporary connections where necessary, before the system is placed in service.  Precautions shall be used to prevent foreign matter from getting into equipment, piping, and ductwork during construction.


B.
All pipe line strainers shall be cleaned immediately before being turned over to the Owner for acceptance.
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A.
During the progress of the work, clean up and remove all oil, grease, and other debris caused by the work performed under this Section.

D. At the conclusion of the project, clean and repair all areas and finishes as installed or affected by this installation of work under this Section.
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A.
General



1.
All insulation shall be installed in strict accordance with the manufacturer's recommendations and shall be applied by a qualified insulation contractor.



2.
Covering shall not be applied on any piping or ductwork until the apparatus, piping or ductwork are thoroughly cleaned and dry, and all dirt, loose scale and construction debris are removed.  The ductwork must be sealed and inspected by the Construction Manager before insulation is applied.



3.
The use of scrap insulation is not permitted.  Repair or replace any work damaged or deformed.



4.
Adequate operating clearances shall be provided at control mechanisms.


B.
Piping



1.
Pipe insulation shall be installed with jackets drawn tight and firmly sealed to assure a positive vapor seal.  End joints shall be covered with 4" wide butt strips of material identical to jackets, and they shall be drawn tight and securely sealed.  The use of flare type staples, bands, etc., to secure insulation where jacket is installed will be accepted.  Install PVC jacketing where specified.


C.
Fittings, Valves and Equipment



1.
Insulate all valve bodies and flanges with sections of insulation, equal in thickness to that of the adjacent pipe insulation, cut, fitted and arranged neatly, and firmly wired in place.  Fill all cracks, voids and coat outer surface with insulating cement.  Install jacket.



2.
PVC jacketed insulation on fittings and valve bodies shall be same thickness as adjacent covering and finished neatly to match the adjacent pipe insulation.



3.
Insulate valve bonnets up to valve side of bonnet flange or union to permit bonnet removal without disturbing insulation.



4.
Insulation at hangers, anchors and supports shall be neatly cut and fitted.  Fill and thoroughly pack space between pipe covering protection saddle and piping with insulation.  Terminate jacket clear of saddle bearing area.


D.
All insulation ends shall be covered with jackets drawn tight and firmly sealed or painted with sealant.


E.
Duct Work



1.
Interior




a.
Before applying duct wrap, sheet metal ducts shall be clean, dry, and tightly sealed at all joints and seams.




b.
Duct wrap insulation shall be cut to "stretch-out" dimensions as provided in manufacturer's instructions, and a 2" piece of insulation removed from the facing at the end of the piece of insulation to form an overlapping staple and tape flap.




c.
Install duct wrap insulation with facing outside so that tape flap overlaps insulation and facing at other end of piece of duct wrap.  Insulation shall be tightly butted.  Install so insulation is not excessively compressed at duct corners.  Seams shall be stapled approximately 6" on center with outward clinching staples.  Seal with pressure-sensitive FRK backing stock tape.  




d.
Where rectangular ducts are 24" in width or greater, duct wrap insulation shall be additionally secured to the bottom of the duct with mechanical fasteners such as pins and speed clip washers, spaced on 18" centers (maximum) to prevent sagging of insulation.




e.
Adjacent sections of duct wrap insulation shall be tightly butted with the 2" tape flap overlapping.




f.
Seal all tears, punctures, and other penetrations of the duct wrap insulation facing with tape or mastic to provide a vapor tight system.


F.
All of the insulation work shall be done by contractors regularly engaged in this type of work, in a neat and workmanlike manner and in accordance with the manufacturer's recommended procedures.
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SECTION 16000 - ELECTRICAL

PART 1 - GENERAL

1.01
GENERAL PROVISIONS

A.
The GENERAL REQUIREMENTS, DIVISION 1, and BIDDING AND CONTRACT REQUIREMENTS, DIVISION 0, are hereby made a part of this Specification Section.

B.
Examine all Drawings and all Sections of the Specifications and requirements and provisions affecting the work of this Section.

1.02
SCOPE OF WORK

A.
The work under this Section shall include the furnishing of all materials, labor, equipment and supplies and the performance of all operations to provide complete working systems, in general, to include the following items:

1. Identification

2. Raceways and Conduit

3. Wire and Cable (600V)

4. Wiring Devices and Plates

5. Outlet Boxes

6. Junction Boxes, Pull Boxes and Cable Troughs

7. Motor Starters

8. Safety Disconnect Switches

9. Panelboards

10. Fuses

11. Lamps and Light Fixtures

12. J-Hooks

13. Underground Ductbank

14. Motor Starters

15. Battery Powered Emergency Lighting Ballasts

16. Fire Alarm System

17. Short Circuit Protection and Coordination Study

18. Telephone/Data System

19. Public Address System

20. Lighting Contactors, Relays and Time Switches

21. Dimming Switches

22. Sleeving

23. Fire Seal and Fireproof Sealant

24. Supervision and Approval

25. Electrical Connections to HVAC and Plumbing Equipment

26. Testing

27. Operating and maintenance instructions and manuals

28. Coordination drawings and shop drawings

B.
Work of this Section is generally shown on the Electrical Drawings.

1.03
RELATED WORK

Principal classes of Work related to the Work of this Section is listed below, and is specified to be performed under the indicated Sections of these Specifications.  Refer to the indicated Sections for description of the extent and nature of the indicated Work, and for coordination with related trades.  This listing may not include all related Work items.  It is the responsibility of the Contractor to coordinate the Work of this Section with that of all other trades.

A.
DIVISION 1 
-
General Conditions

B.
DIVISION 2
-
Site Work

C.
DIVISION 3
-
Concrete

D.
DIVISION 8
-
Doors and Windows

E
DIVISION 11
-
Equipment

F.
DIVISION 12
-
Furnishings

G.
DIVISION 15
-
Mechanical



1.
Section 15300 - FIRE PROTECTION



2.
Section 15400 - PLUMBING



3.
Section 15500 - HEATING, VENTILATING AND AIR CONDITIONING

4. Section 15900 - HVAC Control Systems (may be included in 15500)

1.04
PRODUCTS FURNISHED, BUT NOT INSTALLED UNDER THIS SECTION

A.
Furnish the following items for installation under other sections, and provide wiring and connections as required:

1.
Duct heat and smoke detectors for installation under Section 15500.  Lengths of sampling tubes shall be coordinated with Sheetmetal Contractor.  Control wiring for fan shutdown shall be provided under Section 15500.

2.
Anchor bolts for poured-in-place light standard bases (furnish templates for placement) for installation under Division 3.

3.
Furnish pipe sleeves for placement into formwork by the General Contractor.

4.
Furnish access panels and doors for installation by the General Contractor.

a.
Furnish access panels for installation in walls, ceiling and floors at locations to permit access for adjustment, removal, replacement and servicing of all concealed equipment, valves and materials installed under this Section of the specifications.

b.
Access panels will be installed under the Section of the related trades of the finished surfaces in which they are located.

c.
Access panels shall be located in closets, storage rooms and/or other non-public areas if possible, positioned so that the equipment can be easily reached, and the size shall be sufficient for this purpose
(min. 16" x 16").  When access panels are required in corridors, lobby or other habitable areas, they will be located as directed by the Air National Guard’s Representative.

d.
Access panels shall be prime painted, keyed alike and provided with cylinder lock and two keys for each panel.  Units shall be manufactured by Milcor, Inland Steel, Miami Carie or approved equal.  Required fire resistance of walls and ceilings shall be maintained.

1.05
PRODUCTS WIRED, BUT NOT FURNISHED AND INSTALLED UNDER THIS SECTION

A. Provide power connections (120VAC and greater) only for the following items furnished and install under other sections:

1. Automatic temperature control and direct digital communication control panels.

2. Pre-wired furniture partitions

1.06
RELATED WORK IN OTHER SECTIONS

A.
The following work is not included in this section and will be provided under other sections:

1.
Furnishing and installation of motors.

2.
Structural supports necessary to distribute loading from equipment to roof to floor except as specified.

3.
Temporary light, power, water, heat, gas and sanitary facilities for use during construction and testing.

4.
Telephone system, wire, cable, equipment and instruments.


5.
Automatic Temperature Control and Direct Digital Communication wiring except as noted on Drawings.



6.
Excavation and backfill.

7. Concrete work including concrete housekeeping pads and blocks for vibrating and rotating equipment, ductbank envelopes and cast-in-place manholes.

8. Flashing of roof and wall penetrations.

9. Painting, except as specified herein.

10. Installation of access panels.

1.07
DEFINITIONS

A.
As used in this Section, the following items are understood to have the following meaning:

1.
Contractor, unless otherwise qualified, shall mean the installer of the work specified under this Section.

2.
Furnish shall mean purchase and deliver to the project site, complete with every necessary appurtenance.

3.
Install shall mean unload at the delivery point at the site and perform all work necessary to establish secure mounting and proper operation at the proper location in the project.

4.
Provide shall mean "Furnish" and "Install".

5.
Work shall mean all labor, materials, equipment, apparatus, controls, accessories and all other items required for a proper and complete installation.

6.
Concealed shall mean hidden from sight in chases, furred-in spaces, shafts, hung ceilings, embedded in construction or in a crawl space.  Areas to be concealed as part of tenant alterations to the building shall also be considered in this definition.

7.
Exposed shall mean not installed underground or concealed as defined above.

8.
Work by others shall mean work not provided by Electrical Subcontractor, but work furnished and/or installed by other Contractors (performing their respective work) as a part of this contract.

9.
Plumbing Contractor or Subcontractor shall be the Contractor responsible for the Work listed in Section 15400 of the Specifications.

10.
HVAC (Heating, Ventilating and Air Conditioning) Contractor or Subcontractor shall be the Contractor responsible for the Work listed in Section 15500 of the Specifications.

11.
ATC (Automatic Temperature Controls) or DDC (Direct Digital Communications) Contractor or Subcontractor shall be the Contractor responsible for the Work listed in Section 15500 of the Specifications.

1.08
CODES, ORDINANCES, AND PERMITS

A.
Materials, installation of systems and equipment provided under this section shall be done in strict accordance with any other Codes and Regulations having jurisdiction.

B.
Unless otherwise specified or indicated, materials, workmanship and equipment performance shall conform with the latest governing edition of the following standards, codes, specifications, requirements, and regulations, except when more rigid requirements are specified or are required by applicable codes but not limited to:

1.
All Applicable NFPA Standards

2.
State and Local Building Codes

3.
National Electrical Code (NEC)

4.
American Society of Testing and Materials (ASTM)



5.
American National Standards Institute (ANSI)

6.
American Society of Mechanical Engineers (ASME).

7.
National Electric Manufacturers Association (NEMA)

8.
Underwriters' Laboratories, Inc (UL)

9. Occupational Safety and Health Administration (OSHA)

10.
Thermal Insulation Manufacturers Association (TIMA)

11.
Institute of Electrical and Electronics Engineers (IEEE)

12.
Insulated Cable Engineers Association (ICEA)

13. Certified Ballast Manufacturers (CME

14.
Illuminating Engineering Society (IES)

C.
Give all notices, file all plans, obtain all permits and licenses, and obtain all necessary approvals from authorities having jurisdiction.  Deliver all certificates of inspection to the authorities having jurisdiction.  No work shall be covered before examination and approval by 143rd Civil Engineering Squadron, inspectors, and authorities having jurisdiction.  Replace imperfect or condemned work to conform to requirements, satisfactory to Air National Guard’s Representative, and without extra cost to the Air National Guard.  If work is covered before inspection and approval, this Contractor shall pay costs of uncovering and reinstalling the covering, whether it meets contract requirements or not.

1.09
GENERAL REQUIREMENTS

A.
Nameplates

Each major component of equipment shall have the manufacturer's name, address, type or style, model or serial number, and catalog number on a plate secured to the equipment.

B.
Equipment Guards

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other rotating parts so located that any person may come in close proximity thereto shall be completely enclosed or guarded.  High-temperature equipment and piping so located as to endanger personnel or create a fire hazard shall be guarded or covered with insulation of type specified for service.

1.10
SUBMITTALS

A.
Conform to the requirements of Division 01300, Submittals, for schedule and form of all submittals.

B.
Material List:  Before purchasing materials for the work, submit the complete list showing (1) the materials specified, and (2) the equivalent materials proposed for use, including description of product, if the Subcontractor desires to use materials other than those specified.

1.
All materials shall be approved by the Contracting Officer before commitment for materials is made.  Intention of using specified materials shall not relieve this Contractor from submitting the above list.

C.
Product Data:  Submit complete manufacturer's product description and technical information including:

1. Identification

2. Raceways and Conduit

3. Wire and Cable (600V)

4. Wiring Devices and Plates

5. Outlet Boxes

6. Junction Boxes, Pull Boxes and Cable Troughs

7. Safety Disconnect Switches

8. Panelboards

9. Fuses

10. Lamps and Light Fixtures

11. J-Hooks

12. Underground Ductbank

13. Motor Starters

14. Battery Powered Emergency Lighting Ballasts

15. Fire Alarm System

16. Short Circuit Protection and Coordination Study

17. Telephone/Data System

18. Public Address System

19. Lighting Contactors, Relays and Time Switches

20. Dimming Switches

21. Sleeving

22. Fire Seal and Fireproof Sealant

23. Testing

24. Operating and maintenance instructions and manuals

1.11
OPERATION AND MAINTENANCE DATA

A.
Prepare and submit Operating and Maintenance manuals at least 1 month prior to the date of Substantial Completion of the Project.  Submit six complete sets of operation and maintenance data complete with at least the following Table of Contents:

1.
Introduction:

a.
Explanation of Manual and its use

2.
Equipment Operation:

a.
Directions for and sequence of operation for each component of Electrical System.  Detail procedure to be followed in case of malfunctions.

