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DOCUMENT 00 01 15 

 

LIST OF DRAWINGS 

02/11 

 

PART 1   GENERAL 

 

1.1   SUMMARY 

 

This section lists the drawings for the project pursuant to contract clause 

"DFARS 252.236-7001, Contract Drawings, Maps and Specifications." 

 

1.2   CONTRACT DRAWINGS 

 

 

Contract drawings are as follows: 

G001A         COVER SHEET 

G002A         SITE PLAN & PROJECT INFO 

G003A         CODE ANALYSIS PALN 

G004A         CODE ANALYSIS- CONSTRUCTION INFORMATION 

G005A         ACCESSIBILITY DETAILS AND NOTES 

G006A         ACCESSIBILITY DETAILS AND NOTES 

 

S001A         GENERAL NOTES 

S501A         CONCRETE DETAILS 

S901A         EQUIPMENT ANCHORAGE DETAILS 

 

AD101A        FIRST FLOOR AND REFLECTED CEILING DEMOLITION PLAN 

A101A         FIRST FLOOR FURNITURE/EQUIPMENT PLAN 

A103A         FIRST FLOOR ENLARGED PLAN 

A201A         REFLECTED CEILING PLAN 

A401A         INTERIOR ELEVATIONS 

A402A         INTERIOR ELEVATIONS 

A601A         CEILING DETAILS 

A602A         GENERIC DETAILS 

A603A         GENERIC DETAILS 

A702A         SCHEDULES 

 

FP101A        FIRE PROTECTION EXISTING PLAN 

FP102A        FIRE PORTECTION PLAN 

 

P001A         PLUMBING LEGEND AND GENERAL NOTES 

PD101A        PLUMBING DEMOLITION FLOOR PLAN 

P101A         PLUMBING FIRST FLOOR PLANS 

P501A         PLUMBING DETAILS 

P601A         PLUMBING SCHEDULES 

P602A         PLUMBING SCHEDULES 

 

M001A         MECHANICAL LEGEND AND GENERAL NOTES 

MD101A        MECHANICAL DEMOLITION FLOOR PLAN 

M101A         MECHANICAL FLOOR PLAN 

M501A         MECHANICAL DETAILS 

 

E001A         ELECTRICAL LEGEND AND GENERAL NOTES 

ED101A        ELECTRICAL DEMOLITION FLOOR PLANS 

E100A         ELECTRICAL FLOOR PLANS 
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E101A         ELECTRICAL FLOOR PLANS 

E501A         ELECTRICAL DETAILS 

E601A         SINGLE LINE DIAGRAM 

E602A         FIXTURE SCHEDULE 

E603A         KITCHEN EQUIPMENT SCHEDULES 

E604A         KITCHEN EQUIPMENT SCHEDULES 

 

T000A         TECHNOLOGY COVER SHEET 

T101A         TECHNOLOGY FLOOR PLAN 

T201A         TECHNOLOGY RCP 

T202A         TECHNOLOGY DETAILS 

 

FS000A        FOODSERVICE NOTES & INDEX 

FS001A        FOODSERVICE FIXTURE & EQUIP KEY PLAN 

FS100A        FOODSERVICE FIXTURE & EQUIP FLOOR PLAN 

FS101A        FOODSERVICE FICTURE & EQUIP ISOMETRICS 

FS200A        FOODSERVICE FIXTURE & EQUIP SCHEDULE 

FS300A        FOODSERVICE FIXTURE & EQUIP ELECT. RI 

FS400A        FOODSERVICE FIXTURE & EQUIP PLUMB. RI 

FS600A        FOODSERVICE FIXTURE & EQUIP SPECIAL COND. 

FS700A        FOODSERVICE FIXTURE AND EQUIP ELEVATION KEYPLAN 

FS701A        FOODSERVICE FIXTURE AND EQUIP ELEVATIONS 

FS702A        FOODSERVICE FIXTURE AND EQUIP ELEVATIONS 

FS703A        FOODSERVICE FIXTURE AND EQUIP ELEVATIONS 

 

 

1.3   SUPPLEMENTARY DRAWINGS 

 

These supplementary drawings may not be a part of the contract but are 

included with the drawings for information. 

 

1.3.1   Reference Drawings 

 

The following reference drawings are intended only to show the original 

construction.  Drawings are the property of the Government and shall not be 

used for any purpose other than that intended by the contract.  The drawing 

rePDF full size.  Full-size drawings are available at the bidder's or 

Contractor's expense.  Information on procuring these full-size drawings may 

be obtained from the Contracting Officer.   

     

-- End of Document -- 
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DOCUMENT 00 22 13.00 20 

 
SUPPLEMENTARY INSTRUCTIONS TO OFFERORS 

02/14 
 
PART 1   GENERAL 
 
1.1   CONTRACT LINE ITEMS 
 
The terms Offeror and Bidder and versions thereof (offer/bid) have the same 
definition as used within this contract. 

 
Provide the Contract Line Item (CLIN) lump sum price for the following 
items: 

 
    CLIN 0001 - BASE PRICE.  Price includes the following: 

 
    CLIN 0001AA.  Price for the entire work, complete to the 5 foot line 

outside of the building, in accordance with the drawings and 
specifications, but excluding work described in Contract Line Item and 
other price additional alternative work or breakouts. 

 
CLIN DESCRIPTION TOTAL PRICE FOR CLIN 

0001AA 

0001AA Default price $__________ 

 
    CLIN 0001AB-C.  Price for the work described below and as shown on 

working drawings. 
 
CLIN DESCRIPTION TOTAL PRICE FOR CLIN 

0001AB 

0001AB Alt A- Omit $__________ 

  
 
 
CLIN DESCRIPTION TOTAL PRICE FOR 

0001AC 

0001AC Alt. B- Omit $__________ 
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1.2   GENERAL BID NOTES 
 

a.  Award will be made on the total sum of Contract Line Item 0001AA and 
the impact of add/alt. options and price information found in Items 
0001AB through 0001AS.    If there is a difference between a unit price 
and the extended total, the unit price will be held to be the intended 
bid and the total recomputed accordingly.  If an Offeror provides a 
total but fails to enter a unit price, the total divided by the 
specified quantity will be held to be the intended unit price. 

 
 

e.  If options are exercised, additional bonding and consent of surety is 
required.  Consequently, the Performance Bond must reflect 100 percent 
of the aggregate amount of all Items.   

 
 
PART 2   PRODUCTS 
 
Not used. 

 
PART 3   EXECUTION 
 
Not used. 

 
     
-- End of Document   -- 
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SECTION 01 11 00 

 

SUMMARY OF WORK 

08/15 

 

PART 1   GENERAL 

 

1.1   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for information only.  When 

used, a designation following the "G" designation identifies the office that 

will review the submittal for the Government.    Submit the following in 

accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

Salvage Plan; G 

 

1.2   WORK COVERED BY CONTRACT DOCUMENTS 

 

1.2.1   Project Description 

 

The project is located at this Flight Kitchen and includes kitchen equipment 

replacement, renovation of Servery and Dining Areas, and new finishes. The 

MEP scope will support changes made to the Servery and Dining facility to 

new or relocated equipment. This will also include finishes and incidental 

related work. A new closet is being build. 

 

1.2.2   Location 

 

The work is located at the Shaw AFB Building 1518 in Sumter SC>, 

approximately as indicated.  The exact location will be shown by the 

Contracting Officer. 

 

1.3   OCCUPANCY OF PREMISES 

 

Building will be unoccupied during performance of work under this Contract. 

The flight kitchen is a small portion of the larger Deployment Center 

building that will be occupied and in operation during construction.  This 

Flight Kitchen is completely separate from the Deployment portion of the 

building and is approximately 2,500 sf.  Care shall be given to maintain 

operation or less than necessary down time of critical utilities and 

systems.  Coordinate plan shutdowns with base representative.  Occupancy 

notifications will be posted in a prominent location in the work area. 

 

Before work is started, arrange with the Contracting Officer a sequence of 

procedure, means of access, space for storage of materials and equipment, 

and use of approaches, corridors, and stairways. 

 

1.4   EXISTING WORK 

 

In addition to FAR 52.236-9 Protection of Existing Vegetation, Structures, 

Equipment, Utilities, and Improvements: 

 

a.  Remove or alter existing work in such a manner as to prevent injury or 

damage to any portions of the existing work which remain. 
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b.  Repair or replace portions of existing work which have been altered 

during construction operations to match existing or adjoining work, as 

approved by the Contracting Officer.  At the completion of operations, 

existing work must be in a condition equal to or better than that which 

existed before new work started. 

 

1.5   NOT USED 

 

1.6   SALVAGE MATERIAL AND EQUIPMENT 

 

Items designated by the Contracting Officer to be salvaged remain the 

property of the Government.  Segregate, itemize, deliver and off-load the 

salvaged property at the Government designated storage area located within 

20 miles of the construction site. 

 

Provide a salvage plan, listing material and equipment to be salvaged, and 

their storage location.  Maintain property control records for material or 

equipment designated as salvage.  Use a system of property control that is 

approved by the Contracting Officer.  Store and protect salvaged materials 

and equipment until disposition by the Contracting Officer. 

 

PART 2   PRODUCTS 

 

Not used. 

 

PART 3   EXECUTION 

 

Not used. 

     

-- End of Section -- 
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SECTION 01 14 00 

 
WORK RESTRICTIONS 

11/11 
 
PART 1   GENERAL 
 
1.1   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government.  Submittals with an "S" are 
for inclusion in the Sustainability eNotebook, in conformance with Section 
01 33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 

 
List of Contact Personnel; G 

 
1.2   CONTRACTOR ACCESS AND USE OF PREMISES 
 
1.2.1   Activity Regulations 
 
Ensure that Contractor personnel employed on the Activity become familiar 
with and obey Activity regulations including safety, fire, traffic and 
security regulations.  Keep within the limits of the work and avenues of 
ingress and egress.  Wear hard hats in designated areas.  Do not enter any 
restricted areas unless required to do so and until cleared for such entry.  
Mark Contractor equipment for identification. 

 
1.2.1.1   Subcontractors and Personnel Contacts 
 
Provide a list of contact personnel of the Contractor and subcontractors 
including addresses and telephone numbers for use in the event of an 
emergency.  As changes occur and additional information becomes available, 
correct and change the information contained in previous lists. 

 
1.2.1.2   No Smoking Policy 
 
Smoking is prohibited within and outside of all buildings on installation, 
except in designated smoking areas.  This applies to existing buildings, 
buildings under construction and buildings under renovation.  Discarding 
tobacco materials other than into designated tobacco receptacles is 
considered littering and is subject to fines.  The Contracting Officer will 
identify designated smoking areas. 