3.
Maintenance

a.
Detailed maintenance and trouble shooting manuals containing data furnished by manufacturer for complete maintenance.

b.
Maintenance Chart: furnish three sets of charts indicating equipment tag number, location of equipment, equipment service, greasing and lubricating requirements, lubricants and intervals of lubrication.  One chart shall be framed under glass and mounted where directed by the Air National Guard’s Representative.

c.
Recommended List of Spare Parts: furnish two typed sets of instructions for ordering spare parts with charts showing parts numbered or labeled to facilitate ordering replacements.  Each set shall include a list with itemized prices of those parts recommended to be kept on hand as spares, as well as the name and address of manufacturers and local representatives who stock or furnish repair parts for items or equipment.

4. Manufacturer's Literature:

1. Identification

2. Raceways and Conduit

3. Wire and Cable (600V)

4. Wiring Devices and Plates

5. Outlet Boxes

6. Junction Boxes, Pull Boxes and Cable Troughs

7. Motor Starters

8. Safety Disconnect Switches

9. Panelboards

10. Fuses

11. Lamps and Light Fixtures

12. J-Hooks

13. Underground Ductbank

14. Battery Powered Emergency Lighting Ballasts

15. Fire Alarm System

16. Short Circuit Protection and Coordination Study

17. Telephone/Data System

18. Public Address System

19. Lighting Contactors, Relays and Time Switches

20. Dimming Switches

21. Sleeving

22. Fire Seal and Fireproof Sealant

23. Testing

24. Operating and maintenance instructions and manuals

25. Coordination drawings and shop drawings

1.12
MATERIAL AND EQUIPMENT STANDARDS

A.
Where equipment or materials are specified with the name of a manufacturer, such specification shall be deemed to be used for the purpose of establishing a standard for that particular item.  No equipment or material shall be used unless previously approved by the Air National Guard’s Representative.

B.
Substitutions may be offered for review provided the material, equipment or process offered for consideration is equal in every respect to that indicated or specified.  The request for each substitution must be accompanied by complete specifications together with drawings or samples to properly appraise the materials, equipment or process.

C.
If a substitution of materials or equipment in whole or in part is made, this Contractor shall bear the cost of any changes necessitated by any other trade as a result of said substitution.

D.
All materials, equipment and accessories provided under this section shall be new and unused products of recognized manufacturers as approved.

1.13
RECORD DRAWINGS

A.
Refer to DIVISION 1, of the Specifications for record drawings and procedures to be provided under this section.

B. Record Drawings (redline drawings) will be updated by this Contractor monthly for review with the monthly requisition.

C. The Electrical Foreman shall maintain complete and separate set of prints of Contract Drawings at job site at all times and shall record work completed and all changes from original Contract Drawings clearly and accurately including work installed as a modification or addition to the original design.

D. At completion of work the Electrical Contractor shall prepare a complete set of record drawings on AutoCAD showing all systems as actually installed.  The Architectural background AutoCad files will be made available for the contractor’s copying, at his expense, to serve as backgrounds for the drawings.  The Electrical Contractor shall transfer changes from field drawings onto AutoCad drawings and submit copy of files and three sets of prints to Contracting Officer for comments as to compliance with this section..

E. This trade shall submit the record set for approval by the building department in a form acceptable to the department, when required by the jurisdiction.

F. Record Drawings, shall show “as-built” condition of details, sections, riser diagrams, control changes and corrections to schedules.  Schedules shall show actual manufacturer and make a model numbers of final equipment installation.

1.14
WARRANTIES

A.
Submit manufacturer's standard replacement warranties for material and equipment furnished under this Section.  Such warranties shall be in addition to and not in lieu of all liabilities, which the manufacturer and the Electrical Subcontractor may have by law, or by provisions of the Contract Documents.

B.
All materials, equipment and work furnished under this Section shall be guaranteed against all defects in materials and workmanship for a minimum period of one-year (1) commencing with the Date of Substantial Completion. Any failure due to defective material, equipment or workmanship which may develop, shall be corrected at no expense to the Air National Guard including all damage to areas, materials and other systems resulting from such failures.

C.
Guarantee that all elements of each system meet the specified performance requirements as set forth herein or as indicated on the Drawings.

D.
Upon receipt of notice from the Air National Guard of the failure of any part of the systems during the guarantee period, the affected parts shall be replaced.  Any equipment requiring excessive service shall be considered defective and shall be replaced.

1.15
COORDINATION

A.
Refer to Division 1, 01040, Coordination.

B.
Materials and apparatus shall be installed as fast as conditions of the building will permit and must be installed promptly when and as required.

C.
Confer with all other trades relative to location of all apparatus and equipment to be installed and select locations so as not to conflict with work of other Sections.  Any conflicts shall be referred immediately to the Air National Guard’s Representative for decision to prevent delay in installation of work.  All work and materials placed in violation of this clause shall be readjusted to the Air National Guard’s Representative's satisfaction at no expense to the Air National Guard.

D.
Where work of this section will be installed in close proximity to work of other sections or where there is evidence that the work of this section will interfere with work of other sections, assist in working out space conditions to make satisfactory adjustment.  Prepare and submit for approval 3/8" scale or larger working drawings and sections, clearly showing how the work is to be installed in relation to the work of other sections.  

E.
Keep fully informed as to the shape, size and position of all openings required for all apparatus, conduit, cable, sleeves, etc., and give information in advance to allow construction of required openings.  Furnish all sleeves, pockets, supports and incidentals, and coordinate with the General Contractor for the proper setting of same.

F.
All distribution systems, which require pitch or slope such as condensate drains and water piping, shall have the right of way over those, which do not.  Confer with other trades as to the location of pipes, ducts, lights and apparatus and install work to avoid interference.

G.
Fire Protection, Plumbing, HVAC, Electrical and any other systems shall be shown and coordinated on these transparencies in the order listed by the respective contractors.

H.
This Contractor shall, with the approval of the Air National Guard’s Representative and without extra charge, make reasonable modifications in his work as required by normal structural interference, or by interference with work of other trades, or for proper execution of the work.

I.
Refer to Division 1, Section 01040, Coordination.

1.16
COORDINATION DRAWINGS

A.
Provide a set of Electrical Coordination drawings for use in verifying required code clearances of all electrical equipment and for use in coordinating installation of equipment with other trades.

B.
Electrical Coordination Drawings shall be prepared as outlined below.

1.
Prepare Electrical Coordination Drawings showing all Electrical work to be installed as part of Section 16000.  The Coordination Drawings shall be created using AutoCad and shall have a scale of 1/8”.  The Electrical Coordination Drawings shall show distribution equipment (panelboards, etc), feeders, light fixtures, cable tray and conduit racks.  Drawings shall include dimensions and elevation tags for all equipment, devices and material.

2.
After showing all of the Electrical work, forward a copy of the Electrical Coordination Drawings to the Sheetmetal Contractor for incorporation into the projects Coordination Drawings.

3.
Do not install any of this work prior to the preparation and approval of the final Coordination Drawings.  If Electrical work proceeds prior to the final Coordination Drawings, any change to the Electrical work to correct the interference and conflicts which result will be made by this Contractor at no additional cost to the Air National Guard.

4.
Coordination Drawings are for this Contractor's and Air National Guard’s Representative's use during construction and shall not be construed as replacing any shop, "as-built", or Record Drawings required elsewhere in these Contract Documents.

5.
Air National Guard’s Representative's review of Coordination Drawings shall not relieve this Contractor from his overall responsibility for coordination of all work performed pursuant to the Contract or from any other requirements of the Contract.

1.17 
INTERPRETATION OF DRAWINGS AND SPECIFICATIONS

A.
It is the intention of the Specifications and Drawings to call for complete, finished work, tested and ready for continuous operation.  Any apparatus, appliance, material or work not shown on the Drawings, but mentioned in the Specifications or vice-versa, or any incidental accessories necessary to make the work complete in all respects and ready for operation, even if not particularly specified, shall be provided by this Contractor without additional expense to the Air National Guard.

B.
The Drawings are generally diagrammatic.  The locations of all items that are not definitely fixed by dimensions are approximate only.  The exact locations must be determined at the project and shall have the approval of the Air National Guard’s Representative before being installed.  This Contractor shall follow Drawings, including his shop drawings, in laying out work and shall check the Drawings of other trades to verify spaces in which work will be installed.  Maintain maximum headroom and space conditions.  Where space conditions appear inadequate, notify the Air National Guard’s Representative before proceeding with the installation.  This Contractor shall, without extra charge, make reasonable modifications in the layout as needed to prevent conflict with work of other trades or for proper execution of the work.

C.
Size of conduits, cable trays, raceways and methods of running them are shown, but it is not intended to show every offset and fitting, nor every structural difficulty that may be encountered.  To carry out the true intent and purpose of the Drawings, all necessary parts to make complete approved working systems ready for use, shall be furnished without extra charge.  All work shall be installed in an approved workmanlike manner.

1.18
INSPECTION OF SITE CONDITIONS

A.
Prior to submission of bid, visit the site and review the related construction documents to determine the conditions under which the utility Work has to be performed and send a report, in writing, to the Air National Guard’s Representative, noting any conditions which might adversely affect the Work of this Section of the Specifications.

1.19
SURVEY AND MEASUREMENTS

A.
Base all required measurements, horizontal and vertical, from referenced points established by the Air National Guard’s Representative.  The Electrical Contractor shall be responsible for correctly laying out the Work required under this Section of the Specifications.

B.
In the event of discrepancy between actual measurements and those indicated, notify the Air National Guard’s Representative in writing and do not proceed with the related work until instructions have been issued.

1.20
DELIVERY, STORAGE AND HANDLING

A.
No materials shall be delivered or stored on site until corresponding Shop Drawings have been approved.

B.
All manufactured materials shall be delivered to the site in original packages or containers bearing the manufacturer's labels and product identification.

C.
Deliver products to site and store and protect same under the provisions of DIVISION 1.

D.
Inspect all equipment and materials, upon receipt at the job site, for damage and correctness.

1.21
PROTECTION OF WORK AND PROPERTY

A.
This Contractor shall be responsible for the care and protection of all work included under this Section until the completion and final acceptance of this Contract.

B.
Protect all equipment and materials from damage from all causes including, but not limited to, fire, vandalism and theft.  All materials and equipment damaged or stolen shall be repaired or replaced with equal material or equipment at no additional cost to the Air National Guard.

C.
Protect all equipment, outlets and openings with temporary plugs, caps and covers.  Protect work and materials of other trades from damage that might be caused by work or workmen under this Section and make good damage thus caused.

D.
Damaged materials are to be removed from the site; no site storage of damaged materials will be allowed.

1.22
SUPERVISION

A.
Supply the service of an experienced and competent Construction Supervisor who shall be in charge of the Electrical work at the site.

1.23
SAFETY PRECAUTIONS

A.
Comply with all of the safety requirements of OSHA throughout the entire construction period of the project.

B.
Furnish, place and maintain proper guards for prevention of accidents and any other necessary construction required to secure safety of life and/or property.

1.24
SCHEDULE

A.
Construct work in sequence under provisions of Division 1.

1.25
CUTTING AND PATCHING

A.
Provide all cutting and patching necessary for the proper installation of work to be performed under this Section.

B.
All work shall be fully coordinated with all phases of construction, in order to minimize the requirements for cutting and patching.

C.
Form all chases or openings for the installation of the work of this Section of the specifications, or cut the same in existing work and see that all sleeves or forms are in the work and properly set in ample time to prevent delays.  Be responsible that all such chases, openings, and sleeves are located accurately and are of the proper size and shape and consult with the Contracting Officer and the Contractors or subcontractors concerned in reference to this work.  Confine the cutting to the smallest extent possible consistent with the work to be done.  In no case shall piers or structural members be cut without the approval of the Contracting Officer.

D.
Fit around, close up, repair, patch, and point around the work specified herein to match the existing adjacent surfaces and to the satisfaction of the Contracting Officer.

E.
Fill and patch all openings or holes left in the existing structures by the removal of existing equipment which is part of this Section of the Specifications..

F.
All of this work shall be carefully done by workmen qualified to do such work and with the proper and smallest tools applicable.

G.
Any cost caused by defective or ill-timed work required by this Section of the specifications shall be borne by this Contractor.

H.
When, in order to accommodate the work required under this Section of the specifications, finished materials of other trades must be cut or fitted, furnish the necessary drawings and information to the trades whose materials must be cut or fitted.

1.26
SLEEVES, INSERTS AND ANCHOR BOLTS

A.
Coordinate with other trades the location of and maintaining in proper positions, sleeves, inserts and anchor bolts to be supplied and/or set in place under this section of the specifications.  In the event of incorrectly located preset sleeves, inserts and anchor bolts, etc., all required cutting and patching of finished work shall be done under this section of the specifications.

B.
Unless otherwise specified herein, all pipes passing through floors, walls, ceilings or partitions shall be provided with sleeves and rating shall be maintained by installation of fire stopping.

C.
Field drilling (core drilling), when required, shall be performed under this section of the specifications, after receipt of approval by the Construction Supervisor.

1.
When coring can not be avoided, provide ¼ inch pilot hole prior to coring.  When coring through floor or slab, verify location of core on floor below and protect and piping, ductwork, wiring, furniture, personnel, etc., below the location of the core.

1.27
SUPPLEMENTARY STEEL, CHANNELS AND SUPPORTS

A.
Provide all supplementary steel, channels and supports required for the proper installation, mounting and support of all Electrical equipment, piping, etc., required by the Specifications.

B.
Supplementary steel and channels shall be firmly connected to building construction in a manner approved by the Contracting Officer.

C.
The type and size of the supporting channels and supplementary steel shall be determined by the Electrical Subcontractor and shall be of sufficient strength and size to allow only a minimum deflection in conformance with the manufacturer's requirements for loading.

PART 2 - PRODUCTS

2.01
IDENTIFICATION

A.
Nameplates

1.
Nameplates shall be laminated black Bakelite with minimum 1/4” high white recessed letters.

2.
Nameplates shall be securely attached to the equipment with galvanized screws.  Adhesives or cements shall not be used.

2.02
RACEWAYS AND CONDUIT

A. Rigid Galvanized Steel (RGS) Conduit

1.
RGS shall be zinc-coated steel that conforms to ANSI C80.1, UL Specification No. 6 and Federal Specification WW-C-581e by Allied Tube and Conduit, Republic Steel, Wheatland Tube or approved equal.

2.
RGS fittings shall be threaded.  Split couplings or non-threaded fittings shall not be used.

3.
Nipples and Close Nipples shall be RGS, length as noted or as required to conform to field conditions.

B. Intermediate Metal Conduit (IMC) 

1.
IMC shall be zinc-coated steel that conforms to ANSI C80.6, UL Standard No. 1242 and Federal Specification WW-C-581e by Allied Tube and Conduit, Wheatland Tube or approved equal.

2.
IMC fittings shall be threaded.

C.
Electrical Metallic Tubing (EMT)

1.
EMT shall be zinc-coated steel that conforms to ANSI C80.3, UL Standard No. 797 and Federal Specification WW-C-563 a by Republic Steel, Allied Tube and Conduit or approved equal.

2.
EMT fittings shall be zinc plated pressed steel set screw type that shall form a positive ground path.    

D.
Polyvinyl Chloride (PVC) Non-metallic Conduit 

1.
PVC conduit and fittings shall be Schedule 40 or Schedule 80, 90o C. UL Listed equal to Carlon Plus 40 or Plus 80.  PVC shall meet NEMA Specification TC-2, TC-3 and UL-651.

2.
PVC, fittings and solvent cement shall be by single approved manufacturer.

3.
PVC shall be sunlight resistant and listed for exposed or outdoor usage.

E.
Fiberglass Reinforced Epoxy (FRE) Conduit Schedule 40 or Schedule 80 UL Listed equal to FRE Composites Inc. Type ID SW and HW for below ground and above ground applications.  FRE shall comply with UL 1684.

F.
Miscellaneous Conduit Fittings

1.
Elbows shall be standard radius unless noted otherwise.  Where Large Radius elbows are specified, provide 48” radius unless noted otherwise.

2.
Bushings shall be threaded pressed steel hot dipped galvanized with conduit end stop and integrally molded noncombustible phenolic insulated surface rated for 150o C.

3.
Bonding bushings shall be threaded pressed steel hot dipped galvanized with conduit end stop and integrally molded noncombustible phenolic insulated surface rated for 150o C with a lay-in tin plated copper grounding lug.

4.
Exposed conduit expansion fittings shall be hot-dipped galvanized malleable iron with external bonding jumper equal to O.Z./Gedney Type EX for RGS or Type TX for EMT (4” maximum expansion).

5.
Provide water-tight gland sealing assemblies with pressure bushings equal to OZ/Gedney Type WSK for new cast-in-place installations or Type CSCM for retrofit (core drilling of existing walls) as required for below grade wall and floor penetrations.

G.
Flexible Metallic Conduit

1.
Liquidtight Metal Conduit shall be UL Listed fabricated from a spiral wound strip of heavy gauge, corrosion resistant, hot dipped galvanized steel equal to Electri-flex Company Type LA.  The jacket shall be flame retarded, sunlight resistant PVC extruded over the spiral wrap.  Sizes through 1 ¼” shall have an integral copper bonding strip.

2.
Liquidtight fittings shall be UL listed zinc plated insulated throat.

3.
Flexible metal conduit shall be UL Listed non-jacketed steel fabricated from a spiral wound strip of heavy gauge, corrosion resistant, hot dipped galvanized steel equal to Electri-flex Company Type BR.

H.
Wireways shall be minimum 16-gauge steel with all straight runs having hinged spring-latched covers.  Finish shall be painted over a corrosion resistant phosphate pretreatment to protect against corrosion.  Interior parts shall be smooth and free of sharp edges and burrs.  Provide wireway as identified on the drawings for NEMA 1, 3R or 12 service.  Wireways shall be equal to Square D  and UL Listed.

2.03
WIRE AND CABLE (600V)

A.
Provide single-conductor, annealed copper wire and cable with insulation rated for 600 V, of sizes specified and scheduled on Drawings, by General Electric, Southwire, Okonite or approved equal, for secondary service, feeders, branch and system wiring.  Wire sizes shown and specified are American Wire Gauge for copper conductors.

B.
The use of aluminum conductors is not allowed.
C.
Wire #10 and larger shall be stranded; #12 and smaller shall be solid.  Wire and cable shall have THWN-THHN or XHHW insulation for branch circuit and feeder conductors. Type RHW shall be used for all service entrance applications.

D.
Conductor Color-coding

1.
Service entrance, branch circuit and feeder conductors shall be color-coded. Conductors #12 and #10 shall be colored with a factory applied solid or striped compound coating (black, red, blue, brown, orange or yellow).  Neutrals and equipment grounds shall have solid compound or solid color coating (white, gray and green), except that neutrals with colored stripe shall be used where required by code.  Phase conductors #8 and larger with stripes, bands or hash marks shall have background color other than white, green and gray.

2.
Alternative field-applied color coding methods may be used for wire #8 or larger, with color code as specified in other sections of this specification.  Coloring shall be applied by the use of flame-retardant vinyl tape, equal to 3M Scotch 35.

E.
Cable

1.
Cables for direct burial shall be UL Listed UF-B with ground wire. Conductors shall be annealed copper suitable for operation at 600V.

2.
Flexible Metal Clad (MC) cable shall be UL Listed with THHN insulated conductors with an insulated grounding conductor within a galvanized steel interlocked armor.  Connectors shall be provided with lock nut connection to the termination point enclosure.

3. Flexible Armored (AC) cable shall be UL Listed with THHN insulated conductors with an insulated grounding conductor within a galvanized steel interlocked armor with bare bond wire.  Connectors shall be self-grommetted with lock nut connection to the termination point enclosure.

F.
Splices and Terminations

1.
Ampacity and temperature rating of splices and connectors shall be equal to or greater than those of associated wires and cables.

2.
Make splices in branch circuit or feeder wiring from #12 to #10 with UL-listed, solderless screw on connectors rated 600 V.

3.
Make splices in branch circuit or feeder wiring above #10 with UL-listed 90o C, 600V, compression butt splice barrel equal to Burndy YS-L HYLINK.

4.
Conductor terminations shall be standard bolt-on lugs with hex screws listed for attachment of copper wire and cable to panelboards, switchboards, disconnect switches and other electrical equipment.

5.
Make terminations for stranded conductors on screw terminals with UL Listed 105o C, 600V PVC insulated barrel compression locking fork tongue terminal equal to Burndy TP-LF VINYLUG.

6.
Make terminations and splices for conductors #6 and larger with UL-listed 90o C, 600V, compression standard barrel length lugs equal to Burndy YA-L for conductor sizes to #4/0.  Connectors for cable 250 KCMil and larger shall be with UL-listed 90o C, 600V, compression long barrel length two hole lugs equal to Burndy YA-2N.  Lugs shall be high conductivity seamless copper electro-tin plated for corrosion protection.

G.
Wire management shall be provided by self-extinguishing self-locking nylon ties with -65 to 350o F. range for bundling conductors.

H. 
Arc-proofing

1.
Provide flexible, flame-retardant, organic-composition-coated elastomer arc-proofing tape equal to 3M Scotch 77 on power cable in manholes and handholes, suitable to withstand 200 A arc for 30 seconds.  Tape shall be self-extinguishing and shall not support combustion.  Cover with glass cloth tape equal to 3M Scotch 69 as a binder.

2.
Tape shall have been tested with 186-hour distilled water exposure and 3% salt water and shall be ultra-violet and weather resistant.

I.
Cable pulling compounds shall be UL Listed and be suitable for use with the specified cable insulation system.  The compound shall reduce the coefficient of friction, while not adding any long term issues to the installation such as premature aging of the insulation system, added flammability or drying in such a manner as to stick the cable in place in the raceway.

2.04
WIRING DEVICES AND PLATES

A.
Provide wiring devices by single manufacturer.  Catalog designations of Arrow-Hart are specified, unless noted otherwise, to establish standards of quality for materials and performance.  Colors of devices as specified below are White for standard applications. Refer to the drawings for color requirements that vary from White.  Equal products by Leviton, Pass & Seymour or Hubbell will be accepted.  Provide published manufacturers cross-reference sheet highlighted with the device specified and that being submitted with all device product data for approval.

B.
Wall switches shall be of the totally enclosed tumbler type.  Wiring terminals shall be spring loaded terminal screws for back or side wiring.  Switches shall be rated 20-ampere 120 volt for use on alternating current only.  The yoke shall have a grounding terminal with a green hex head screw.  Pilot lights indicated shall consist of red lighted handle, illuminated when the switch is on.

C.
Toggle Switches shall be heavy duty, UL listed, specification grade as follows:

1.
Single-pole shall be No. 1991W

2.
Double-pole shall be No. 1992W

3.
Three-way shall be No. 1993W

4.
Four-way shall be No. 1994W

D.
Miscellaneous Switches:

1.
Decorator switches with rocker frames shall be provided only where specifically noted on the drawings.  Devices shall be Commercial Specification Grade rated 20-ampere 120 volt for use on alternating current only.

a.
Single-pole shall be No. DEC120W

b.
Three-way shall be No. DEC320W

c. Four-way shall be No. DEC420W

2. Dimmer switches shall be slide type equal to Lutron Nova with single gang capacity up to 2000 watts.  The dimmer shall be selected and sized based upon the attached load and the mounting configuration.

a. Incandescent 600 watt shall be N-600

b. Incandescent 1000 watt shall be N-1000

c. Incandescent 1500 watt shall be N-1500

d. Incandescent 2000 watt shall be N-2000

e. Low voltage and fluorescent Nova dimmers shall be selected based upon the fixture type (electronic or magnetic).  Submittal shall include lamp fixture data to ensure compatibility.

3. Wall mounted occupancy sensors shall be equal to Watt Stopper WS-120/277W, suitable for use in areas up to 900 SF with adjustable time delays from 30 seconds to 30 minutes.

E.
Receptacles:

1.
Receptacles shall be nylon faced with rigid, glass-reinforced nylon bodies.  Wiring terminals shall be spring loaded terminal screws for back or side wiring. Receptacles shall be rated 20-ampere 125 volt.  The yoke shall have a grounding terminal with a green hex head screw.

2.
Duplex receptacles shall be Specification Grade Extra Hard Duty 125V, 20A, 2 pole, 3 wire as follows:

a.
General Use – White


A-H No. 5362W

b.
GFCI Interior – White


A-H No. GF5342W

c.
GFCI Exterior – Black


A-H No. GF5342H

3.
Decorator duplex receptacles shall be provided only where specifically noted on the drawings.  Devices shall be Specification Grade rated 20-ampere 125 volt equal to A-H 26352W.

4. 
Special purpose outlets shall be provided as indicated on the drawings at the ratings listed on the schedules and notes.

F.
Wiring Device Plates:
1. 
Provide 0.032” nominal brushed Type 430 stainless steel device plates by the manufacturer of the wiring device for all flush mounted switches and receptacles installed in dry locations and where not subjected to physical abuse.  Ganged plates shall be of one-piece construction to accommodate the required number of installed devices.  Oversized plates to cover wall finish blemishes adjacent to the device box shall not be used. 

2. 
Provide heavy-duty cast aluminum horizontally mounted weatherproof covers for GFCI receptacles where weatherproof devices are specified equal to Arrow-Hart No. 4511.  Cover shall be attached to FS box with 4 screws and spring back to the closed position upon removal of the cord set.  Spring shall be stainless steel and all fasteners chrome-plated brass.

3. 
Provide heavy-duty stainless steel vertically mounted weatherproof covers for switches equal to Arrow-Hart No. WP8FS where device installed in dry location in FS box to protect against physical abuse.  Cover shall be attached to FS box with 4 screws and spring back to the closed position upon removal of the cord set. Spring shall be stainless steel and all fasteners chrome-plated brass.

4. Receptacle device plates for other than 20 amp, 120 V, 2-wire, circuits shall be provided with engraved nameplate indicating voltage characteristics, panelboard and circuit number of outlet] OR [Receptacle device plates for other than 20 amp, 120 V, 2-wire, circuits shall be identified by engravings on the plate indicating voltage characteristics, panelboard and circuit number of outlet. 

5. Provide all device plates for receptacles and switches with engraved deviced nameplates.   Engraving shall indicate associated panelboard name and circuit number.
2.05
OUTLET BOXES

A.
Outlet and switch boxes on concealed work shall be at least 4” square, galvanized pressed steel conforming to UL 514A.  Where installed in plaster, boxes shall be fitted with galvanized steel plaster covers of required depth to finish flush with finished wall or ceiling.  Outlet boxes shall be by Steel City Electric Company, Appleton Electric Company, or approved equal.