 
1.2.2   Working Hours 
 
Regular working hours must consist of an 8 1/2 hour period, excluding 
Government holidays. 

 
1.2.3   Work Outside Regular Hours 
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Work outside regular working hours requires Contracting Officer approval.  
Make application 15 calendar days prior to such work to allow arrangements 
to be made by the Government for inspecting the work in progress, giving the 
specific dates, hours, location, type of work to be performed, contract 
number and project title.  Based on the justification provided, the 
Contracting Officer may approve work outside regular hours.  During periods 
of darkness, the different parts of the work must be lighted in a manner 
approved by the Contracting Officer.  Make utility cutovers after normal 
working hours or on Saturdays, Sundays, and Government holidays unless 
directed otherwise. 

 
1.2.4   Occupied and Existing Buildings 
 
The Contractor shall be working in an existing building which is occupied.  
Do not enter the building without prior approval of the Contracting Officer. 

 
The existing buildings and their contents must be kept secure at all times.  
Provide temporary closures as required to maintain security as directed by 
the Contracting Officer. 

 
Provide dust covers or protective enclosures to protect existing work that 
remains and Government material located in the space during the construction 
period. 

 
Relocate movable furniture as appropriate away from the Contractor's working 
area and as required to perform the work, protect the furniture, and replace 
the furniture in upon completion of the work.  Leave attached equipment in 
place, and protect it against damage, or temporarily disconnect, relocate, 
protect, and reinstall them at the completion of the work if that is what 
protects the work the best. 
 

1.2.5   Utility Cutovers and Interruptions 
 

a.  Make utility cutovers and interruptions after normal working hours or 
on Saturdays, Sundays, and Government holidays.  Conform to procedures 
required in paragraph WORK OUTSIDE REGULAR HOURS. 

 
b.  Ensure that new utility lines are complete, except for the connection, 

before interrupting existing service. 
 

c.  Interruption to water, sanitary sewer, storm sewer, telephone service, 
electric service, air conditioning, heating, fire alarm, compressed 
air, etc. are considered utility cutovers pursuant to the paragraph 
WORK OUTSIDE REGULAR HOURS.  Such interruptions are further limited to 
agreed upon hours.  This time limit includes time for deactivation and 
reactivation. 

 
d.  Operation of Station Utilities:  The Contractor must not operate nor 

disturb the setting of control devices in the station utilities system, 
including water, sewer, electrical, and steam services.  The Government 
will operate the control devices as required for normal conduct of the 
work.  The Contractor must notify the Contracting Officer giving 
reasonable advance notice when such operation is required. 

1.3   SECURITY REQUIREMENTS 
 
Contract Clause FAR 52.204-2 Security Requirements and Alternate II and the 
following apply: 
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None. 

 
PART 2   PRODUCTS 
 
Not Used 

 
PART 3   EXECUTION 
 
Not Used 

 
     
-- End of Section -- 
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SECTION 01 20 00.00 20 

 

PRICE AND PAYMENT PROCEDURES 

11/11 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for information only.  When 

used, a designation following the "G" designation identifies the office that 

will review the submittal for the Government.  Submittals with an "S" are 

for inclusion in the Sustainability eNotebook, in conformance with Section 

01 33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 

Section 01 33 00 SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Schedule of Prices G 

 

1.3   SCHEDULE OF PRICES 

 

1.3.1   Data Required 

 

This contract requires the use of a cost-loaded Network Analysis Schedule 

(NAS).  The information required for the Schedule of Prices will be entered 

as an integral part of the Network Analysis Schedule. Within 15calendar days 

of notice of award, prepare and deliver to the Contracting Officer a 

Schedule of Prices (construction contract) as directed by the Contracting 

Officer.  Provide a detailed breakdown of the contract price, giving 

quantities for each of the various kinds of work, unit prices, and extended 

prices.  Costs shall be summarized, and totals provided for each 

construction category. 

 

1.3.2   Schedule Instructions 

 

Payments will not be made until the Schedule of Prices has been submitted to 

and accepted by the Contracting Officer. Identify the cost for site work and 

include incidental work to the 5 ft line.  Identify costs for the buildings 

and include work out to the 5 ft line. Work out to the 5 ft line shall 

include construction encompassed within a theoretical line 5 ft from the 

face of exterior walls and shall include attendant construction, such as pad 

mounted HVAC cooling equipment, cooling towers, and transformers placed 

beyond the 5 ft line. 

 

1.3.3   Real Property Assets 

 

The Government will provide the Draft DD Form 1354, Transfer and Acceptance 

of Military Real Property filled in with the appropriate Real Property 
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Unique Identifiers (RPUID) and related construction Category Codes to 

summarize the designed real property assets that apply to this contract.  

The Contractor shall meet with the Contracting Officer and the Real Property 

Accounting Officer during the Pre Construction Meeting and the Project 

Closeout Meetings to modify and include any necessary changes to the DD Form 

1354.  The Contractor shall provide the Interim DD Form 1354 that uses the 

appropriate division of the RPUIDs/ Category Codes to represent the final 

constructed facility and include all associated cost.  Coordinate the 

Contractor's Price and Payment structure with the structure of the RPUIDs/ 

Category Codes. 

 

Divide detailed asset breakdown into the RPUIDs and related construction 

Category Codes and populate associated costs which represent all aspects of 

the work.  Where assets diverge into multiple RPUID/ Category Codes, divide 

the asset and provide the proportion of the assets in each RPUID/ Category 

Code.  Assets and related RPUID/ Category Codes may be modified by the 

Contracting Officer as necessary during course of the work. Coordinate 

identification and proportion of these assets with the Government Real 

Property Accounting Officer. 

 

Cost data accumulated under this section are required in the preparation of 

DD Form 1354. 

 

1.3.4   Schedule Requirements for HVAC TAB 

 

The field work Section 23 05 93 TESTING, ADJUSTING, AND BALANCING FOR HVAC 

shall be broken down in the Schedule of Prices and in the Construction 

Progress Documentation by separate line items which reflect measurable 

deliverables.  Specific payment percentages for each line item shall be 

determined on a case by case basis for each contract.  The line items shall 

be as follows: 

 

a.  Approval of Design Review Report:  The TABS Agency is required to 

conduct a review of the project plans and specifications to identify 

any feature, or the lack thereof, that would preclude successful 

testing and balancing of the project HVAC systems.  The resulting 

findings shall be submitted to the Government to allow correction of 

the design.  The progress payment shall be issued after review and 

approval of the report. 

 

b.  Approval of the pre-field engineering report:  The TABS Agency submits 

a report which outlines the scope of field work.  The report shall 

contain details of what systems will be tested, procedures to be used, 

sample report forms for reporting test results and a quality control 

checklist of work items that must be completed before TABS field work 

commences. 

 

c.  Season I field work:  Incremental payments are issued as the TABS field 

work progresses.  The TABS Agency mobilizes to the project site and 

executes the field work as outlined in the pre-field engineering 

report.  The HVAC water and air systems are balanced and operational 

data shall be collected for one seasonal condition (either summer or 

winter depending on project timing). 

 

d.  Approval of Season I report:  On completion of the Season I field work, 

the data is compiled into a report and submitted to the Government.  
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The report is reviewed, and approved, after ensuring compliance with 

the pre-field engineering report scope of work. 

 

e.  Completion of Season I field QA check:  Contract QC and Government 

representatives meet the TABS Agency at the jobsite to retest portions 

of the systems reported in the Season I report.  The purpose of these 

tests are to validate the accuracy and completeness of the previously 

submitted Season I report. 

 

f.  Approval of Season II report:  The TABS Agency completes all Season II 

field work, which is normally comprised mainly of taking heat transfer 

temperature readings, in the season opposite of that under which Season 

I performance data was compiled.  This data shall be compiled into a 

report and submitted to the Government.  On completion of submittal 

review to ensure compliance with the pre-field engineering report 

scope, progress payment is issued.  Progress payment is less than that 

issued for the Season I report since most of the water and air 

balancing work effort is completed under Season I. 

 

1.4   CONTRACT MODIFICATIONS 

 

In conjunction with the Contract Clause DFARS 252.236-7000 Modification 

Proposals-Price Breakdown, and where actual ownership and operating costs of 

construction equipment cannot be determined from Contractor accounting 

records, equipment use rates shall be based upon the applicable provisions 

of the EP 1110-1-8. 

 

1.5   CONTRACTOR'S INVOICE AND CONTRACT PERFORMANCE STATEMENT 

 

1.5.1   Content of Invoice 

 

Requests for payment will be processed in accordance with the Contract 

Clause FAR 52.232-27 Prompt Payment for Construction Contracts and FAR 

52.232-5 Payments Under Fixed-Price Construction Contracts.  The requests 

for payment shall include the documents listed below. 

 

a.  The Contractor's invoice, showing in summary form, the basis for 

arriving at the amount of the invoice.  Form 7300/30 shall include 

certification by Contractor and Quality Control (QC) Manager. 

 

b.  The Estimate for Voucher/ Contract Performance Statement on NAVFAC Form 

4330/54 furnished by the Government, showing in detail: the estimated 

cost, percentage of completion, and value of completed performance. Use 

NAVFAC Form 43300/54 on NAVFAC contracts when a Monthly Estimate for 

Voucher is required. 

 

c.  Updated Project Schedule and reports required by the contract. 

 

d.  Contractor Safety Self Evaluation Checklist. 

 

e.  Other supporting documents as requested. 

 

f.  Updated copy of submittal register. 

 

g.  Invoices not completed in accordance with contract requirements will be 

returned to the Contractor for correction of the deficiencies. 
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1.5.2   Submission of Invoices 

 

If DFARS Clause 252.232-7006 Wide Area Workflow Payment Instructions is 

included in the contract, provide the documents listed in paragraph CONTENT 

OF INVOICE in their entirety as attachments in Wide Area Work Flow (WAWF) 

for each invoice submitted.  The maximum size of each WAWF attachment is two 

megabytes, but there are no limits on the number of attachments.  If a 

document cannot be attached in WAWF due to system or size restriction, 

provide it as instructed by the Contracting Officer. 

 

1.5.3   Final Invoice 

 

a.  A final invoice shall be accompanied by the certification required by 

DFARS 252.247.7023 Transportation of Supplies by Sea, and the 

Contractor's Final Release. If the Contractor is incorporated, the 

Final Release shall contain the corporate seal. An officer of the 

corporation shall sign and the corporate secretary shall certify the 

Final Release. 