B.
Outlet boxes installed in masonry walls or in concrete decking shall be UL Listed for the application.

C.
Outlet boxes for interior surface mounted locations where RGS is specified where exposed to moisture, at kitchen and cafeteria equipment, adjacent to water or steam connections, and where indicated as weatherproof on Drawings shall be cast malleable iron with an aluminum polymer enamel coating equal to Appleton Type FD.  Conduit entries shall be threaded cast hubs.  Device covers shall be coated malleable iron with moisture sealing gasket and stainless steel fasteners.

D.
Outlet boxes for exterior surface mounting shall be cast aluminum alloy with an aluminum polymer enamel coating equal to Appleton Type FD.  Conduit entries shall be threaded cast hubs.  Device covers shall be cast aluminum alloy with moisture sealing gasket and stainless steel fasteners.

E.
All boxes shall have at least one tapped and threaded grounding hole for connection of a 10-32 grounding screw.

F.
Box depth shall accommodate code required volume for the specified installation. Through wall boxes shall not be used.

G.
Outlet boxes for various systems including but not limited to fire alarm, paging and master clocks shall be sized as required by the manufacturer.  Boxes shall be cast where exposed to physical damage or installed in an exposed exterior location.

H.
Floor outlets shall be heavy-wall cast iron bodies with edge frames and floor plates of polished bronze.  Boxes shall be watertight and be fully adjustable before and after pouring.  Provide insert floor plates with hinged covers for duplex receptacles or for telephone connection as shown on the drawings.  Multi-gang boxes shall be provided with internal removable barriers for separation of different voltages.  Provide carpet plates where required.  Boxes shall be equal to Steel City F-4150 with F-4160 collar assembly.

2.06
JUNCTION AND PULL BOXES

A.
Provide galvanized steel junction and pull boxes where indicated and as necessary to facilitate installation.  Steel shall be minimum 16 gauge.  Junction and pull boxes shall be of code required dimensions.  Cover shall be of the same type and thickness material as the box construction.

B.
Junction and pull boxes intended for dry interior locations shall be NEMA 1 enclosures with accessible, removable screw-on covers.  Covers shall be secured with corrosion-resistant screws with keyhole slots to accommodate easy removal.

C.
Junction and pull boxes intended for wet or exterior locations shall be NEMA 3R enclosures with hinged gasketed covers.  Interior and exterior shall be finished with a gray enamel powder coat over the galvanized metal.  Hinge shall be galvanized steel with stainless steel pin.  Covers shall be secured with corrosion-resistant zinc plated lockable pull catches.

D.
Custom fabricated medium to large junction and pull boxes shall have internal structural steel bracing welded to form a rigid assembly adequate to maintain alignment and shape in shipment and installation.

2.07 MOTOR STARTERS

A.
Motor starters shall be manufactured by Square D. The Motor Starters shall be 600 volt class suitable for operation on a three-phase, 60-Hertz system.  The system operating voltage shall be as indicated on the drawings.

B.
Combination Starters

1.
Combination starter units shall be full voltage non-reversing, unless shown otherwise, and shall utilize Motor Circuit Protectors.  Minimum size shall be NEMA Size 1.  Starter units shall have three (3) hand reset overload relays, bi-metallic type, ambient compensated.  Hand reset shall be by insulated button on outside of starter unit enclosure.

2.
Each combination unit shall be rated 65,000 A/C symmetrical at 480V.  The HMCP shall provide adjustable magnetic protection and be provided with pin insert to stop magnetic adjustment at 1300% motor nameplate full load current to comply with NEC requirements.  All HMCP combination starter units shall have a "tripped" position on the unit disconnect and a push-to-test button on the HMCP.  Type HMCP motor circuit protectors shall include transient override feature for motor inrush current.

3.
Line starters shall be electrically operated, electrically held, three-pole assemblies with arc extinguishing characteristics and shall have silver-to-silver renewable contacts.  They shall have provisions for a total of eight NO or eight NC auxiliary contacts and shall include NO/NC contacts as scheduled on the drawings.  Overload relays shall be thermal bimetallic, reset from outside enclosure by insulated button.

4.
Provide fused (two primary and one secondary) control power transformer, push to test LED indicating lights (green power available/energized and red/running), Hand-Off-Automatic (HOA) selector switch and two normally open and two normally closed contacts for each starter, unless scheduled otherwise on Drawings.  Device panel mounted on the face of the starter shall accommodate a minimum of six oil-tight pilot control devices.

5.
An operating mechanism shall be mounted on the primary disconnect of each starter unit.  It shall be mechanically interlocked with the unit door to prevent access unless the disconnect is in the OFF position.  A defeater shall be provided to bypass this interlock.  With the door open, an interlock shall be provided to prevent inadvertent closing of the disconnect.  Padlocking facilities shall be provided to positively lock the disconnect in the OFF position with from one to three padlocks with the door open or closed. 

C.
Manual Motor Starters – Refer to Safety Disconnect Switches

D.
Enclosure

1.
The type of enclosure shall be in accordance with NEMA Standards for Type 1A with gasketed doors. 

2. 
The enclosure shall be given a phosphatizing pretreatment.  The paint finish shall be manufacturer’s standard color and shall pass 600 hours of corrosion resistance testing per ASTM B 117.

E.
Motor Starters shall be as manufactured by Square D.

2.08
SAFETY DISCONNECT SWITCHES

A.
Switches shall be three-pole heavy-duty type rated for 600V in NEMA 1 (interior dry applications) and NEMA 3R (exterior applications) enclosures unless noted otherwise on the drawings.  All switches shall be horsepower rated and suitable for service entrance use.  Provide with solid neutral where four wire circuits are indicated on the drawings. All safety switches shall be manufactured by Square D.

1.
Operating mechanisms shall be quick-make/quick-break.  Current-carrying parts shall be high-conductivity copper.  Contacts shall be silver-tungsten or plated. Provide positive pressure fuse clips and switch operating mechanism suitable for continuous use at rated capacity without auxiliary springs in current path. Switches shall withstand available fault current or let-through current before operating, without damage or rating change.

2.
Terminations shall be suitable for copper or aluminum conductors 60o/75o C rated.  Clear shielding shall prevent accidental contact with energized line terminals.

3.
The cover shall be mechanically interlocked to prevent access unless the disconnect is in the OFF position.  A defeater shall be provided to bypass this interlock.  With the door open, an interlock shall be provided to prevent inadvertent closing of the disconnect.  Padlocking facilities shall be provided to positively lock the disconnect in the OFF position with from one to three padlocks with the door open or closed.

4.
The enclosure shall be given a phosphatizing pretreatment.  The paint finish shall be manufacturer’s standard color and shall pass 600 hours of corrosion resistance testing per ASTM B 117.

B.
Fused switches shall have short circuit ratings no less than 100,000 amperes RMS, with capabilities to 200,000 amperes when used with Class J, L or R fuses at 480V from 400A to 1200A. 

C.
Manual Motor Starters shall have quick make, quick break toggle mechanisms with allowance for up to 10% field adjustment in nominal overload heater values.  Manual Motor Starters shall be NEMA 1 (interior dry applications) and NEMA 3R (exterior applications) enclosed unless noted otherwise on the drawings and be suitable for applications up to 1 HP at 240V single phase.

2.09
PANELBOARDS

A.
All Panelboards shall be manufactured by Square D.  Provide UL-listed safety dead-front lighting and power panelboards where shown on Drawings and as scheduled.  Panelboards shall meet or exceed requirements of NEMA Standard Publication PB-1, and UL-50 and 67.  Provide wiring gutters to accommodate large multiple feeder cables and lugs.  Except as shown otherwise on Drawings, wiring gutters shall be at least 4" for lighting and 208 V panels and 6" for 480 V panels.

B.
Where two section panels are required, bolt boxes together to form one unit.  Trim shall be two-piece construction with doors of equal size over each section.

C.
Provide molded case, bolt-on, thermal-magnetic trip, single, two or three pole branch circuit breakers as shown on Drawings.  Multiple pole breakers shall be single handle, common-trip.

D.
Main bus bars of panels shall be copper, rated to carry at least full rating of the panel as identified on the schedules.

E.
Full sized (100% of main bus bar capacity) neutral bus shall be provided where neutral is specified on the schedule.  Neutral bus shall be 200% rated where double sized neutrals are indicated and/or where the panel is supplied via a K-rated transformer.

F.
Provide separate equipment ground bus for each panelboard.  Where an isolated ground is specified, provide an additional isolated ground bus, which shall be insulated from the panel enclosure and equipment ground.

G. 
For panelboards up to 400 amperes, provide cabinets with flush hinges and combination catch and lock to cover circuit breaker handles.  Provide a directory card with a clear plastic cover mounted inside the door.  Power and lighting panels shall have heavy-duty, continuous, section vertical-hinged to box section for access to wiring gutters in addition to trim door.  All locks shall be keyed alike. 
H. 
Panelboards shall have a short circuit current rating equal to or greater than circuit breaker AIC ratings schedule on the Drawings.  Where series ratings are allowed, a label shall be affixed to the panel stating the conditions of the UL Series rating including:

1. 
Size and type of upstream device

2. 
Branch devices that are acceptable

3. 
UL Series short-circuit rating

I.
Provide bus connections for future overcurrent devices with suitable insulation and bracing to maintain proper short circuit rating and voltage clearances.  All required hardware shall be installed and be in place for ready insertion of future breaker without the need to relocate ort adjacent units.  Future spaces shall accommodate frame sizes up to 50% of the main bus Ampacity. 

J.
Enclosures shall be at least 20 inches wide made of galvanized steel.  Gutter space shall be in accordance with NEC requirements for the specified combination of devices and accessories.  Adjustable mounting studs shall be provided for mounting of the interiors. 

K.
Trims shall be cleaned, primed and painted gray ANSI 61. 

L.
Nameplates shall be in accordance with other sections of this specification.

2.10 LIGHTING FIXTURES

A. Provide lighting fixtures, equipment and components where shown on Drawings, as listed in fixture schedules and as specified, wired and assembled.  Provide approved aligned canopies, hangers and other appurtenances as required, for a complete functional system.

1. HID fixtures shall have higher power factor, encapsulated ballasts, sound rating “A” and voltage indicated on fixture schedule, and shall be CBM-certified.  Ballasts shall be by Advance Electric, G.E. or approved equal.

2. Fluorescent fixtures shall have electronic ballasts with high power factor, 120V, with sound rating “A” and shall be CBM-certified.  Total harmonic distortion rating shall be less than 10%.  Ballasts shall be instant start for maximum performance and energy savings and have a minimum ballast factor of 0.88.  Acceptable ballasts manufacturer are Osram Sylvania Inc., Advance Electric, or approved equal.

3. Electronic ballasts that operate T-5 and compact fluorescent lamps shall have end-of-lamp-life shut down to protect against lamp over heating.

4. Tungsten-halogen lamps shall be rated for 130V.

5. Incandescent lamps shall be inside-frosted, extended service.

6. Fluorescent lamps shall have minimum CRI rating of 82.

7. HID lamps shall be rated for the operating position required for the specified fixture.  Provide universal burn wherever possible.

8. Acceptable lamp manufacturers are:  Osram Sylvania Inc., G.E., Philips, or approved equal.

B. Refer to fixture schedule for specific lamp and ballast requirements, which may deviate from this specification.

C. Verify ceiling constructions, and provide frames, rings and other accessories suitable for construction encountered.

D. Provide polyester covers to protect fluorescent fixtures with parabolic louvers during construction.

E. Emergency Battery Backup Fluorescent light ballast with 20 to 20 minute duration to be compatible with light fixture, manufactured by Bodine or equal.

2.11
FIRE ALARM SYSTEM



A.
General



1.
Provide UL-listed multiplex electrically supervised fully addressable, analog, fire alarm, communications system that meets requirements of State Building Code (SBC), and Base Fire Department, as manufactured by Signal Communications.  System shall be wired, connected, tested and left in first class operating condition.

2. System shall be solid state microprocessor-based, and shall employ digital transmission.

3. A minimum of (3) three separate and distinct maintenance contractors must be able to provide maintenance contracts for the installed system.

4. Following standards shall govern work:

a.
Americans with Disabilities Act (ADA)

b.
Rhode Island Electrical Code

c.
Rhode Island Elevator Code

d.
NFPA 13 Installation of Sprinkler Systems

e.
NFPA 70 National Electrical Code

f.
NFPA 72 National Fire Alarm Code

g.
NFPA 90A Installation of Air Conditioning and Ventilating Systems



h.
NFPA 101 Life Safety Code

i.
NFPA 105 Installation of Smoke Control Door Assemblies

j.
NFPA 110 Emergency and Stand-by Power Systems

k.
Rhode Island State Building Code

l.
Underwriters Laboratories, Inc. (UL)

m.
Factory Mutual (FM)

5.
System transmission design shall provide for priorities of different types of alarms so that fire alarm points shall have highest priority.  Other designated alarms shall have second level of priority.  Third level of priority shall be assigned to monitoring points that do not require operation involvement.  Additionally, control points shall be assigned priority to guarantee operation as required during emergency condition.

6. System shall be modular to allow future expansion with minimum of hardware additions.

7. System operation shall not require knowledge of computer operation.

8. Final connections, testing and adjusting of system shall be done under direct supervision of system supplier.  Provide services of trained technician employed by system supplier to demonstrate system to satisfaction of Air National Guard'’ representative to make additional adjustments to system operation as required by Designer.

9. All equipment shall be by Monaco:   Simplex catalog numbers are specified to establish standards of quality for performance and materials.