 

b.  For final invoices being submitted via WAWF, the original Contractor's 

Final Release Form and required certification of Transportation of 

Supplies by Sea must be provided directly to the respective Contracting 

Officer prior to submission of the final invoice. Once receipt of the 

original Final Release Form and required certification of 

Transportation of Supplies by Sea has been confirmed by the Contracting 

Officer, the Contractor shall then submit final invoice and attach a 

copy of the Final Release Form and required certification of 

Transportation of Supplies by Sea in WAWF. 

 

c.  Final invoices not accompanied by the Contractor's Final Release and 

required certification of Transportation of Supplies by Sea will be 

considered incomplete and will be returned to the Contractor. 

 

1.6   PAYMENTS TO THE CONTRACTOR 

 

Payments will be made on submission of itemized requests by the Contractor 

which comply with the requirements of this section, and will be subject to 

reduction for overpayments or increase for underpayments made on previous 

payments to the Contractor. 

 

1.6.1   Obligation of Government Payments 

 

The obligation of the Government to make payments required under the 

provisions of this contract will, at the discretion of the Contracting 

Officer, be subject to reductions and suspensions permitted under the FAR 

and agency regulations including the following in accordance with FAR 

32.503-6 Suspension or Reduction of Payments: 

 

a.  Reasonable deductions due to defects in material or workmanship; 

 

b.  Claims which the Government may have against the Contractor under or in 

connection with this contract; 

 

c.  Unless otherwise adjusted, repayment to the Government upon demand for 

overpayments made to the Contractor; and 
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d.  Failure to provide up to date record drawings not current as stated in 

Contract Clause "FAC 5252.236-9310, Record Drawings." 

 

1.6.2   Payment for Onsite and Offsite Materials 

 

Progress payments may be made to the contractor for materials delivered on 

the site, for materials stored off construction sites, or materials that are 

in transit to the construction sites under the following conditions: 

 

a.  FAR 52.232-5(b) Payments Under Fixed Price Construction Contracts. 

 

b.  Materials delivered on the site but not installed, including completed 

preparatory work, and off-site materials to be considered for progress 

payment shall be major high cost, long lead, special order, or 

specialty items, not susceptible to deterioration or physical damage in 

storage or in transit to the construction site.  Examples of materials 

acceptable for payment consideration include, but are not limited to, 

structural steel, non-magnetic steel, non-magnetic aggregate, 

equipment, machinery, large pipe and fittings, precast/prestressed 

concrete products, plastic lumber (e.g., fender piles/curbs), and high-

voltage electrical cable. Materials not acceptable for payment include 

consumable materials such as nails, fasteners, conduits, gypsum board, 

glass, insulation, and wall coverings. 

 

c.  Materials to be considered for progress payment prior to installation 

shall be specifically and separately identified in the Contractor's 

estimates of work submitted for the Contracting Officer's approval in 

accordance with Schedule of Prices requirement of this contract.  

Requests for progress payment consideration for such items shall be 

supported by documents establishing their value and that the title 

requirements of the clause at FAR 52.232-5 Payments Under Fixed-Price 

Construction Contracts have been met. 

 

d.  Materials are adequately insured and protected from theft and exposure. 

 

e.  Provide a written consent from the surety company with each payment 

request for offsite materials. 

 

f.  Materials to be considered for progress payments prior to installation 

shall be stored either in Hawaii, Guam, Puerto Rico, or the Continental 

United States.  Other locations are subject to written approval by the 

Contracting Officer. 

 

PART 2   PRODUCTS 

 

Not Used 

 

PART 3   EXECUTION 

 

Not Used 

 

     

-- End of Section -- 
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SECTION 01 30 00 

 

ADMINISTRATIVE REQUIREMENTS 

08/15 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

 

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for information only.  When 

used, a designation following the "G" designation identifies the office that 

will review the submittal for the Government.  Submittals with an "S" are 

for inclusion in the Sustainability eNotebook, in conformance with Section 

01 33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 

Section 01 33 00 SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

1.3   PROGRESS AND COMPLETION PICTURES 

 

Photographically document site conditions prior to start of construction 

operations.    Provide monthly, and within one month of the completion of 

work, digital photographs, 1600x1200x24 bit true color 1 mg minimum 

resolution in JPEG file format showing the sequence and progress of work.  

Take a minimum of 20 digital photographs each week throughout the entire 

project from a minimum of ten views from points located by the Contracting 

Officer.  Submit with the monthly invoice two sets of digital photographs, 

each set on a separate compact disc (CD) or data versatile disc (DVD), 

cumulative of all photos to date.  Indicate photographs demonstrating 

environmental procedures.  Provide photographs for each month in a separate 

monthly directory and name each file to indicate its location on the view 

location sketch.  Also provide the view location sketch on the CD or DVD as 

a digital file.  Include a date designator in file names.  Cross reference 

submittals in the appropriate daily report.  Photographs provided are for 

unrestricted use by the Government. 

 

1.4   MINIMUM INSURANCE REQUIREMENTS 

 

Provide the minimum insurance coverage required by FAR 28.307-2 Liability, 

during the entire period of performance under this contract.  Provide other 

insurance coverage as required by the State law. 

 

1.5   SUPERVISION 

 

1.5.1   Minimum Communication Requirements 

 

Have at least one qualified superintendent, or competent alternate, capable 

of reading, writing, and conversing fluently in the English language, on the 
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job-site at all times during the performance of contract work.  In addition, 

if a Quality Control (QC) representative is required on the contract, then 

that individual must also have fluent English communication skills. 

 

1.5.2   Superintendent Qualifications 

 

The project superintendent must have a minimum of 10 years experience in 

construction with at least 5 of those years as a superintendent on projects 

similar in size and complexity.  The individual must be familiar with the 

requirements and have experience in the areas of hazard identification and 

safety compliance.  The individual must be capable of interpreting a 

critical path schedule and construction drawings.  The qualification 

requirements for the alternate superintendent are the same as for the 

project superintendent.  The Contracting Officer may request proof of the 

superintendent's qualifications at any point in the project if the 

performance of the superintendent is in question. 

 

1.5.2.1   Duties 

 

The project superintendent is primarily responsible for managing and 

coordinating day-to-day production and schedule adherence on the project.  

The superintendent is required to attend partnering meetings, and quality 

control meetings.  The superintendent or qualified alternative must be on-

site at all times during the performance of this contract until the work is 

completed and accepted. 

 

1.5.3   Non-Compliance Actions 

 

The Project Superintendent is subject to removal by the Contracting Officer 

for non-compliance with requirements specified in the contract and for 

failure to manage the project to insure timely completion.  Furthermore, the 

Contracting Officer may issue an order stopping all or part of the work 

until satisfactory corrective action has been taken.  No part of the time 

lost due to such stop orders is acceptable as the subject of claim for 

extension of time for excess costs or damages by the Contractor. 

 

1.6   PRECONSTRUCTION  

 

After award of the contract but prior to commencement of any work at the 

site, meet with the Contracting Officer to discuss and develop a mutual 

understanding relative to the administration of the value engineering and 

safety program, preparation of the schedule of prices or earned value 

report, shop drawings, and other submittals, scheduling programming, 

prosecution of the work, and clear expectations of the "Interim DD Form 

1354" Submittal.  Major subcontractors who will engage in the work must also 

attend. 

 

1.7   1.7.1   Informal Partnering 

 

The Contracting Officer will organize the Partnering Sessions with key 

personnel of the project team, including Contractor personnel and Government 

personnel. 

 

The Initial Partnering session should be a part of the Pre-Construction 

Meeting.  Partnering sessions will be held at a location agreed to by the 

Contracting Officer and the Contractor (typically a conference room provided 

by the PWD FEAD/ROICC Resident Engineer office or the Contractor).  The 
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Initial Informal Partnering Session will be conducted and facilitated using 

electronic media (a video and accompanying forms) provided by the 

Contracting Officer.  The Partners will determine the frequency of the 

follow-on sessions, at no more than 3 to six month intervals. 

 

1.8   ELECTRONIC MAIL (E-MAIL) ADDRESS 

 

Establish and maintain electronic mail (e-mail) capability along with the 

capability to open various electronic attachments as text files, pdf files, 

and other similar formats.  Within 10 days after contract award, provide the 

Contracting Officer a single (only one) e-mail address for electronic 

communications from the Contracting Officer related to this contract 

including, but not limited to contract documents, invoice information, 

request for proposals, and other correspondence.  The Contracting Officer 

may also use email to notify the Contractor of base access conditions when 

emergency conditions warrant, such as hurricanes or terrorist threats.  

Multiple email addresses are not allowed. 

 

It is the Contractor's responsibility to make timely distribution of all 

Contracting Officer initiated e-mail with its own organization including 

field office(s).  Promptly notify the Contracting Officer, in writing, of 

any changes to this email address. 

 

PART 2   PRODUCTS 

 

Not Used 

 

PART 3   EXECUTION 

 

Not Used 

 

     

-- End of Section -- 
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SECTION 01 31 23.13 20 

 
ELECTRONIC CONSTRUCTION AND FACILITY SUPPORT CONTRACT MANAGEMENT SYSTEM 

05/17 
 
PART 1   GENERAL 
 
1.1   CONTRACT ADMINISTRATION 
 
Utilize the Naval Facilities Engineering Command's (NAVFAC's) Electronic 
Construction and Facility Support Contract Management System (eCMS) for the 
transfer, sharing and management of electronic technical submittals and 
documents.  The web-based eCMS is the designated means of transferring 
technical documents between the Contractor and the Government.  Paper media 
or e-mail submission, including originals or copies, of the documents 
identified in Table 1 are not permitted, except where eCMS is unavailable, 
non-functional or specifically requested in addition to electronic 
submission.  Contact the Contracting Officer's Representative (COR) 
regarding availability of eCMS training and reference materials. 

 
1.2   USER PRIVILEGES 
 
The Contractor will be provided access to eCMS.  All technical submittals 
and documents must be transmitted to the Government via the COR.  Project 
roles and system roles will be established to control each user's menu, 
application, and software privileges, including the ability to create, edit, 
or delete objects. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government. Submittals with an "S" are for 
inclusion in the Sustainability eNotebook, in conformance with Section 01 33 
29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 

 
List of Contractor's Personnel; G 

 
1.4   SYSTEM REQUIREMENTS AND CONNECTIVITY 
 
1.4.1   General 
 
The eCMS requires a web-browser (platform-neutral) and Internet connection.  
Obtain from an approved vendor an External Certification Authority (ECA), 
Primary Key Infrastructure (PKI) certificate, or other similar digital 
identification to support two-factor authentication and access to eCMS.  
Provide and maintain computer hardware and software for the eCMS access 
throughout the duration of the contract for all Contractor-designated users.  
Provide connectivity, speed, bandwidth, and access to the Internet to ensure 
adequate functionality.  Neither upgrading of the Contractor's computer 
system nor delays associated from the usage of the eCMS will be 
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justification or grounds for a time extension or cost adjustment to the 
Contract. 

 
1.4.2   Contractor Personnel List 
 
Within 20 calendar days of contract award, provide to the Contracting 
Officer a list of Contractor's personnel who will have the responsibility 
for the transfer, sharing and management of electronic technical submittals 
and documents and will require access to the eCMS.  Project personnel roles 
to be filled in the eCMS include the Contractor's Project Manager, 
Superintendent, Quality Control (QC) Manager, and Site Safety and Health 
Officer (SSHO).  Personnel must be capable of electronic document 
management.  Notify the COR immediately of any personnel changes to the 
project.  The Contracting Officer reserves the right to perform a security 
check on all potential users.  Provide the following information: 

 
First Name 
Last Name 
E-mail Address 
Office Address 
Project Role (e.g. Project Manager, QC Manager, Superintendent) 

 
1.4.3   Field Administration 
 
Within 30 days of Contract Award, provide a tablet computer with a Common 
Access Card (CAC) reader at the job site for Government use only.  The 
tablet computer must have a web-browser, built-in camera, and cellular data 
connectivity.  Provide tablet computer with a rugged case suitable for use 
in a construction environment.  The tablet computer must be fully charged 
and made available at all times for Government use to facilitate the input 
of construction data at the job site.  The tablet will be given back to the 
contractor prior to leaving the jobsite for charging, maintaining and 
securing.  After completion of the work, reset the tablet computer to 
factory default settings.  The tablet computer remains the property of the 
Contractor and must be removed from the site.  There are restrictions on use 
of WIFI on military bases.  Cellular data connectivity and availability, and 
use of WIFI requires coordination with and approval by the Contracting 
Officer. 

 
1.5   SECURITY CLASSIFICATION 
 
In accordance with Department of Navy guidance, all military construction 
contract data are unclassified, unless specified otherwise by a properly 
designated Original Classification Authority (OCA) and in accordance with an 
established Security Classification Guide (SCG).  Refer to the project's OCA 
when questions arise about the proper classification of information. 

 
The eCMS and tablet computer must only be used for the transaction of 
unclassified information associated with construction projects.  In 
conformance with the Freedom of Information Act (FOIA), Department of 
Defense Manual 5200.01-V4: DoD Information Security Program: Controlled 
Unclassified Information (CUI), and DoD requirements, any unclassified 
project documentation uploaded into the eCMS must be designated either "U - 
UNCLASSIFIED" (U) or "FOUO - UNCLASSIFIED-FOR OFFICIAL USE ONLY" (FOUO). 

 
1.6   ECMS UTILIZATION 
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Establish, maintain, and update data and documentation in the eCMS 
throughout the duration of the contract. 

 
Personally Identifiable Information (PII) transmittal is not permitted in 
the eCMS. 

 
1.6.1   Information Security Classification/Identification 
 
The eCMS must be used for the transmittal of the following documents.  This 
requirement supersedes conflicting requirements in other sections, however, 
submittal review times in Section 01 33 00 SUBMITTAL PROCEDURES remain 
applicable.  Table 1 - Project Documentation Types provides the appropriate 
U and FOUO designations for various types of project documents.  
Construction documents requiring FOUO status must be marked accordingly.  
Apply the appropriate markings before any document is uploaded into eCMS.  
Markings are not required on U documents. 

 
Table 1 also identifies which eCMS application is to be used in the 
transmittal of data (these are subject to change based on the latest 
software configuration).  If a designated application is not functional 
within 4 hours of initial attempt, defer to the Submittal application and 
submit the required data as an uploaded portable document (e.g. PDF), word 
processor, spreadsheet, drawing, or other appropriate format.  Hard copy or 
e-mail submission of these items is acceptable only if eCMS is documented to 
be not available or not functional.  After uploading documents to the 
Submittal application, transmit the submittals and attachments to the COR 
via the Transmittal application.  For Submittals, select the following: 

 
Preparation by = Contractor personnel assigned to prepare the submittal 
Approval by = Contracting Officer Representative (COR) 
Returned by = Design Lead/Manager 
Forwarded to = Contractor project manager 

 
Table 1 - Project Documentation Types 

 
SUBJECT/NAME CLASS REMARKS ECMS APPLICATION 

As-Built Drawings U Locations of sensitive areas must 
be labeled as either "Controlled 
Area" or "Restricted Area" and may 
be shown on unclassified documents 
with the approval from Site 
Security Manager 

Submittals and 
Transmittals 

Building 
Information 
Modeling (BIM) 

U 1. Locations of sensitive areas 
must be labeled as either 
"Controlled Area" or "Restricted 
Area" and may be shown on 
unclassified documents with the 
approval from Site Security 
Manager2. Design reviews will be 
performed in existing "Dr Checks" 

Submittals and 
Transmittals 
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SUBJECT/NAME CLASS REMARKS ECMS APPLICATION 

Construction 
Permits 

U Refer to rules of the issuing 
activity, state or jurisdiction 

Submittals and 
Transmittals 

Construction 
Schedules 
(Activities and 
Milestones) 

U After the schedule submittal is 
approved by the COR, import the 
schedule file into the scheduling 
application, and select "Approve" 
to establish a new schedule 
baseline 

Submittals, 
Transmittals and 
Scheduling App 

Construction 
Schedules (Cost-
Loaded) 

FOUO After the schedule submittal is 
approved by the COR, import the 
schedule file into the scheduling 
application, and select "Approve" 
to establish a new schedule 
baseline 

Submittals, 
Transmittals and 
Scheduling App 

Construction 
Schedules (3-Week 
Lookahead) 

U Import the schedule file into the 
scheduling application, and select 
"Approve" to establish a new 
schedule baseline 

Scheduling App 

DD 1354 Transfer of 
Real Property 

U   Submittals and 
Transmittals 

Daily Production 
Reports 

FOUO Provide weather conditions, crew 
size, man-hours, equipment, and 
materials information 

Daily Report 

Daily Quality 
Control (QC) 
Reports 

FOUO Provide QC Phase, Definable 
Features of Work Identify visitors 

Daily Report 

Designs and 
Specifications 

U 1. Locations of sensitive areas 
must be labeled as either 
"Controlled Area" or "Restricted 
Area" and may be shown on 
unclassified documents with the 
approval from Site Security 
Manager2. Design reviews will be 
performed in existing "Dr Checks" 

Submittals and 
Transmittals 

Environmental 
Notice of Violation 
(NOV), Corrective 
Action Plan 

U Refer to rules of the issuing 
activity, state or jurisdiction 

Submittals and 
Transmittals 
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SUBJECT/NAME CLASS REMARKS ECMS APPLICATION 

Environmental 
Protection Plan 
(EPP) 

FOUO   Submittals and 
Transmittals 

Invoice (Supporting 
Documentation) 

FOUO Applies to supporting 
documentation only.  Invoices are 
submitted in Wide-Area Workflow 
(WAWF) 

Submittals and 
Transmittals 

Jobsite 
Documentation, 
Bulletin Board, 
Labor Laws,SDS 

U   Submittals and 
Transmittals 

Meeting Minutes FOUO   Meeting Minutes 

Operations & 
Maintenance Support 
Information 
(OMSI/eOMSI), 
Facility Data 
Worksheet 

U 1. Locations of sensitive areas 
must be labeled as either 
"Controlled Area" or "Restricted 
Area" and may be shown on 
unclassified documents with the 
approval from Site Security 
Manager2. Design reviews will be 
performed in existing "Dr Checks" 

Submittals and 
Transmittals 

Photographs U Subject to base/installation 
restrictions 

Submittals and 
Transmittals 

QCM Initial Phase 
Checklists 

FOUO   Checklists (Site 
Management) 

QCM Preparatory 
Phase Checklists 

FOUO   Checklists (Site 
Management) 

Quality Control 
Plans 

FOUO   Submittals and 
Transmittals 

QC Certifications U   Submittals and 
Transmittals 

QC Punch List U   Punch Lists 
(Testing Logs) 

Red-Zone Checklist U   Checklists (Site 
Management) 
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SUBJECT/NAME CLASS REMARKS ECMS APPLICATION 

Rework Items List FOUO   Punch Lists 
(Testing Logs) 

Request for 
Information (RFI) 
Post-Award 

FOUO   RFIs 

Safety Plan FOUO   Daily Report 

Safety - Activity 
Hazard Analyses 
(AHA) 

FOUO   Daily Report 

Safety - Mishap 
Reports 

FOUO   Daily Report 

SCIF/SAPF 
Accreditation 
Support Documents 

FOUO Note: Some Construction Security 
plans may be classified as Secret.  
Classified information must not be 
uploaded into eCMS.  Refer to the 
Site Security Manager, as 
applicable. 