B.
Submittals

1.
In addition to requirements of Part 1, submittals shall comprise:

a. Detailed component and equipment lists with Manufacturer’s specification sheets indicating model numbers, options and where device is being installed for the following:

1. Control panels

2. Remote Annunciators

3. Terminal Cabinets and Terminal Strips

4. Battery Charger and Battery Cabinet

5. Batteries

6. Manual Pull Stations

7. Heat Detectors

8. Smoke Detectors

9. Duct Smoke Detectors

10. Remote Test Stations

11. Remote Alarm Indicating Stations

12. Strobe Visual Indicating Devices

13. Combination Audible/Visual Devices

14. As-Built Drawings Cabinet

15. Wiring including types, sizes, methods for terminations, color coding

16. Radio Transmitter


b.
Description of how specified system functions, including sequence of operations.


c.
Confirmation that manufacturer’s representative will provide jobsite supervision during installation, perform final testing and instruct operating personnel on system operation.


d.
Standby battery calculations showing system power requirements and formulas used to compute 60-hour required standby power.


e.
Detailed one-line schematic wiring diagrams of specified system and interconnection wiring.


f.
Warranty/Guarantee Information.

C.
System Operation

1.
System shall detect changes in status of monitored points within system and shall indicate and alert changes at Fire Alarm Control Panel (FACP).

2.
Operation of system smoke detector, heat detector, sprinkler waterflow device, or manual fire alarm station, shall automatically:




a.
Notify Base Fire Department via Radio transmitter.

b.
Sound constant 900 Hz alert signal tone pulsed to produce two rounds of code four-four-four (4-4-4) to all locations.  Rounds shall be approximately fifteen seconds with interruption between rounds of approximately three seconds.


c.
Activate evacuation alarm throughout building:  Standard slow whoop ascending tone beginning at 600 Hz and terminating at 1100 Hz with duration of approximately 3-1/2 seconds and interruption between tones of approximately ½ second.  Slow whoop tone shall be transmitted in groups of code three (3-3-3) with silent interval between each group of approximately 3-1/2 seconds.  Alarms shall be heard clearly by all occupants throughout building, including elevators.  Acceptable frequency and dB levels shall be required by Base Fire Department.  Verify that dB levels have been measured throughout facility with ANSI Type I sound level meter.



d.
Display alarm condition on FACP alphanumeric display and on Remote Annunciators.

e. Sound alarm signal at FACP and illuminate system alarm LED.  Alarm signal shall pulse until appropriate acknowledge switch is depressed which shall cause it to be silenced.  System alarm LED shall remain lit until alarm condition has been corrected.

f. Display and print assigned English Language message and activated control-by-event functions, with time, date and code, for monitored point in alarm, on printer.




h.
Flash visual alarm signals:120 flashes per minute, synchronized.




i.
Where required, fire doors shall close.

j. Duct smoke detectors shall shut down respective supply and return fans, when detector is operated.

k. Actuation of any duct detector shall summon the Base Fire Department automatically, and shall cause local audible/visual alarm to activate at Fire Alarm Control Panel.

l. Actuation of any duct detector shall not activate horn audible system.

m. Activate exterior flashing beacon.

3. Operation of appropriate system acknowledge switch shall display assigned message for point in alarm with prefix ACK.  Duplicate message shall appear on printer.

4. System alarm LED shall remain lit and system all-clear LED shall go out until alarm condition has been corrected.

5. When alarm condition has been corrected, CPU shall display assigned message for point in alarm with suffix CLR.  Duplicate message shall appear on printer.

6. Deactivate assigned control points through control-by-event, if control point priorities allow.

7. CPU shall supervise entire system operation.  Assigned messages shall be displayed for Construction Supervisory trouble conditions as described.  Supervision of monitor points for trouble shall be by individual point basis.

8. System shall be electrically-supervised against component failure of entire audio path including, but not limited to, amplifiers, loudspeaker wiring, switches and electrical contacts; system shall detect opens, short, loss of signal and grounds which might impair system function.

9. Control points shall be capable of initiating remote alarm signals or systems, and providing momentary pulse to allow reset of remote fire and other local controls, by using manual control feature of system keyboard.  Printouts shall occur to indicate status of any such point.

10. System shall be capable of providing following summary printouts through keyboard request:

a. Alarm Summary – Prints all points that are in alarm.

b. Control Summary – Prints all activated (on) control points.

c. System Summary – Prints status of all system points.

d. Trouble summary – Prints status of any Construction Supervisory problems within the system.

e. Time Summary – Prints system time.

f. Cancel – Terminates any requested reports.

g. Time Control – Prints all assigned times for a respective control point.

11. Provide metal key repository.  Provide keys to Fire Alarm Control Panel (FACP), electric and mechanical rooms, and other keys required by Fire Chief within respository.  Repository shall have flush hinged door with lock.  Provide key for repository to Base Fire Department.  Each key within repository shall have hook repository with nameplate that indicates room or function served.

12. Provide battery standby for system operation during commercial power outages.  System shall revert instantly to batteries upon loss of 60 Hz supply.  When system commercial power is restored, system shall revert to 120 V AC, 60 Hz supply without operation intervention, or manual restart.  FACP and Transponders shall have at least 60 hours of battery standby.  FACP shall have battery charging circuits sufficient to recharge depleted batteries to 70% of maximum capacity within 12 hours.

13. Fan Control System:

a. After an alarm has been cleared and the Fire Alarm System reset, the system shall allow the fans to resume normal operation.  Fan units that have been shutdown during an alarm condition shall automatically restart upon reset of the Fire Alarm System.

D.
System Equipment



1.
Fire Alarm Control Panel (Provide complete Fire alarm as manufactured by         Signal communications. Simplex model numbers are used to establish equipment standards.

a. Provide Fire Alarm Control Panel (FACP) Simplex Model 4120 Series as shown on drawings with microphone, and selector switches, alphanumeric display and keyboard fully operational while system is operating on standby batteries.

b. Provide wall-mounted cabinet with sufficient capacity to allow maximum system expansion and to house alphanumeric display and printer; microphone panel consisting of microphone, pre-amp monitor cards, time oscillators and power pre-amp; city connect modules; power supply and batteries with transponders battery charger.  Cabinet shall be approximately 28” wide, 52” high and 8” deep.

c. FACP electronics shall be microprocessor-based.  Basic life safety software shall be retained in programmable read only memory (PROM).  Provide capability of 1,512 points (1,008 alarm, 504 control) exclusive of trouble points dedicated to system supervision.

d. Provide separate output for synchronizing direct read clocks with FACP and transponders.  Output shall be multi-bit BCD code with hours, minutes and seconds and shall be transmitted once each minute.  Wring shall be Belden 8760 or equivalent.

e. Provide control-by-event feature, whereby receipt of alarm point may be programmed to operate any or all control points within system.  Control-by-event actions (CBE) for life safety functions shall be retained generally in programmable read only memory (PROM).  FACP shall retain CBE functions in random access memory (RAM), for field programmability by user, if required.  Field-programmed functions shall be used to augment life safety functions in PROM, but shall be designed primarily for security and energy management functions.  Provide capability of performing 2500 control-by-event commands.

f. FACP shall be capable of operating remote CRT’s or printers.  FACP output shall be serial ASCII from RS-232C output with adjustable baud rate of 110,300, 1200, 2400 and 4800.  CPU shall have 20 mil. current loop, serial ASCII output.

g. Provide pushbuttons, lamps and audible devices for operator interaction:

1) Priority 1 alarm LED and acknowledge button.

2) Priority 2 alarm LED and acknowledge button.

3) Trouble LED to indicate system trouble, and acknowledge button.

4) Sonalert to indicate alarm conditions.

5) Monitor points‑on ‑ examine button.

6) Control points‑activated ‑ examine button.

7) Location information button.

8) Signal‑silence button.

9) Detector reset button.

10) All‑clear LED.

11) Lamp test button

h. Provide circuitry to monitor communication and data processing cycles of microprocessor continuously. On FACP and transponder failure, audible and visual signal shall operate to advise attending personnel.

2.
Printer

a. Provide 120 VAC printer Simplex Model 4190-9001.

3. Fire Command Center



a.
Provide Simplex 4120 Fire Alarm Control Panel, as shown on Drawings, with:

1) Alarm and communication system panels

2) Fire detection and alarm system annunciator panels.

3) Printer.

4) Telephone restricted for Fire Department use with direct connection to public telephone system.

5) Enhanced battery charger.

6) Cabinet housing with approved Fire Department locked door.

7) As-Built drawings.

b When monitor or control point on FACP changes state, red status change LED shall flash to indicate that status change has occurred.

c FACP shall have acknowledge switch for status changes and AC power failure LED to indicate FACP is operating from standby batteries.

d FACP shall have enable‑display switch to illuminate any LEDs that should be on to allow them to operate from battery power.

e Provide LED test switch to test LEDs on FACP.

4.
Enhanced Battery Charger and Batteries

a. Provide Enhanced Battery Charger – Simplex Model 4100-0124.

b. Provide Batteries sized as required and mount in separate cabinet within FACP.

5. Manual Fire Alarm Stations: Provide Simplex Type #2099-9761 double action addressable manual pull stations where shown on Drawings. Downward pull of lever shall activate positive snap‑action switch. Station shall remain activated until reset with key furnished with each station. Manual fire alarm stations shall be keyed alike with FCC.

6. Semi-flush installations shall utilize Simplex #2099-9813 flush trim plate.  Surface installations shall utilize Simplex #2975-9178 back boxes.

7. Heat Detectors:  

a. Provide Simplex #4098-9732 rate-of-rise/fixed temperature heat detectors with Simplex #4098-9785 based where shown on Drawings:  Rate-of-rise sensitivity shall be selectable for 15o F or 20o F per minute temperature rise.  Fixed temperature 135oF sensitivity shall be independent of the rate-of-rise operation.  Provide #4098-9732 rate-of-rise/fixed temperature heat detector with Simplex #4098-9798 relay base with Simplex #4098-9822 relay for top of elevator shaft.

8.
Smoke Detectors:

a. Provide Simplex #4098-9701 photoelectric smoke detectors with Simplex #4098-9785 base where shown on Drawings, factory‑set to detect smoke at nominal 3.3% light obscuration per foot regardless of rate of combustion, distance between detector and fire source, combustible material, temperature or velocity of smoke and whether fire is in confined or open area. Detectors shall ignore invisible airborne particles and smoke densities below factory‑set alarm point. No radioactive material shall be used.

b. Detectors shall be UL‑listed under UL.268.

c. Smoke detectors shall have self‑compensating circuitry to provide maximum stability against aging, dust and film accumulation. Detector shall have pulsed LED power supervisory indicator. Detector shall latch into alarm following short signal processing delay to verify continued presence of smoke. Alarm condition shall be indicated by steady red glow from LED indicator. Remote LED alarm indicators shall be connected to detectors where shown on Drawings.

d. Detector shall have integral fixed temperature heat detector rated at 1350F, to operate alarm circuit and illuminate smoke detector alarm LED.

e. Provide calibration capable of simulating pressure of smoke at alarm level to test detector without generation of smoke in building. Detectors shall have twist lock mounting to separate base assembly and screw terminals for external wire connections. Base assembly shall mount on standard 3‑1/2" round 4" or 4" outlet box.

f. Provide Simplex 4098-9787 base with Simplex #4098-9822 relay for locations that require auxiliary relay functions.

9. Duct‑Mounted Smoke Detectors:  Furnish Simplex #4098-9701 air duct smoke detectors with Simplex #4098-9706 housing to operate on light scatter principle directly from fire alarm panel power supply, for installation under HVAC Section. Detection chamber shall be able to be removed without breaking conduit connections or requiring access panel in duct. Detector shall not admit particles of dust and insects larger than 200 microns, and shall not be affected by changes of air velocity, air pressure, temperature nor humidity. Detector shall have plug-in alarm relay with 10 A resistance contacts and front accessibility for required maintenance. Provide Simplex 2098‑9806 remote test station with each duct detector, for remote alarm and test capabilities.  Provide Simplex #2098-series duct tube assemblies as required to suit duct dimensions.

10. Audio Visual Alarm Signals

a. Provide Simplex #4903-Series, combination audio visual alarm assemblies, semi-flush rectangular, horizontal mounted red housing.  Provide Simplex backboxes for surface installations.  Where audible/visual alarm signals are installed in areas of dampness or high humidity, Simplex #4095-9907 gasket kit shall be provided.

b. Provide 24 VDC horns.

c. Provide synchronized 24 VDC Xenon strobes with multi-surface reflector under common red high-impact plastic housing with speaker.  Unit shall be UL-listed for fire alarm signaling, and shall be red with white letters FIRE.  Visual alarm signals shall be UL 1971 listed and comply with the American’s with Disabilities Act Accessibility Guidelines Equivalent facilitation.  Strobe output shall be 15, 30, 75 or 110 candela as required by NFPA and ANSI requirements for direct or indirect viewing applications.

d. Provide the following devices:

Horn/Visual
4903-9401

15 CD Red Rectangular







Horizontal mount light

Horn/Visual
4903-9403

30 CD red rectangular




Horizontal mount light

Horn/Visual
4903-9405

110 CD red rectangular




Horizontal mount light

Visual Only
4904-9137

15 CD red vertical mount

Visual Only
4904-9135

30 CD red vertical mount

Visual Only
4904-9136

110 CD red vertical mount

11. Exterior Strobe Light

a. Furnish and install Simplex type OP-FA 800 Strobe Light as manufactured by Whelen Engineering Co.  The unit shall be mounted on the exterior of the building as indicated on the drawings.  The unit shall have a red lens and high intensity strobe lamp of 50,000 candlepower.  Mounting shall be via 1” cast pipe mount on the base.  The entire unit shall be weatherproof.