Submittals and 
Transmittals 

Shop Drawings U Locations of sensitive areas must 
be labeled as either "Controlled 
Area" or "Restricted Area" and may 
be shown on unclassified documents 
with the approval from Site 
Security Manager 

Submittals and 
Transmittals 

Storm Water 
Pollution 
Prevention (Notice 
of Intent - Notice 
of Termination) 

U Refer to rules of the issuing 
activity, state or jurisdiction 

Submittals and 
Transmittals 

Submittals and 
Submittal Log 

U   Submittals and 
Transmittals 

Testing Plans, 
Logs, and Reports 

FOUO   Submittals and 
Transmittals 

Training/Reference 
Materials 

U   Submittals and 
Transmittals 

Training Records 
(Personnel) 

FOUO   Submittals and 
Transmittals 
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SUBJECT/NAME CLASS REMARKS ECMS APPLICATION 

Utility Outage/Tie-
In Request/Approval 

FOUO   Submittals and 
Transmittals 

Warranties/BOD 
Letter 

FOUO   Submittals and 
Transmittals 

Quality Assurance 
Reports 

FOUO   Checklists 
(Government 
initiated) 

Non-Compliance 
Notices 

FOUO   Non-Compliance 
Notices 
(Government 
initiated) 

Other Government- 
prepared documents 

FOUO   GOV ONLY 

All O  there 
Documents 

FOUO Refer to FOIA guidelines and 
contact the FOIA official to 
determine whether exemptions exist 

As applicable 

 
1.6.2   Markings on FOUO documents 
 

a.  Only FOUO documents being electronically uploaded into the eCMS (.docx, 
.xlsx, .pptx, .pdf, .jpg, .zip, and others as appropriate), and 
associated paper documents described in the paragraph CONTRACT 
ADMINISTRATION require FOUO markings as indicated in the subparagraphs 
below. 

 
b.  FOUO documents that are originally created within the eCMS application 

using the web-based forms (RFIs, Daily Reports, and others as 
appropriate) will be automatically watermarked by the eCMS software, 
and these do not require additional markings. 

 
c.  FOUO documents must be marked "UNCLASSIFIED//FOR OFFICIAL USE ONLY" at 

the bottom of the outside of the front cover (if there is one), the 
title page, the first page, and the outside of the back cover (if there 
is one). 

 
d.  FOUO documents must be marked on the internal pages of the document as 

"UNCLASSIFIED//FOR OFFICIAL USE ONLY"' at top and bottom. 
 

e.  Where Installations require digital photographs to be designated FOUO, 
place the markings on the face of the photograph. 

 
f.  For visual documentation, other than photographs and audio 

documentation, mark with either visual or audio statements as 
appropriate at both the beginning and end of the file. 
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1.7   QUALITY ASSURANCE 
 
Requested Government response dates on Transmittals and Submittals must be 
in accordance with the terms and conditions of the Contract.  Requesting 
response dates earlier than the required review and response time, without 
concurrence by the Government COR, may be cause for rejection. 

 
Incomplete submittals will be rejected without further review and must be 
resubmitted.  Required Government response dates for resubmittals must 
reflect the date of resubmittal, not the original submittal date. 

 
PART 2   PRODUCTS 
 
Not Used. 

 
PART 3   EXECUTION 
 
Not Used. 

 
     
-- End of Section -- 
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SECTION 01 32 01.00 10 

 

PROJECT SCHEDULE 

02/15 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AACE INTERNATIONAL (AACE) 

 

AACE 29R-03 (2011) Forensic Schedule Analysis 

 

AACE 52R-06 (2006) Time Impact Analysis - As Applied in 

Construction 

 

 

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for information only.  When 

used, a designation following the "G" designation identifies the office that 

will review the submittal for the Government.  Submittals with an "S" are 

for inclusion in the Sustainability eNotebook, in conformance to Section 01 

33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 

Section 01 33 00 SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Project Scheduler Qualifications; G 

 

Preliminary Project Schedule; G 

 

Initial Project Schedule; G 

 

Periodic Schedule Update; G 

 

1.3   PROJECT SCHEDULER QUALIFICATIONS 

 

Designate an authorized representative to be responsible for the preparation 

of the schedule and all required updating and production of reports.  The 

authorized representative must have a minimum of 2-years experience 

scheduling construction projects similar in size and nature to this project 

with scheduling software that meets the requirements of this specification.  

Representative must have a comprehensive knowledge of CPM scheduling 

principles and application. 

 

PART 2   PRODUCTS 

 

2.1   SOFTWARE 
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The scheduling software utilized to produce and update the schedules 

required herein must be capable of meeting all requirements of this 

specification. 

 

2.1.1   Government Default Software 

 

The Government intends to use Primavera P6.   

 

2.1.2   Contractor Software 

 

Scheduling software used by the contractor must be commercially available 

from the software vendor for purchase with vendor software support 

agreements available.  The software routine used to create the required sdef 

file must be created and supported by the software manufacturer. 

 

2.1.2.1   Primavera 

 

If Primavera P6 is selected for use, provide the "xer" export file in a 

version of P6 importable by the Government system. 

 

2.1.2.2   Other Than Primavera 

 

If the contractor chooses software other than Primavera P6, that is 

compliant with this specification, provide for the Government's use two 

licenses, two computers, and training for two Government employees in the 

use of the software.  These computers will be stand-alone and not connected 

to Government network.  Computers and licenses will be returned at project 

completion. 

 

PART 3   EXECUTION 

 

3.1   GENERAL REQUIREMENTS 

 

Prepare for approval a Project Schedule, as specified herein, pursuant to 

FAR Clause 52.236-15 Schedules for Construction Contracts.  Show in the 

schedule the proposed sequence to perform the work and dates contemplated 

for starting and completing all schedule activities.  The scheduling of the 

entire project is required.  The scheduling of construction is the 

responsibility of the Contractor.  Contractor management personnel must 

actively participate in its development.  Subcontractors and suppliers 

working on the project must also contribute in developing and maintaining an 

accurate Project Schedule.  Provide a schedule that is a forward planning as 

well as a project monitoring tool.  Use the Critical Path Method (CPM) of 

network calculation to generate all Project Schedules.  Prepare each Project 

Schedule using the Precedence Diagram Method (PDM). 

 

3.2   BASIS FOR PAYMENT AND COST LOADING 

 

The schedule is the basis for determining contract earnings during each 

update period and therefore the amount of each progress payment.  The 

aggregate value of all activities coded to a contract CLIN must equal the 

value of the CLIN. 

 

3.2.1   Activity Cost Loading 
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Activity cost loading must be reasonable and without front-end loading.  

Provide additional documentation to demonstrate reasonableness if requested 

by the Contracting Officer. 

 

3.2.2   Withholdings / Payment Rejection 

 

Failure to meet the requirements of this specification may result in the 

disapproval of the preliminary, initial or periodic schedule updates and 

subsequent rejection of payment requests until compliance is met.    

 

In the event that the Contracting Officer directs schedule revisions and 

those revisions have not been included in subsequent Project Schedule 

revisions or updates, the Contracting Officer may withhold 10 percent of pay 

request amount from each payment period until such revisions to the project 

schedule have been made. 

 

3.3   PROJECT SCHEDULE DETAILED REQUIREMENTS  

 

3.3.1   Level of Detail Required 

 

Develop the Project Schedule to the appropriate level of detail to address 

major milestones and to allow for satisfactory project planning and 

execution.  Failure to develop the Project Schedule to an appropriate level 

of detail will result in its disapproval.  The Contracting Officer will 

consider, but is not limited to, the following characteristics and 

requirements to determine appropriate level of detail: 

 

3.3.2   Activity Durations 

 

Reasonable activity durations are those that allow the progress 

of ongoing activities to be accurately determined between update periods.  

Less than 2 percent of all non-procurement activities may have Original 

Durations (OD) greater than 20 work days or 30 calendar days. 

 

3.3.3   Procurement Activities 

 

Include activities associated with the critical submittals and their 

approvals, procurement, fabrication, and delivery of long lead materials, 

equipment, fabricated assemblies, and supplies.  Long lead procurement 

activities are those with an anticipated procurement sequence of over 90 

calendar days. 

 

3.3.4   Mandatory Tasks 

 

Include the following activities/tasks in the initial project schedule and 

all updates.  

 

a.  Submission, review and acceptance of SD-01 Preconstruction Submittals 

(individual activity for each). 

 

b.  Submission, review and acceptance of features require design completion 

Submission, review and acceptance of design packages. Unused 

 

c.  Submission of mechanical/electrical/information systems layout 

drawings.  

 

d.  Long procurement activities  
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e.  Submission and approval of O & M manuals.  

 

f.  Submission and approval of as-built drawings.  

 

g.  Submission and approval of DD1354 data and installed equipment lists. 

 

h.  Submission and approval of testing and air balance (TAB).  

 

i.  Submission of TAB specialist design review report.  

 

j.  Submission and approval of fire protection specialist.  

 

k.  Submission and approval of Building Commissioning Plan, test data, and 

reports:  Develop the schedule logic associated with testing and 

commissioning of mechanical systems to a level of detail consistent 

with the contract commissioning requirements. All tasks associated with 

all building testing and commissioning will be completed prior to 

submission of building commissioning report and subsequent contract 

completion.  

 

l.  Air and water balancing.  

 

m.  Building commissioning - Functional Performance Testing. 

 

n.  Controls testing plan submission.  

 

o.  Controls testing.  

 

p.  Performance Verification testing.  

 

q.  Other systems testing, if required.  

 

r.  Contractor's pre-final inspection.  

 

s.  Correction of punch list from Contractor's pre-final inspection.  

 

t.  Government's pre-final inspection.  

 

u.  Correction of punch list from Government's pre-final inspection.  

 

v.  Final inspection. 

 

3.3.5   Government Activities 

 

Show Government and other agency activities that could impact progress.  

These activities include, but are not limited to:   environmental permit 

approvals by State regulators, inspections, utility tie-in, Government 

Furnished Equipment (GFE) and Notice to Proceed (NTP) for phasing 

requirements. 

 

3.3.6   Standard Activity Coding Dictionary 

 

Use the activity coding structure defined in the Standard Data Exchange 

Format (SDEF).  This exact structure is mandatory.  Develop and assign all 

Activity Codes to activities as detailed herein.  A template SDEF compatible 
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schedule backup file is available on the QCS web site: 

http://rms.usace.army.mil.   

 

The SDEF format is as follows: 

 

Field Activity Code Length Description 

1 WRKP 3 Workers per day 

2 RESP 4 Responsible party 

3 AREA 4 Area of work 

4 MODF 6 Modification Number 

5 BIDI 6 Bid Item (CLIN) 

6 PHAS 2 Phase of work 

7 CATW 1 Category of work 

8 FOW 20 Feature of work* 

*Some systems require that FEATURE OF WORK values be placed in several 

activity code fields.  The notation shown is for Primavera P6.  Refer to the 

specific software guidelines with respect to the FEATURE OF WORK field 

requirements. 

 

 

  

3.3.6.1   Workers Per Day (WRKP) 

 

Assign Workers per Day for all field construction or direct work activities, 

if directed by the Contracting Officer.  Workers per day is based on the 

average number of workers expected each day to perform a task for the 

duration of that activity. 

 

3.3.6.2   Responsible Party Coding (RESP) 

 

Assign responsibility code for all activities to the Prime Contractor, 

Subcontractor(s) or Government agency(ies) responsible for performing the 

activity. 

 

a.  Activities coded with a Government Responsibility code include, but are 

not limited to:  Government approvals, Government design reviews, 

environmental permit approvals by State regulators, Government 

Furnished Property/Equipment (GFP) and Notice to Proceed (NTP) for 

phasing requirements. 