12. Provide Simplex 4120-8009/4120-0410 Remote annunciator panels as shown on drawings.  Annunciator panels shall contain a remote LCD display.  Annunciator panel shall provide duplicate system operating and control switches with alarm and trouble lights for each zone.

2.12
AUTOMATIC TRANSFER SWITCH


A.
Automatic transfer switches shall consist of power transfer module and control module, interconnected to provide complete automatic operation and with bypass/isolation switch mounted in common enclosure.  Automatic transfer switch shall be mechanically held and electrically operated by two-solenoid mechanisms energized from source to which load is to be transferred.  Switch shall be rated for continuous duty.  Switch shall be mechanically interlocked to ensure only one of two possible positions:  normal or emergency.  Automatic transfer switch shall be suitable for use with engine- or turbine-driven emergency generator or other utility source.


B.
Main contacts shall be silver protected by arcing contacts 400 A and over.  Contacts shall be blow-on configuration and segmented or brush construction in ratings 600 A and over.  Operating transfer time in either direction shall not exceed one-sixth of one second.


C.
Contacts, coils, springs and control elements shall be removable from front of transfer switch without major disassembly or disconnection of power conductors.


D.
Control module shall have protective cover and shall be mounted separately from transfer switch.  Sensing and control logic shall be solid-mounted on plug-in printed circuit boards.  Printed circuit boards shall be keyed to prevent incorrect installation.  Provide industrial control grade plug-in interfacing relays with dust covers.


E.
Automatic transfer switches with components of molded-case circuit breakers, contactors or components not designed for continuous duty or repetitive load transfer switching will not be accepted.  Circuit breaker switches will not be accepted.


F.
Automatic transfer switch shall meet NEMA ICS 2-447 and UL-1008 standards and shall be UL-listed for use in emergency systems in accordance with NEC Articles 517 and 700, and rated in amperes for total system transfer including control of motors, electric-discharge lamps, electric-heating and tungsten-filament lamp loads as specified in Paragraph 30.9 of UL-1008.


G.
Transfer switches rated 400 A and less shall be suitable for 100% tungsten-filament lamp load.  Switches rated above 400 A shall be suitable for 30% or 400 A tungsten-filament lamp load, whichever is higher.


H.
Automatic transfer switch shall be rated to withstand rms symmetrical short circuit current available at automatic transfer switch terminals, and as scheduled on drawings.


I.
Operation:   Automatic transfer switch control panel shall use solid-state sensing on normal and emergency for automatic positive operation.



1.
Phases of normal shall be monitored line-to-line.  Provide close differential voltage sensing.  Pickup voltage shall be adjustable from 85% to 100% of nominal; dropout voltage shall be adjustable from 75% to 98% of pickup value.  Transfer to emergency shall be initiated upon reduction of normal source to 85% of nominal voltage and retransfer to normal shall occur when normal source reaches 95% of nominal.



2.
Time delay to override momentary normal source outages shall delay transfer switch signals and engine starting signals.  Time delay shall be field-adjustable from 0.5 to 6 seconds and factory set at 1 second.



3.
Time delay on retransfer to normal source shall be bypassed automatically if emergency source fails and normal source is available.  Time delay shall be field-adjustable from 0 to 30 minutes.



4.
Unloaded running time delay for emergency generator cooldown shall be field-adjustable from 0 to 5 minutes.



5.
Time delay on transfer to emergency shall be field-adjustable from 0 to 5 minutes for controlled timing of load transfer to emergency, where indicated.



6.
Independent single phase voltage and frequency sensing of emergency source:  pickup voltage shall be adjustable from 85% to 100% of nominal; pickup frequency shall be adjustable from 90% to 100% of nominal; transfer to emergency shall occur upon normal source failure when emergency source voltage is 90% or more of nominal and frequency is 95% or more of nominal.



7.
Provide gold-plated contact that opens when normal source fails for initiating engine starting, rated 10 A, 32 V DC.



8.
Provide white signal light to indicate when automatic transfer switch is connected to normal source, and yellow signal light to indicate when automatic transfer switch is connected to emergency source.



9.
Provide three auxiliary contacts that are closed when automatic transfer switch is connected to normal and two auxiliary contacts that are closed when automatic transfer switch is connected to emergency.  Contacts shall be rated 10 A, 480 V AC, 60 Hz.


J.
Provide engine generator exercising timer adjustable in 15-minute increments.


K.
Provide switches in NEMA 1 locking cabinet.


L.
Switch shall be 4-pole.


M.
Automatic transfer switches shall be Russelectric Model RMTD or approved equal.


N.
Program Transition Motor Transfer 




1.
Transfer switch shall be double-throw activated by electrical operators energized momentarily and connected to transfer mechanism with over-center linkage.  Minimum transfer time shall be 400 milliseconds.



2.
Provide for time delay between opening closed contacts and closing open contacts sufficient to demagnetize loads.



3.
Motor and transformer loads shall be re-energized with normal in-rush current after transfer.

4. Switch shall transfer in either direction with 70% rated voltage applied to terminals.

2.13
DATA CONDUIT WIRING AND OUTLET SYSTEM

A.
Provide a complete data conduit, wiring and outlet system as shown on drawings and specified herein.

B.
As a minimum, for each data outlet location shown on drawings provide a backbox, modular insert coverplate and 1” conduit up to cable tray mounted in corridor ceiling.  Provide category 5E cable from each outlet to data equipment closet via 1” EMT and cable tray.  Provide 10’ of slack at outlet location and 20’ of slack in data equipment closet.


C.
Material



1.
Faceplates shall be Ortronics Series II or approved equal.

2.
Data Modular Inserts shall be Ortronics Series II 8 portion, 8 conductor or approved equal.

3. Data Horizontal Cable shall be 5E Power Sum Berk Tek P/N 120545 or approved equal.  The horizontal cable running to/from each data port shall be Blue in color.

D.
Acceptable Manufacturers of Equipment:

1.
Faceplates:  Ortronics, Lucent, Siemens or approved equal.

2.
Modular Inserts: Ortronics, Lucent, Siemens or approved equal. 


3.
Copper Cabling:  Berk-Tek, Belden, Commscope or approved equal.

E.
Installation

1.
All devices shall comply with ANSI/TIA/EIA 568-A standard.

2.
All telecommunication outlets shall be T568-B wiring configuration.

3.
All UTP cabling shall meet all requirements in ANSI/TIA/EIA S-80-576 that are applicable to 4-pair inside wiring cable for plenum spaces within a building.

4.
All four pairs of each horizontal cable shall be terminated at both ends.

a. One end shall be terminated in an eight position, eight conductor modular jack at outlet.

b. One end shall be terminated in an eight position, eight conductor 110 data patch panel.

5.
Provide labeling and identification for all cables, modular inserts, faceplates and punchdown blocks.

6.
Provide testing of all cables.
PART 3 – EXECUTION

3.01
IDENTIFICATION

A.
Nameplates

1.
Provide nameplates on all equipment specified in other sections of this specification including but not limited to switchboards, substations panelboards, transformers, junction and pull boxes, disconnect switches, motor starters and motor control centers, contactors, time clocks, remote control stations and fire alarm panels and annunciators. 

2.
Nameplates shall designate equipment tag number as defined on the drawings, system voltage where applicable, circuit number, device controlled and system function.  Refer to typical nameplate detail on the drawings for additional requirements.

3.
Submit a complete list of proposed nameplates prior to order to ensure conformance to design criteria.  Submittal shall include nomenclature, size and layout of each tag.

3.02
RACEWAYS AND CONDUIT

A.
General

1.
Unless specified or shown on Drawings otherwise, install raceways and conduits concealed.  Raceways and conduits may be run exposed on unfinished walls and basement ceilings with exposed structure, in mechanical rooms, electric rooms, attics and roof spaces. 

2.
Run concealed raceways and conduits in as direct lines as possible with minimum number of bends of longest possible radius.  Install exposed raceways and conduits parallel to or at right angles to building lines.

3.
Raceways and conduits runs shall be mechanically and electrically continuous from supply to outlet.  Conduit shall enter and be secured to metallic enclosures with lock nut and bushing inside.  Provide additional exterior lock nut for RGS connections.  Bushings shall be the bonding type for conduit connections to metallic enclosures with concentric or eccentric knockouts.  Lock nuts and bushings will not be required where conduits are screwed into threaded hubs.

4.
Size raceways and conduits as required by NEC unless oversized raceways and conduits are shown on the Drawings.  Raceways and conduits shall be ¾” minimum.

5.
Install conduit systems complete before installation of conductors.  Blow through and swab after plaster is finished and dry, and before conductors are installed.

6.
Raceways and conduits supports shall be rigidly attached to the building structure utilizing corrosion resistant components suitable for use with the selected raceway or conduit.  Refer to the seismic restraint sections of this specification for any additional requirements.

7. 
Field bending, cutting and threading shall be executed with the proper tools, resulting in bends and shortened conduits and raceways that are equivalent to factory fabricated and purchased components.

8. Provide standoff clips for conduits on exterior and wet location walls.

9. Protect all vertical conduit runs from the entrance of foreign material before installation of conductors and the final closure of the raceway system.  All spare conduits (vertical and horizontal runs) shall be sealed with a bushing and appropriate insert to prohibit entrance of debris or vermin.  Affix a label that indicates “Spare Conduit to 

” at each seal.  Label shall be in accordance with the labeling section of this specification.

B.
Rigid Galvanized Steel (RGS) Conduit

1.
RGS may be used for all raceway applications outlined for EMT and PVC.  RGS shall be used in locations where subject to accidental damage or abuse and for all above grade exterior applications unless other wiring methods are specified on the drawings.  All circuit conductors in excess of 600 V shall be installed in RGS.

2.
RGS shall not be used in corrosive environments.

3.
All RGS fittings shall be threaded.

C.
Intermediate Metal Conduit (IMC) may be used in any application, with same requirements, where RGS is allowed except for circuits operating at more than 600 V.

D.
Electrical Metallic Tubing (EMT)

1. EMT may be used for lighting and receptacle branch circuits, telephone, fire alarm, communications, signal and instrumentation circuits and for control circuits.  EMT may be used in masonry walls, above hung ceilings, in equipment rooms, in mechanical and electrical chases and closets, in exposed locations along ceilings or walls above normal traffic level and where not subject to accidental damage or abuse.

2.
EMT shall not be used in exposed applications below 8 feet above finished floor or in exterior or damp/wet/corrosive locations.  Electrical, telephone and communications closets are considered exempt from this restriction and may be installed below 8’ AFF in this application only.  EMT shall not be installed underground, in slabs on grade, in exterior locations, in hazardous areas, or for circuits operating at more than 600 V.

E.
Polyvinyl Chloride (PVC) Non-metallic Conduit

1.
PVC may be used for installation in concrete or direct burial applications where not subject to damage.  PVC may be used in corrosive environments where specifically allowed on the drawings.

2.
PVC shall not be used for penetrations from concrete slabs.  Transition to RGS shall be made a minimum of 2” below the slab finished surface, prior to penetration.

3. 
All connections shall utilize solvent and glue in accordance with the recommendations of the conduit manufacturer.

F.
Fiberglass Reinforced Epoxy (FRE) Conduit shall be used in corrosive environments only as specified on the drawings.

G.
Miscellaneous Conduit Fittings

1.
Expansion/Deflection Fittings: Raceways and conduit buried or secured rigidly on opposite sides of building expansion joints and long runs of exposed conduit subject to expansion and contraction due to variations in temperature shall have expansion fittings.  Raceways and conduit shall cross building expansion joints at right angles. Provide separate external copper bonding jumper secured with grounding straps on each end of fitting.  Fittings shall safely deflect and/or expand/contract to twice the distance of potential movement.

2.
Penetrations of all below grade exterior walls and flooring shall require approval by the Contracting Officer.  Submit proposed penetration points, size openings and penetration methods to Contracting Officer.  Penetrations shall utilize sealing fittings appropriately sized for the application.  Duct bank penetrations are excluded from this requirement.

3.
Sealing Fittings shall be installed wherever conduits pass from warm to cold locations to minimize condensation within the conduit.  Sealing fittings shall be installed with RGS penetration of the wall and terminate in a suitably sized junction box.

4.
Refer to other specification sections for requirements pertaining to sealing for hazardous atmospheres.

H.
Flexible Metallic Conduit

1.
Provide flexible metallic conduits for connections to electrical equipment and to equipment furnished under other Divisions that are subject to movement, vibration or misalignment and/or where noise transmission must be eliminated or reduced.

2.
Flexible metallic conduit shall be liquid-tight under the following conditions:

a.
Exterior locations

b.
Moisture or humidity-laden atmospheres

c.
Environments where seepage or dripping of water, grease, oil or other fluids is possible.  All mechanical equipment rooms and penthouses, kitchens and;

d.
Corrosive atmospheres

I.
Wireways shall be provided where specifically shown on the drawings or where the group mounting of controllers, disconnects, enclosures, etc warrant the use for elimination of multiple short conduit runs.  Wireways shall be provided complete with all required appurtenances necessary to have a totally enclosed system rated for the environment. Wireways shall not be installed in any location where subject to accidental damage or abuse.

J. 
Raceway and Conduit Installation in Concrete Slabs

1.
Raceways and conduit may be installed in slabs where specifically allowed on the drawings.  Maximum outside diameters of raceways in slabs shall not exceed 1/3 slab thickness.  No more than two 3/4" raceways shall cross in floor slab at a single point.  Lateral spacing of parallel raceways shall be at least 6" on centers. Submit raceway layout plan for approval to Contracting Officer and obtain signoff from the structural engineer of the actual installation before pouring slabs. All in slab installations shall be photographed, with prints and negatives appropriately marked and turned over to the Air National Guard at job completion.

2.
Raceways and conduit shall not be placed in slabs less than 3” thick.

3.03
WIRE AND CABLE (600V)

A.
Homerun designations on the drawings are diagrammatic only.  Install branch circuits and feeders from the power source to the attachment point as required for a complete system.  Provide slack wire for connections to equipment installed by others.  Refer to schedules and risers where specific conductor and associated raceway sizes are not indicated on the floor plans.

B.
Connect branch circuit homerun with two or three circuits and common neutral only where specifically shown on the drawings.  Circuits with common neutrals shall not be connected to the same phase to ensure cancellation of the return current in the neutral conductor.

C.
Install wires and cable in raceways as specified.  All conductor sizing based upon no greater than three current carrying conductors in a conduit.  Installation of up to six circuits (no greater than twelve current carrying conductors) in a single conduit will be allowed if the conductor sizing is increased to the required Ampacity to accommodate de-rating factors required by the NEC and NFPA 70.

D.
The minimum wire size shall be #12 unless #14 specifically allowed on the drawings for wiring of controls.  Branch circuits longer than 75' for 120 V and 175' for 277 V from panel to last outlet shall be increased a minimum of one size above that shown on the drawings to minimize voltage drop to less than 2%.

E.
Conductors shall be identified at all accessible locations in the following manner:

1.
Color code secondary service, feeders and branch circuit conductors as follows:

208/120 Volts

Phase


480/277 Volts

      Black

   A


     Brown

      Red

   B


     Orange

      Blue

   C


     Yellow

      White

Neutral


      Gray




      Green

Ground

     Green

2.
Provide nonferrous wire markers, embossed or printed to correspond with the Drawings. Labels shall be permanently marked so that the source of the branch circuit or feeder may be readily identified.  Hand written labels are not acceptable. Embossed tag equal to 3M Scotch Code STL-TAG  or SCS-TM shall be applied with two miniature cable ties or slipped through both end holes. Heat bonded tag equal to 3M Scotch Code SCS-HB shall be permanently affixed with a heat gun.

F.
Cable

1.
Direct buried UF cable shall be used only where specifically allowed on the drawings.

2.
Flexible Metal Clad (MC) cable. 

G.
Splices and Terminations

1.
No more than twelve splices of current carrying conductors or six circuits, whichever is greater, shall be allowed in a single enclosure or junction box.

2.
Splices and terminations shall be sized to the specified conductor.  The insulation shall be cut back with the appropriate tools such that the conductors are not nicked or damaged.

3.
The compression tool shall be appropriate for the installation of the provided lug or butt splice to ensure pressure necessary for a proper connection is applied.

4.
Terminations shall not be stacked or bent unless specifically listed for the application.

H.
Arc-proofing shall be applied to all feeders greater than 100 Amperes where multiple circuits are installed in common enclosures such as handholes, manholes and junction boxes.  Apply tape in single, half-lapped layer as required by manufacturer's recommendations.  Secure with strips of red plastic film tape on 208Y/120V conductors. 

I.
Cable Pulling

1.
Pull cables that share conduit at same time into completely installed raceway. Conductors shall not be pulled in raceways with existing wiring.

2.
Submit cable pulling calculations for Contracting Officers’ approval prior to all mechanically assisted pulls.  Attach pull ropes to conductors with basket-weave grips on pulling eyes.  Provide means to measure tension during entire pull.  Utilize pulling compounds to lessen friction in accordance with the manufacturer’s recommendations.

3.
Mechanically assisted pulls shall utilize equipment specifically designed for the purpose such as ropes, electric wench, pulleys, etc.  The use of a motorized vehicle to assist in a cable pull is prohibited.

3.04
WIRING DEVICES AND PLATES

A.
Branch circuitry shall be attached to all devices using the attachment screw or utilizing back wiring chambers that utilize screws for compressing the connection on the wire. Quick stab features that do not require a positive screw on attachment for the conductor are not acceptable.

B.
Receptacle devices for other than 20 amp, 120 volt, 2-wire, circuits shall be provided with tags indicating voltage characteristics and circuit number of outlet that match the nameplate or engraving required on the faceplate.

C.
Remove the interconnecting tab for receptacles identified for ½ switched applications such that the top is switch controlled and the bottom is constantly energized.

D.
The drawings specify all dimmer sizes based upon full capacity with no heat removal fins removed for ganged applications.  Outlet boxes shall be sized to accommodate the specified dimmer at full rating.

3.05
OUTLET BOXES

A.
Outlet and switch boxes shall be securely fastened to metal studs with a minimum of two self-tapping screws.  Boxes three gang and greater shall be securely fastened to studs on both sides of the box.

B.
Fasteners for mounting boxes in damp or wet locations shall be stainless steel.

C.
Pressed steel boxes shall not be used for exposed surface mounted locations below 8’0” AFF.

D.
Outlet and switch boxes shall not be installed back to back.  Stagger box installation to adjacent stud spaces to maintain sound separation between rooms.

E.
Floor boxes shall not be used above grade level in concrete decking without the approval of the Contracting Officer.  Floor slab installations shall not degrade the required structural or fire rating integrity of the floor deck.

3.06
JUNCTION AND PULL BOXES

A.
Junction box covers shall be accessible.  Do not install junction boxes above suspended ceilings except where ceiling is removable or where an access panel is provided.

B.
Pull boxes connected to concealed conduits shall be mounted with covers flush with finished wall or ceiling.

C.
Pull boxes exposed to rain or in damp/wet locations shall be weatherproof NEMA 3R unless noted otherwise on the drawings.

D.
No pull box shall be within 2 feet of another.

E. 
Provide clamps, grids, cable ties and other non-conductive or combustible appurtenances to secure cables.  No cable shall be unsupported for more than 30".  Cables shall not touch or be unsupported within 1” of the box cover.

F. 
Each junction and pull box shall have a suitable laminated plastic nameplate with white cut letters identifying power source, voltage and driven load of the associated branch circuits or feeders.

F. Submit box sizing calculations to confirm all box dimensions are in accordance with code requirements with product data prior to installation.

3.07
GROUNDING


A.
Provide equipment grounding system as shown on Drawing E-6.  Equipment grounding system shall be designed so metallic structures, enclosures, raceways, junction boxes, outlet boxes, cabinets, machine frames, portable equipment and other conductive items in close proximity with electrical circuits operate continuously at ground potential and provide low impedance path for possible ground fault currents.


B.
System shall meet NEC requirements, modified as shown on Drawings and as specified.


C.
Provide grounding network as shown on Drawing E-6.



D.
Provide separate green insulated equipment-grounding conductor for each single or three-phase feeder and each branch circuit.  Install grounding conductor in common conduit with related phase or neutral conductors, or both.  Parallel feeders installed in more than one raceway shall have individual full size green insulated equipment ground conductors.


E.
Determine numbers and sizes of screw terminals for equipment grounding bars in panelboards and other electrical equipment.  Provide screw terminals for active circuits, spares and spaces.


F.
Provide green insulated grounding conductor in nonmetallic conduits or ducts unless specified otherwise.
3.08
MOTOR STARTERS

A.
Each starter shall have a suitable laminated plastic nameplate with white cut letters identifying power source, voltage and driven load.

B.
Overload relay heater ratings shall be properly sized and coordinated for the associated motor in accordance with code and manufacturers recommendations.

C.
Field Adjustments

The following minimum work shall be performed under the technical direction of the manufacturer's service representative.

1.
Verify basic operation of starter from control power source.

2.
Follow the manufacturer’s instruction and the contract documents concerning any short circuit device settings, HMCP settings or timing relays.  All adjustable settings shall be documented and included in the final O. and M. manual.

3.09
SAFETY DISCONNECT SWITCHES

A.
Provide safety disconnects as required and indicated on the drawings. Each motor shall be provided with a local disconnecting means in accordance with code requirements.

B.
Manual motor starters may be used for 120, 208 or 240V, single-phase motors up to 1 HP.  Switches shall disconnect all ungrounded conductors.  Overload heating elements shall be properly sized and coordinated for the associated motor in accordance with code and manufactures recommendations.

C.
Disconnect switches for all applications with available fault current in excess of 10,000 amperes RMS symmetrical shall be fusible.  Fuses shall be Class J, L or R and rejection clips shall be installed in the fuse holders to prohibit the installation of non-current limiting fuses.

D.
Each disconnect switch shall have a suitable laminated plastic nameplate with white cut letters identifying power source, voltage and driven load.

3.10
PANELBOARDS

A.
Circuit breakers used as a motor disconnecting means, and not in sight of the motor and the driven machinery location, shall be capable of being locked in the open position. 

B.
Circuit breakers supplying fire alarm equipment and any others loads noted on the schedules shall be capable of being locked in the ON position.  The locking means shall not inhibit the ability of the circuit breaker from performing its protective function.

C.
Nameplates shall be submitted for approval.

D.
Directories shall be typed to indicate loads served by each circuit and mounted in a holder behind a clear protective covering.

G. Provide 1/2" spacers for panelboards mounted at exterior walls below grade to establish 1/2" air space behind panel.

3.11
FIRE ALARM SYSTEM INSTALLATION - GENERAL

A. Installation



All work shall be installed as shown and in accordance with the manufacturer's diagrams and recommendations, unless otherwise specified. Smoke detectors shall not be installed until the building has been thoroughly cleaned.

1 Power Supply for the System


A single dedicated circuit connection for supplying power to each building fire alarm system shall be provided.  The primary power shall be supplied as shown on the drawings.  The power supply shall be equipped with a locking mechanism and marked "FIRE ALARM CIRCUIT CONTROL".

2. Wiring


Conduit size for wiring shall be in accordance with NFPA 70.  Wiring for the fire alarm system shall not be installed in conduits, junction boxes, or outlet boxes with conductors of lighting and power systems.  No more than one conductor shall be installed under any screw terminal.  All circuit conductors entering or leaving any mounting box, outlet box enclosure or cabinet shall be connected to screw terminals with each terminal marked in accordance with the wiring diagram.  Connections and splices shall be made using screw terminal blocks.  The use of wire nut type connectors are prohibited in the system.  Wiring within any control equipment shall be readily accessible without removing any component parts.  The fire alarm equipment manufacturer's representative shall be present for the connection of wiring to the control panel.  All wiring and cable shall be installed in EMT.  Flexible conduit and cables installed above hung ceiling will not be allowed.


Circuits shall not be loaded greater than 80% of capacity.  Circuit loading shall be based on the maximum connected device outputs while in alarm.  Specified 20% spare capacity shall apply to all manual and automatic initiating device circuits, speaker circuits, strobe circuits and control circuits. 



Classification and Style of Circuitry:

Signaling Line Circuits (SLCs), floor addressable loop circuits, shall be Class A Style 7.

Notification Alarm Circuits (NACs), floor audio and visual circuits, shall be Class A Style Z.

For all Class A wiring, the outgoing and return conductors shall be routed separately.  The outgoing and return circuit conductors shall NOT be run in the same raceway, as per NFPA 72 Article 3-4.4.


3.
Control Panel




The control panel and its assorted components shall be mounted so that no part of the enclosing cabinet is less than 12 inches nor more than 78 inches above the finished floor.  All manually operable controls shall be between 36 inches to 42 inches above the finished floor.  Panel shall be installed to comply with the requirements of UL 864.

4. Detectors




Detectors shall be installed in accordance with NFPA 72.  Detectors shall be at least 12 inches from any part of any lighting fixture.  Detectors shall be located at least 3 feet from diffusers of air handling systems.  Each detector shall be provided with appropriate mounting hardware as required by its mounting location.   Detectors, which mount in free space, shall be mounted directly to the end of the stubbed down rigid conduit drop.  Conduit drops shall be firmly secured to minimize detector sway.  Where length of conduit drop from ceiling or wall surface exceeds 3 feet, sway bracing shall be provided.



B. Overvoltage and Surge Protection



All equipment connected to alternating current circuits shall be protected from surges per IEEE C62.41 and NFPA 70.  All cables and conductors, which serve as communications links, except fiber optics, shall have surge protection circuits installed at each end.  Fuses shall not be used for surge protection.



C.
Grounding



Grounding shall be provided to building ground or ground rods shall be driven.  Maximum impedance to ground shall be 25 ohms.  Ground rods shall not protrude more than 6 inches above grade.



D.
Testing



The Contractor shall notify the Designer 30 days before the preliminary and acceptance tests are to be conducted.  The tests shall be performed in accordance with the approved test procedures in the presence of the Designer.  The control panel manufacturer's representative shall be present to supervise all tests.  The Contractor shall furnish all instruments and personnel required for the tests.

1. Preliminary Tests

2. Upon completion of the installation, the system shall be subjected to functional and operational performance tests [including tests of each installed initiating and notification appliance].  Tests shall include the meggering of all system conductors to determine that the system is free from grounded, shorted, or open circuits.  The megger test shall be conducted prior to the installation of fire alarm equipment.  If deficiencies are found, corrections shall be made and the system shall be retested to assure that it is functional.