 

b.  Activities cannot have more than one Responsibility Code.  Examples of 

acceptable activity code values are: DOR (for the designer of record); 

ELEC (for the electrical subcontractor); MECH (for the mechanical 

subcontractor); and GOVT (for USACE). 
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3.3.6.3   Area of Work Coding (AREA) 

 

Assign Work Area code to activities based upon the work area in which the 

activity occurs.  Define work areas based on resource constraints or space 

constraints that would preclude a resource, such as a particular trade or 

craft work crew from working in more than one work area at a time due to 

restraints on resources or space.  Examples of Work Area Coding include 

different areas within a floor of a building, different floors within a 

building, and different buildings within a complex of buildings.  Activities 

cannot have more than one Work Area Code. 

 

Not all activities are required to be Work Area coded.  A lack of Work Area 

coding indicates the activity is not resource or space constrained. 

 

3.3.6.4   Modification Number (MODF) 

 

Assign a Modification Number Code to any activity or sequence of activities 

added to the schedule as a result of a Contract Modification, when approved 

by Contracting Officer.  Key all Code values to the Government's 

modification numbering system.  An activity can have only one Modification 

Number Code. 

 

3.3.6.5   Bid Item Coding (BIDI) 

 

Assign a Bid Item Code to all activities using the Contract Line Item 

Schedule (CLIN) to which the activity belongs, even when an activity is not 

cost loaded.  An activity can have only one BIDI Code. 

 

3.3.6.6   Phase of Work Coding (PHAS) 

 

Assign Phase of Work Code to all activities.  Examples of phase of work are 

procurement phase and construction phase.  Each activity can have only one 

Phase of Work code. 

 

a.  Code proposed fast track design and construction phases proposed to 

allow filtering and organizing the schedule by fast track design and 

construction packages. 

 

b.  If the contract specifies phasing with separately defined performance 

periods, identify a Phase Code to allow filtering and organizing the 

schedule accordingly. 

 

3.3.6.7   Category of Work Coding (CATW) 

 

Assign a Category of Work Code to all activities.  Category of Work Codes 

include, but are not limited to construction submittal, procurement, 

fabrication, weather sensitive installation, non-weather sensitive 

installation, start-up, and testing activities.  Each activity can have no 

more than one Category of Work Code. 

 

3.3.6.8   Feature of Work Coding (FOW) 

 

Assign a Feature of Work Code to appropriate activities based on the 

Definable Feature of Work to which the activity belongs based on the 

approved QC plan. 
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Definable Feature of Work is defined in Section 01 45 00.00 10 QUALITY 

CONTROL.  An activity can have only one Feature of Work Code. 

 

3.3.7   Contract Milestones and Constraints 

 

Milestone activities are to be used for significant project events 

including, but not limited to, project phasing, project start and end 

activities, or interim completion dates.  The use of artificial float 

constraints such as "zero free float" or "zero total float" are prohibited.  

 

Mandatory constraints that ignore or effect network logic are prohibited.  

No constrained dates are allowed in the schedule other than those specified 

herein.  Submit additional constraints to the Contracting Officer for 

approval on a case by case basis.  

 

3.3.7.1   Project Start Date Milestone and Constraint 

 

The first activity in the project schedule must be a start milestone titled 

"NTP Acknowledged," which must have a "Start On" constraint date equal to 

the date that the NTP is acknowledged. 

 

3.3.7.2   End Project Finish Milestone and Constraint 

 

The last activity in the schedule must be a finish milestone titled "End 

Project." 

 

Constrain the project schedule to the Contract Completion Date in such a way 

that if the schedule calculates an early finish, then the float calculation 

for "End Project" milestone reflects positive float on the longest path.  If 

the project schedule calculates a late finish, then the "End Project" 

milestone float calculation reflects negative float on the longest path.  

The Government is under no obligation to accelerate Government activities to 

support a Contractor's early completion. 

 

3.3.7.3   Interim Completion Dates and Constraints 

 

Constrain contractually specified interim completion dates to show negative 

float when the calculated late finish date of the last activity in that 

phase is later than the specified interim completion date. 

 

3.3.7.3.1   Start Phase 

 

Use a start milestone as the first activity for a project phase.  Call the 

start milestone "Start Phase X" where "X" refers to the phase of work. 

 

3.3.7.3.2   End Phase 

 

Use a finish milestone as the last activity for a project phase.  Call the 

finish milestone "End Phase X" where "X" refers to the phase of work. 

 

3.3.8   Calendars 

 

Schedule activities on a Calendar to which the activity logically belongs.  

Develop calendars to accommodate any contract defined work period such as a 

7-day calendar for Government Acceptance activities, concrete cure times, 

etc.  Develop the default Calendar to match the physical work plan with non-
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work periods identified including weekends and holidays.  Develop s Seasonal 

Calendar(s) and assign to seasonally affected activities as applicable.  

 

If an activity is weather sensitive it should be assigned to a calendar 

showing non-work days on a monthly basis, with the non-work days selected at 

random across the weeks of the calendar, using the anticipated adverse 

weather delay work days provided in the Special Contract.  Assign non-work 

days over a seven-day week as weather records are compiled on seven-day 

weeks, which may cause some of the weather related non-work days to fall on 

weekends.   

 

3.3.9   Open Ended Logic 

 

Only two open ended activities are allowed: the first activity "NTP 

Acknowledged" may have no predecessor logic, and the last activity -"End 

Project" may have no successor logic.  

 

Predecessor open ended logic may be allowed in a time impact analyses upon 

the Contracting Officer's approval.  

 

3.3.10   Default Progress Data Disallowed 

 

Actual Start and Finish dates must not automatically update with default 

mechanisms included in the scheduling software.  Updating of the percent 

complete and the remaining duration of any activity must be independent 

functions.  Disable program features that calculate one of these parameters 

from the other.  Activity Actual Start (AS) and Actual Finish (AF) dates 

assigned during the updating process must match those dates provided in the 

Contractor Quality Control Reports.  Failure to document the AS and AF dates 

in the Daily Quality Control report will result in disapproval of the 

Contractor's schedule. 

 

3.3.11   Out-of-Sequence Progress  

 

Activities that have progressed before all preceding logic has been 

satisfied (Out-of-Sequence Progress) will be allowed only on a case-by-case 

basis subject to approval by the Contracting Officer.  Propose logic 

corrections to eliminate out of sequence progress or justify not changing 

the sequencing for approval prior to submitting an updated project schedule.  

Address out of sequence progress or logic changes in the Narrative Report 

and in the periodic schedule update meetings. 

 

3.3.12   Added and Deleted Activities 

 

Do not delete activities from the project schedule or add new activities to 

the schedule without approval from the Contracting Officer.  Activity ID and 

description changes are considered new activities and cannot be changed 

without Contracting Officer approval. 

 

3.3.13   Original Durations 

 

Activity Original Durations (OD) must be reasonable to perform the work 

item.  OD changes are prohibited unless justification is provided 

and approved by the Contracting Officer. 

 

3.3.14   Leads, Lags, and Start to Finish Relationships 
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Lags must be reasonable as determined by the Government and not used in 

place of realistic original durations, must not be in place to artificially 

absorb float, or to replace proper schedule logic.  

 

a.  Leads (negative lags) are prohibited.  

 

b.  Start to Finish (SF) relationships are prohibited. 

 

3.3.15   Retained Logic 

 

Schedule calculations must retain the logic between predecessors and 

successors ("retained logic" mode) even when the successor activity(s) 

starts and the predecessor activity(s) has not finished (out-of-sequence 

progress).  Software features that in effect sever the tie between 

predecessor and successor activities when the successor has started and the 

predecessor logic is not satisfied ("progress override") are not be allowed. 

 

3.3.16   Percent Complete 

 

Update the percent complete for each activity started, based on the 

realistic assessment of earned value.  Activities which are complete but for 

remaining minor punch list work and which do not restrain the initiation of 

successor activities may be declared 100 percent complete to allow for 

proper schedule management. 

 

3.3.17   Remaining Duration 

 

Update the remaining duration for each activity based on the number of 

estimated work days it will take to complete the activity.  Remaining 

duration may not mathematically correlate with percentage found under 

paragraph entitled Percent Complete. 

 

3.3.18   Cost Loading of Closeout Activities 

 

Cost load the "Correction of punch list from Government pre-final 

inspection" activity(ies) not less than 1 percent of the present contract 

value.  Activity(ies) may be declared 100 percent complete upon the 

Government's verification of completion and correction of all punch list 

work identified during Government pre-final inspection(s).  

 

3.3.18.1   As-Built Drawings 

 

If there is no separate contract line item (CLIN) for as-built drawings, 

cost load the "Submission and approval of as-built drawings" activity not 

less than $35,000 or 1 percent of the present contract value, which ever is 

greater, up to $200,000.  Activity will be declared 100 percent complete 

upon the Government's approval. 

 

3.3.18.2   O & M Manuals 

 

Cost load the "Submission and approval of O & M manuals" activity not less 

than $20,000.  Activity will be declared 100 percent complete upon the 

Government's approval of all O & M manuals. 

 

3.3.19   Early Completion Schedule and the Right to Finish Early 
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An Early Completion Schedule is an Initial Project Schedule (IPS) that 

indicates all scope of the required contract work will be completed before 

the contractually required completion date.  

 

a.  No IPS indicating an Early Completion will be accepted without being 

fully resource-loaded (including crew sizes and manhours) and the 

Government agreeing that the schedule is reasonable and achievable.  

 

b.  The Government is under no obligation to accelerate work items it is 

responsible for to ensure that the early completion is met nor is it 

responsible to modify incremental funding (if applicable) for the 

project to meet the contractor's accelerated work. 

 

3.4   PROJECT SCHEDULE SUBMISSIONS  

 

Provide the submissions as described below.  The data CD/DVD, reports, and 

network diagrams required for each submission are contained in paragraph 

SUBMISSION REQUIREMENTS.  If the Contractor fails or refuses to furnish the 

information and schedule updates as set forth herein, then the Contractor 

will be deemed not to have provided an estimate upon which a progress 

payment can be made. 

 

Review comments made by the Government on the schedule(s) do not relieve the 

Contractor from compliance with requirements of the Contract Documents. 

 

3.4.1   Preliminary Project Schedule Submission 

 

Within 15 calendar days after the NTP is acknowledged submit the Preliminary 

Project Schedule defining the planned operations detailed for the first 90 

calendar days for approval.  The approved Preliminary Project Schedule will 

be used for payment purposes not to exceed 90 calendar days after NTP.  

Completely cost load the Preliminary Project Schedule to balance the 

contract award CLINS shown on the Price Schedule.  The Preliminary Project 

Schedule may be summary in nature for the remaining performance period. It 

must be early start and late finish constrained and logically tied as 

specified.  The Preliminary Project Schedule forms the basis for the Initial 

Project Schedule specified herein and must include all of the required plan 

and program preparations, submissions and approvals identified in the 

contract (for example, Quality Control Plan, Safety Plan, and Environmental 

Protection Plan) as well as design activities, planned submissions of all 

early design packages, permitting activities, design review conference 

activities, and other non-construction activities intended to occur within 

the first 90 calendar days.  Government acceptance of the associated design 

package(s) and all other specified Program and Plan approvals must occur 

prior to any planned construction activities.  Activity code any activities 

that are summary in nature after the first 90 calendar days with Bid Item 

(CLIN) code (BIDI), Responsibility Code (RESP) and Feature of Work code 

(FOW). 

 

3.4.2   Initial Project Schedule Submission 

 

Submit the Initial Project Schedule for approval within 42 calendar days 

after notice to proceed is issued.  The schedule must demonstrate a 

reasonable and realistic sequence of activities which represent all work 

through the entire contract performance period.  No payment will be made for 

work items not fully detailed in the Project Schedule. 
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3.4.3   Periodic Schedule Updates 

 

Update the Project Schedule on a regular basis, monthly at a minimum.  

Provide a draft Periodic Schedule Update for review at the schedule update 

meetings as prescribed in the paragraph PERIODIC SCHEDULE UPDATE MEETINGS.  

These updates will enable the Government to assess Contractor's progress.   

 

a.  Update information including Actual Start Dates (AS), Actual Finish 

Dates (AF), Remaining Durations (RD), and Percent Complete is subject 

to the approval of the Government at the meeting.    

 

b.  AS and AF dates must match the date(s) reported on the Contractor's 

Quality Control Report for an activity start or finish. 

 

3.5   SUBMISSION REQUIREMENTS 

 

Submit the following items for the Preliminary Schedule, Initial Schedule, 

and every Periodic Schedule Update throughout the life of the project: 

 

3.5.1   Data CD/DVDs 

 

Provide two sets of data CD/DVDs containing the current project schedule and 

all previously submitted schedules in the format of the scheduling software 

(e.g. .xer).  Also include on the data CD/DVDs the Narrative Report and all 

required Schedule Reports.  Label each CD/DVD indicating the type of 

schedule (Preliminary, Initial, Update), full contract number, Data Date and 

file name.  Each schedule must have a unique file name and use project 

specific settings. 

 

3.5.2   Narrative Report 

 

Provide a Narrative Report with each schedule submission.  The Narrative 

Report is expected to communicate to the Government the thorough analysis of 

the schedule output and the plans to compensate for any problems, either 

current or potential, which are revealed through that analysis.  Include the 

following information as minimum in the Narrative Report:  

 

a.  Identify and discuss the work scheduled to start in the next update 

period.  

 

b.  A description of activities along the two most critical paths where the 

total float is less than or equal to 20 work days.  

 

c.  A description of current and anticipated problem areas or delaying 

factors and their impact and an explanation of corrective actions taken 

or required to be taken.  

 

d.  Identify and explain why activities based on their calculated late 

dates should have either started or finished during the update period 

but did not.  

 

e.  Identify and discuss all schedule changes by activity ID and activity 

name including what specifically was changed and why the change was 

needed.  Include at a minimum new and deleted activities, logic 

changes, duration changes, calendar changes, lag changes, resource 

changes, and actual start and finish date changes. 
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f.  Identify and discuss out-of-sequence work.  

 

3.5.3   Schedule Reports 

 

The format, filtering, organizing and sorting for each schedule report will 

be as directed by the Contracting Officer.  Typically, reports contain 

Activity Numbers, Activity Description, Original Duration, Remaining 

Duration, Early Start Date, Early Finish Date, Late Start Date, Late Finish 

Date, Total Float, Actual Start Date, Actual Finish Date, and Percent 

Complete.  Provide the reports electronically in .pdf format.  Provide 

electronic copy.  The following lists typical reports that will be 

requested:  

 

3.5.3.1   Activity Report 

 

List of all activities sorted according to activity number. 

 

3.5.3.2   Logic Report 

 

List of detailed predecessor and successor activities for every activity in 

ascending order by activity number. 

 

3.5.3.3   Total Float Report 

 

A list of all incomplete activities sorted in ascending order of total 

float.  List activities which have the same amount of total float in 

ascending order of Early Start Dates.  Do not show completed activities on 

this report. 

 

3.5.3.4   Earnings Report by CLIN 

 

A compilation of the Total Earnings on the project from the NTP to the data 

date, which reflects the earnings of activities based on the agreements made 

in the schedule update meeting defined herein.  Provided a complete schedule 

update has been furnished, this report serves as the basis of determining 

progress payments.  Group activities by CLIN number and sort by activity 

number.  Provide a total CLIN percent earned value, CLIN percent complete, 

and project percent complete.  The printed report must contain the following 

for each activity: the Activity Number, Activity Description, Original 

Budgeted Amount, Earnings to Date, Earnings this period, Total Quantity, 

Quantity to Date, and Percent Complete (based on cost). 

 

3.5.3.5   Schedule Log 

 

Provide a Scheduling/Leveling Report generated from the current project 

schedule being submitted. 

 

3.5.4   Network Diagram 

 

The Network Diagram is required for the Preliminary, Initial and Periodic 

Updates.  Depict and display the order and interdependence of activities and 

the sequence in which the work is to be accomplished.  The Contracting 

Officer will use, but is not limited to, the following conditions to review 

compliance with this paragraph:  

 

3.5.4.1   Continuous Flow 
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Show a continuous flow from left to right with no arrows from right to left.  

Show the activity number, description, duration, and estimated earned value 

on the diagram. 

 

3.5.4.2   Project Milestone Dates 

 

Show dates on the diagram for start of project, any contract required 

interim completion dates, and contract completion dates. 

 

3.5.4.3   Critical Path 

 

Show all activities on the critical path.  The critical path is defined as 

the longest path. 

 

3.5.4.4   Banding 

 

Organize activities using the WBS or as otherwise directed to assist in the 

understanding of the activity sequence.  Typically, this flow will group 

activities by major elements of work, category of work, work area and/or 

responsibility. 

 

3.5.4.5   Cash Flow / Schedule Variance Control (SVC) Diagram 

 

With each schedule submission, provide a SVC diagram showing 1) Cash Flow S-

Curves indicating planned project cost based on projected early and late 

activity finish dates, and 2) Earned Value to-date. 

 

3.6   PERIODIC SCHEDULE UPDATE 

 

3.6.1   Periodic Schedule Update Meetings 

 

Conduct periodic schedule update meetings for the purpose of reviewing the 

proposed Periodic Schedule Update, Narrative Report, Schedule Reports, and 

progress payment.  Conduct meetings at least monthly within five days of the 

proposed schedule data date.  Provide a computer with the scheduling 

software loaded and a projector which allows all meeting participants to 

view the proposed schedule during the meeting.  The Contractor's authorized 

scheduler must organize, group, sort, filter, perform schedule revisions as 

needed and review functions as requested by the Contractor and/or 

Government.  The meeting is a working interactive exchange which allows the 

Government and Contractor the opportunity to review the updated schedule on 

a real time and interactive basis.  The meeting will last no longer than 8 

hours.  Provide a draft of the proposed narrative report and schedule data 

file to the Government a minimum of two workdays in advance of the meeting.  

The Contractor's Project Manager and scheduler must attend the meeting with 

the authorized representative of the Contracting Officer.  Superintendents, 

foremen and major subcontractors must attend the meeting as required to 

discuss the project schedule and work.  Following the periodic schedule 

update meeting, make corrections to the draft submission.  Include only 

those changes approved by the Government in the submission and invoice for 

payment.  

 

3.6.2   Update Submission Following Progress Meeting 

 

Submit the complete Periodic Schedule Update of the Project Schedule 

containing all approved progress, revisions, and adjustments, pursuant to 
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paragraph SUBMISSION REQUIREMENTS not later than 4 work days after the 

periodic schedule update meeting. 

 

3.7   WEEKLY PROGRESS MEETINGS 

 

Conduct a weekly meeting with the Government (or as otherwise mutually 

agreed to) between the meetings described in paragraph entitled PERIODIC 

SCHEDULE UPDATE MEETINGS for the purpose of jointly reviewing the actual 

progress of the project as compared to the as planned progress and to review 

planned activities for the upcoming two weeks.  Use the current approved 

schedule update for the purposes of this meeting and for the production and 

review of reports.  At the weekly progress meeting, address the status of 

RFIs, RFPs and Submittals. 

 

3.8   REQUESTS FOR TIME EXTENSIONS 

 

Provide a justification of delay to the Contracting Officer in accordance 

with the contract provisions and clauses for approval within 10 days of a 

delay occurring.  Also prepare a time impact analysis for each Government 

request for proposal (RFP) to justify time extensions. 

 

3.8.1   Justification of Delay 

 

Provide a description of the event(s) that caused the delay and/or impact to 

the work.  As part of the description, identify all schedule activities 

impacted.  Show that the event that caused the delay/impact was the 

responsibility of the Government.  Provide a time impact analysis that 

demonstrates the effects of the delay or impact on the project completion 

date or interim completion date(s).  Evaluate multiple impacts 

chronologically; each with its own justification of delay.  With multiple 

impacts consider any concurrency of delay.  A time extension and the 

schedule fragnet becomes part of the project schedule and all future 

schedule updates upon approval by the Contracting Officer. 

 

3.8.2   Time Impact Analysis (Prospective Analysis) 

 

Prepare a time impact analysis for approval by the Contracting Officer based 

on industry standard AACE 52R-06.  Utilize a copy of the last approved 

schedule prior to the first day of the impact or delay for the time impact 

analysis.  If Contracting Officer determines the time frame between the last 

approved schedule and the first day of impact is too great, prepare an 

interim updated schedule to perform the time impact analysis.  Unless 

approved by the Contracting Officer, no other changes may be incorporated 

into the schedule being used to justify the time impact. 

 

3.8.3   Forensic Schedule Analysis (Retrospective Analysis) 

 

Prepare an analysis for approval by the Contracting Officer based on 

industry standard AACE 29R-03. 