3. Acceptance Test

4. Testing shall be in accordance with NFPA 72.  The recommended tests in NFPA 72 shall be considered mandatory and shall verify that all previous deficiencies have been corrected.  The test shall include the following:

5. Test of each function of the control panel.

a. Test of each circuit in both trouble and normal modes.

b. Tests of alarm initiating devices in both normal and trouble conditions.

c. Tests of each control circuit and device.

d. Tests of each alarm notification appliance. 

e. Tests of the battery charger and batteries. 

f. Complete operational tests under emergency power supply. 

g. Visual inspection of all wiring connections.

h. Opening the circuit at each alarm initiating device and notification appliance to test the wiring Construction Supervisory feature. 

i. Ground fault

j. Short circuit faults

k. Stray voltage

l. Loop resistance

E. Training


Training course shall be provided for the operations and maintenance staff.  The course shall be conducted in the building where the system is installed or as designated by the Designer.  The training period shall consist of 3 training days (8 hours per day) and shall start after the system is functionally completed but prior to final acceptance tests.  The instructions shall cover all of the items contained in the operating and maintenance instructions.

3.12
PAD MOUNT TRANSFORMERS

A. Connections to transformers shall be made with flexible metal conduit, no less than 18" nor more than 36" in length, or with approved isolating connectors.

B. Mount transformers as indicated on the drawings.  Locate no closer than 6-inches from adjacent wall on structure to ensure adequate ventilation.

C. Provide vibration dampening mounts for all installations.

D. Adjust primary taps to settings assigned by the Contracting Officer.

E.
Connect Wye-connected secondary 208/120V, 3 phase to ground in accordance with NEC for separately derived systems.

3.13
LIGHTING FIXTURES

A. Lamps

1. Lamps of the type, wattage, and voltage rating indicated shall be delivered to the project in the original cartons and installed in the fixtures just prior to the completion of the project.

2. Lamps shall be handled with cotton gloves to avoid finger print markings.

B. Fixtures

1. Accessories

a. Accessories such as straps, mounting plates, nipples, or brackets shall be provided for proper installation.  Open type fluorescent fixtures with exposed lamps shall have a wire-basket type guard.

2. Suspended Fixtures

a. Suspended fixtures shall be provided with swivel hangers in order to ensure a plumb installation.  Pendants, rods, or chains 4 feet or longer excluding fixture, shall be braced to limit swinging.  Bracing shall be 3 directional, 120 degrees apart.  Single unit suspended fluorescent fixtures shall have twin-stem hangers.  Multiple unit or continuous-row fluorescent units shall have a tubing or stem for wiring at one point, and a tubing or rod suspension provided for each length of chassis including one at each end.  Maximum distance between adjacent tubing or stems shall be 10 feet.  Rods shall be of not less than 3/16 inch diameter.  Flexible raceway shall be installed to each fixture from an overhead junction box unless flexible cord specified on the schedule.  Fixture to fixture wiring installation is allowed only when fixtures are installed end to end in a continuous run.

3. Ceiling Fixtures

a. Ceiling fixtures shall be coordinated with and suitable for installation in, on, or from the suspended ceiling provided under other sections of these specifications.  Installation and support of fixtures shall be in accordance with the NFPA 70 and manufacturer’s recommendations.  Where seismic requirements are specified herein, fixtures shall be supported as shown or specified.  Recessed fixtures shall have adjustable fittings to permit alignment with ceiling panels.  Recessed fixtures installed in fire-resistive type of suspended ceiling construction shall have the same fire rating as the ceiling or shall be provided with fireproofing boxes having materials of the same fire rating as the ceiling panels, in conformance with UL-03.

4.
Do not install fixtures until work of other trades that may damage fixtures is completed.

5.
Provide plaster frames for fixtures recessed in gypsum board or a plaster ceiling.

6.
Do not suspend or support lighting fixtures or safety chains from hung ceiling, conduit or duct.  Support fixtures with safety chain from structural members only.

7.
Provide Unistrut below ducts where fixture locations coincide with HVAC duct or mechanical piping runs.  Provide threaded rods to support Unistrut.

8.
Support surface-mounted luminaries at least two concealed points to prevent rotation.

9.
Incandescent and tungsten halogen lamps shall not be operated, other than for initial testing, before final inspection.

10.
Handling of reflectors shall be done only with cotton gloves to avoid imprinting finger prints on reflective surfaces.

3.14
ACCEPTANCE TESTS

A.
General Scope

1. The electrical contractor shall engage the services of a recognized independent testing firm for the purpose of performing inspections and tests as herein specified.

2. The testing firm shall provide all material, equipment, labor, and technical supervision to perform such tests and inspections.

3. It is the purpose of these specifications to assure that all tested electrical equipment, both contractor and Air National Guard-supplied, is operational and within industry and manufacturer’s tolerances and is installed in accordance with design specifications.

4. The tests and inspections shall determine suitability for energization.

5. An itemized description of equipment to be inspected and tested follows:

The equipment to be inspected and tested shall include:

a. Molded case circuit breakers

b. Panelboards

c. Transformers

B.
Applicable References

1. All inspections and field tests shall be in accordance with the latest edition of the applicable codes, standards, and specifications.

a. American National Standards Institute – ANSI

b. American Society for Testing and Materials – ASTM

c. Association of Edison Illuminating Companies – AEIC

d. Institute of Electrical and Electronic Engineers – IEEE

e.
Insulated Cable Engineers Association – ICEA

f.
InterNational Electrical Testing Association – NETA

g.
National Electrical Manufacturer’s Association – NEMA

h.
National Fire Protection Association – NFPA

i.
Occupational Safety and Health Administration – OSHA

j.
State and Local Codes and Ordinances

k.
Underwriters Laboratory - UL

C.
Qualifications of Testing Firm

1. The testing firm shall be a independent testing organization which can function as an unbiased testing authority, professionally independent of the manufacturers, suppliers, and installers of equipment or systems evaluated by the testing firm.

2. The testing firm shall be regularly engaged in the testing of electrical equipment devices, installations, and systems.

3. The lead, on site, technical person shall be currently certified by the InterNational Electrical Testing Association (NETA) or the National Institute for Certification in Engineering Technologies (NICET) (or equivalent), in electrical power distribution system testing.

4. The testing firm shall utilize technicians who are regularly employed by the firm for testing services.

5. The testing firm shall submit proof of the above qualifications with bid documents when requested.

D.
Division of Responsibility

1. The contractor or testing firm shall perform routine insulation-resistance, continuity, and rotation tests for all distribution and utilization equipment prior to and in addition to tests performed by the testing firm specified herein.

2. The contractor/Air National Guard shall supply a suitable and stable source of electrical power to each test site.  The testing firm shall specify the specific power requirements.

3. The contractor/Air National Guard shall notify the testing firm when equipment becomes available for acceptance tests.  Work shall be coordinated to expedite project scheduling.

4. The testing firm shall notify the Air National Guard’s representative prior to commencement of any testing.

5. Any system, material, or workmanship, which is found defective on the basis of acceptance tests, shall be reported.

6. The testing firm shall maintain a written record of all tests and shall assemble and certify a final test report.

7. Safety and Precautions

a. Safety practices should include, but are not limited to, the following requirements:

1) Occupational Safety and Health Act.

2) Accident Prevention Manual for Industrial Operations, National Safety Council.

3) Applicable state and local safety operating procedures.

4) Air National Guard’s safety practices.

5) ANSI/NFPA 70E, Electrical Safety Requirements for Employee Workplaces.

6) American National Standards for Personnel Protection: Lockout/Tagout.

b. All tests shall be performed with apparatus de-energized except where otherwise specifically required.

c. The testing organization shall have a designated safety representative on the project to supervise operations with respect to safety.

E.
General

1. Suitability of Test Equipment

a. All test equipment shall be in good mechanical and electrical condition.

b. Selection of metering equipment should be based on knowledge of the waveform of the variable being measured.  Digital multimeters may be average or RMS sensing and may include or exclude the dc component as required for the applicable testing.

c. Field test metering used to check power system meter calibration must have an accuracy higher than that of the instrument being checked.

d. Accuracy of metering in test equipment shall be appropriate for the test being performed but not in excess of two percent of the scale used.

e. Waveshape and frequency of test equipment output waveforms should be appropriate for the test and tested equipment.

2. Test Instrument Calibration

a. The testing firm shall have a calibration program that assures that all applicable test instruments are maintained within rated accuracy.

b.
The accuracy shall be directly traceable to the National Institute of Standards and Technology.  (NIST)

c.
Instruments shall be calibrated in accordance with the following frequency schedule:

1)
Field instruments:  Analog, 6 months maximum, Digital, 12 months maximum.

2)
Laboratory instruments:  12 months.

3)
Leased specialty equipment:  12 months where accuracy is guaranteed by lessor.

d. Dated calibration labels shall be visible on all test equipment.

e. Records, which show date and results of instruments calibrated or tested, must be kept up to date.

f. Up-to-date instrument calibration instructions and procedures shall be maintained for each test instrument.

g. Calibrating standard shall be of higher accuracy than that of the instrument tested.

3.
Test Report

a. The test report shall include the following:

1) Summary of project.

2) Description of equipment tested.

3) List of all test equipment used applicable calibration date.

4) Description of test.

5) Test results.

6) Analysis and recommendations.

b. Submit (3) copies of the complete report to the Contracting Officer for approval.

F. Inspection and
Test Procedures

1. Low-voltage insulated Case/Molded Case (Greater than 100 Ampere Frame)

a. Visual and Mechanical Inspection

1)
Compare nameplate data with drawings and specifications.

2)
Inspect circuit breaker for correct mounting.

3)
Operate circuit breaker to insure smooth operation.

4)
Inspect case for cracks or other defects.

5)
Verify tightness of accessible bolted connections and/or cable connections by calibrated torque-wrench method in accordance with manufacturer’s published data or NETA Guidelines.  Perform thermographic survey.

6)
Inspect mechanism contacts and arc chutes in unsealed units.

b.
Electrical Tests

1) Perform a contact-resistant test.

2) Perform an insulation-resistance test at 1000 volts dc from pole-to-pole and from each pole-to-ground with breaker closed and across open contacts of each phase.

3) Perform insulation resistance test at 1000 volts dc on all control wiring.  Do not perform the test on wiring connected to solid state components.

4) Perform adjustments for final settings in accordance with coordination study supplied by Air National Guard.

5) Perform long-time delay time-current characteristics tests by passing 300 percent rated current through each pole separately unless series testing is required to defeat ground fault functions.

6) Determine short-time pickup and delay by primary current injection.

7) Determine ground-fault pickup and time delay by primary current injection.

8) Determine instantaneous pick-up current by primary injection using run-up or pulse method.

9) Verify correct operation of any auxiliary features such as trip and pick-up indicators, zone interlocking, electrical close and trip operation, trip-free, and antipump function.

c.
Test Values




1)
Bolt-torque levels shall be in accordance with NETA Guidelines unless otherwise specified by manufacturer.





2)
Compare microhm or millivolt drop values to adjacent poles and similar breakers.  Investigate deviations of more than 25 percent.  Investigate any value exceeding manufacturer’s recommendations.





3)
Insulation resistance shall not be less than 100 megohms.





4)
Trip characteristic of breakers shall fall within manufacturer’s published time-current characteristic tolerance band, including adjustment factors.

5)
For molded-case circuit breakers, all trip lines shall fall within NETA Guidelines.  Circuit breakers exceeding specified trip time at 300 percent of pick-up shall be tagged defective.

6)
For molded-case circuit breakers instantaneous pick-up values shall be within values shown on NETA Guidelines.

G.
Thermographic Survey

1.
Visual and Mechanical Inspection

a.
Inspect physical, electrical, and mechanical condition.

b.
Remove all necessary covers prior to thermographic inspection.

2.
Equipment to be inspected shall include all current-carrying devices.

3.
Provide report including the following:

a.
Discrepancies.

b.
Temperature difference between the area of concern and the reference area.

c.
Cause of temperature difference.

d.
Areas inspected.  Identify inaccessible and/or unobservable areas and/or equipment.

e.
Identify load conditions at time of inspection.

f.
Provide photographs and/or thermograms of the deficient area.

4.
Test Parameters

a.
Inspect distribution systems with imaging equipment capable of detecting a minimum temperature difference of 1°C at 30°C.

b.
Equipment shall detect emitted radiation and convert detected radiation to visual signal.

c.
Thermographic surveys should be performed during periods of maximum possible loading but not less than 40 percent of rated load of the electrical equipment being inspected.  Refer to NFPA 70B-1994, Section 18-16 (Infrared Inspection).

5.
Test Results

a.
Temperature differences of 1°C to 3°C indicate possible deficiency and warrant investigation.

b.
Temperature differences of 4°C to 15°C indicate deficiency.




c.
Temperature differences of 16°C and above indicate major deficiency; report immediately.

H.
Low-voltage cables, 600 V Maximum

1. Visual and Mechanical Inspection

a.
Inspect exposed sections of cables for physical damage and correct connection in accordance with single-line diagram.

b.
Verify tightness of accessible bolted connections by calibrated torque wrench in accordance with manufacturer’s published data or NETA recommendations.

c.
Inspect compression-applied connectors for correct cable match and indention.

d.
Verify cable color coding with applicable engineer’s specifications and National Electrical Code standards.

2. Electrical Tests

a.
Perform insulation-resistance test on each conductor with respect to ground and adjacent conductors.  Applied potential to be 1000 volts dc for one minute.

b.
Perform continuity test to insure correct cable connection.

3. Test Values

a.
Bolt-torque levels shall be in accordance with NETA recommendations unless otherwise specified by the manufacturer.

b.
Minimum insulation-resistance values shall be not less than 50 megohms.

b. Investigate deviations between adjacent phases.

END OF SECTION