 

3.8.4   Fragmentary Network (Fragnet) 

 

Prepare a proposed fragnet for time impact analysis consisting of a sequence 

of new activities that are proposed to be added to the project schedule to 

demonstrate the influence of the delay or impact to the project's 

contractual dates.  Clearly show how the proposed fragnet is to be tied into 

the project schedule including all predecessors and successors to the 
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fragnet activities.  The proposed fragnet must be approved by the 

Contracting Officer prior to incorporation into the project schedule. 

 

3.8.5   Time Extension 

 

The Contracting Officer must approve the Justification of Delay including 

the time impact analysis before a time extension will be granted.  No time 

extension will be granted unless the delay consumes all available Project 

Float and extends the projected finish date ("End Project" milestone) beyond 

the Contract Completion Date.  The time extension will be in calendar days. 

 

Actual delays that are found to be caused by the Contractor's own actions, 

which result in a calculated schedule delay will not be a cause for an 

extension to the performance period, completion date, or any interim 

milestone date.  

 

3.8.6   Impact to Early Completion Schedule 

 

No extended overhead will be paid for delay prior to the original Contract 

Completion Date for an Early Completion IPS unless the Contractor actually 

performed work in accordance with that Early Completion Schedule.  The 

Contractor must show that an early completion was achievable had it not been 

for the impact. 

 

3.9   FAILURE TO ACHIEVE PROGRESS 

 

Should the progress fall behind the approved project schedule for reasons 

other than those that are excusable within the terms of the contract, the 

Contracting Officer may require provision of a written recovery plan for 

approval.  The plan must detail how progress will be made-up to include 

which activities will be accelerated by adding additional crews, longer work 

hours, extra work days, etc. 

 

3.9.1   Artificially Improving Progress 

 

Artificially improving progress by means such as, but not limited to, 

revising the schedule logic, modifying or adding constraints, shortening 

activity durations, or changing calendars in the project schedule is 

prohibited.  Indicate assumptions made and the basis for any logic, 

constraint, duration and calendar changes used in the creation of the 

recovery plan.  Any additional resources, manpower, or daily and weekly work 

hour changes proposed in the recovery plan must be evident at the work site 

and documented in the daily report along with the Schedule Narrative Report. 

 

3.9.2   Failure to Perform 

 

Failure to perform work and maintain progress in accordance with the 

supplemental recovery plan may result in an interim and final unsatisfactory 

performance rating and may result in corrective action directed by the 

Contracting Officer pursuant to FAR 52.236-15 Schedules for Construction 

Contracts, FAR 52.249-10 Default (Fixed-Price Construction), and other 

contract provisions. 

 

3.9.3   Recovery Schedule 

 

Should the Contracting Officer find it necessary, submit a recovery schedule 

pursuant to FAR 52.236-15 Schedules for Construction Contracts. 
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3.10   OWNERSHIP OF FLOAT 

 

Except for the provision given in the paragraph IMPACT TO EARLY COMPLETION 

SCHEDULE, float available in the schedule, at any time, may not be 

considered for the exclusive use of either the Government or the Contractor 

including activity and/or project float.  Activity float is the number of 

work days that an activity can be delayed without causing a delay to the 

"End Project" finish milestone.  Project float (if applicable) is the number 

of work days between the projected early finish and the contract completion 

date milestone. 

 

3.11   TRANSFER OF SCHEDULE DATA INTO RMS/QCS 

 

Import the schedule data into the Quality Control System (QCS) and export 

the QCS data to the Government.  This data is considered to be additional 

supporting data in a form and detail required by the Contracting Officer 

pursuant to FAR 52.232-5 Payments under Fixed-Price Construction Contracts.  

The receipt of a proper payment request pursuant to FAR 52.232-27 Prompt 

Payment for Construction Contracts is contingent upon the Government 

receiving both acceptable and approvable hard copies and matching electronic 

export from QCS of the application for progress payment. 

 

3.12   PRIMAVERA P6 MANDATORY REQUIREMENTS 

 

If Primavera P6 is being used, request a backup file template (.xer) from 

the Government, if one is available, prior to building the schedule.  The 

following settings are mandatory and required in all schedule submissions to 

the Government:  

 

a.  Activity Codes must be Project Level, not Global or EPS level. 

 

b.  Calendars must be Project Level, not Global or Resource level. 

 

c.  Activity Duration Types must be set to "Fixed Duration & Units". 

 

d.  Percent Complete Types must be set to "Physical". 

 

e.  Time Period Admin Preferences must remain the default "8.0 hr/day, 40 

hr/week, 172 hr/month, 2000 hr/year".  Set Calendar Work Hours/Day to 

8.0 Hour days. 

 

f.  Set Schedule Option for defining Critical Activities to "Longest Path". 

 

g.  Set Schedule Option for defining progressed activities to "Retained 

Logic". 

 

h.  Set up cost loading using a single lump sum labor resource.  The 

Price/Unit must be $1/hr, Default Units/Time must be "8h/d", and 

settings "Auto Compute Actuals" and "Calculate costs from units" 

selected. 

 

i.  Activity ID's must not exceed 10 characters. 

 

j.  Activity Names must have the most defining and detailed description 

within the first 30 characters.  
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SECTION 01 33 00 

 

SUBMITTAL PROCEDURES 

08/18 

 

PART 1   GENERAL 

 

DEFINITIONS 

 

1.1   SUBMITTAL DESCRIPTIONS (SD) 

 

Submittal requirements are specified in the technical sections.  Examples 

and descriptions of submittals identified by the Submittal Description (SD) 

numbers and titles follow: 

 

SD-01 Preconstruction Submittals 

 

Preconstruction Submittals include schedules and a tabular list of locations, 

features, and other pertinent information regarding products, materials, 

equipment, or components to be used in the work. 

 

Certificates Of Insurance 

 

Surety Bonds 

 

List Of Proposed Subcontractors 

 

List Of Proposed Products 

 

Submittal Register 

 

Schedule Of Prices Or Earned Value Report 

 

Work Plan 

 

Quality Control (QC) plan 

 

SD-02 Shop Drawings 

 

Drawings, diagrams and schedules specifically prepared to illustrate some 

portion of the work. 

 

Diagrams and instructions from a manufacturer or fabricator for use in 

producing the product and as aids to the Contractor for integrating the 

product or system into the project. 

 

Drawings prepared by or for the Contractor to show how multiple systems and 

interdisciplinary work will be coordinated. 

 

SD-03 Product Data 

 

Catalog cuts, illustrations, schedules, diagrams, performance charts, 

instructions and brochures illustrating size, physical appearance and other 

characteristics of materials, systems or equipment for some portion of the 

work. 
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Samples of warranty language when the contract requires extended product 

warranties. 

 

SD-04 Samples 

 

Color samples from the manufacturer's standard line (or custom color samples 

if specified) to be used in selecting or approving colors for the project. 

 

 

SD-06 Test Reports 

 

Report signed by authorized official of testing laboratory that a material, 

product or system identical to the material, product or system to be provided 

has been tested in accord with specified requirements.  Unless specified in 

another section, testing must have been within three years of date of 

contract award for the project. 

 

Report that includes findings of a test required to be performed on an actual 

portion of the work or prototype prepared for the project before shipment to 

job site. 

 

Report that includes finding of a test made at the job site or on sample 

taken from the job site, on portion of work during or after installation. 

 

Investigation reports 

 

Final acceptance test and operational test procedure 

 

SD-07 Certificates 

 

Statements printed on the manufacturer's letterhead and signed by responsible 

officials of manufacturer of product, system or material attesting that the 

product, system, or material meets specification requirements.  Must be dated 

after award of project contract and clearly name the project. 

 

Document required of Contractor, or of a manufacturer, supplier, installer or 

Subcontractor through Contractor.  The document purpose is to further promote 

the orderly progression of a portion of the work by documenting procedures, 

acceptability of methods, or personnel qualifications. 

 

Confined space entry permits 

 

Text of posted operating instructions 

 

SD-08 Manufacturer's Instructions 

 

Preprinted material describing installation of a product, system or material, 

including special notices and (SDS)concerning impedances, hazards and safety 

precautions. 

 

SD-10 Operation and Maintenance Data 

 

Data provided by the manufacturer, or the system provider, including 

manufacturer's help and product line documentation, necessary to maintain and 

install equipment, for operating and maintenance use by facility personnel. 
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Data required by operating and maintenance personnel for the safe and 

efficient operation, maintenance and repair of the item. 

 

Data incorporated in an operations and maintenance manual or control system. 

 

SD-11 Closeout Submittals 

 

Documentation to record compliance with technical or administrative 

requirements or to establish an administrative mechanism. 

 

Special requirements necessary to properly close out a construction contract.  

For example, Record Drawings and as-built drawings.  Also, submittal 

requirements necessary to properly close out a major phase of construction on 

a multi-phase contract. 

 

1.2   APPROVING AUTHORITY 

 

Office or designated person authorized to approve the submittal. 

 

1.3   WORK 

 

As used in this section, on-site and off-site construction required by 

contract documents, including labor necessary to produce submittals, 

construction, materials, products, equipment, and systems incorporated or to 

be incorporated in such construction.  In exception, excludes work to 

produce SD-01 submittals. 

 

SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for information only.  When 

used, a designation following the "G" designation identifies the office that 

will review the submittal for the Government.  Submit the following in 

accordance with this section. 

 

SD-01 Preconstruction Submittals 

 

Submittal Register; G 

 

SUBMITTAL CLASSIFICATION 

 

3.1   GOVERNMENT APPROVED (G) 

 

Within the terms of the Contract Clause SPECIFICATIONS AND DRAWINGS FOR 

CONSTRUCTION, submittals are considered to be "shop drawings." 

 

3.2   FOR INFORMATION ONLY 

 

Submittals not requiring Government approval will be for information only.  

Within the terms of the Contract Clause SPECIFICATIONS AND DRAWINGS FOR 

CONSTRUCTION, they are not considered to be "shop drawings." 

 

PREPARATION 

 

4.1   TRANSMITTAL FORM 
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4.2   SUBMITTAL FORMAT 

 

4.2.1   Format of SD-01 Preconstruction Submittals 

 

When the submittal includes a document that is to be used in the project, or 

is to become part of the project record, other than as a submittal, do not 

apply the Contractor's approval stamp to the document itself, but to a 

separate sheet accompanying the document. 

 

Provide data in the unit of measure used in the contract documents. 

 

4.2.2   Format for SD-02 Shop Drawings 

 

Provide shop drawings not less than 8 1/2 by 11 inches nor more than 30 by 

42 inches, except for full-size patterns or templates.  Prepare drawings to 

accurate size, with scale indicated, unless another form is required.  

Ensure drawings are suitable for reproduction and of a quality to produce 

clear, distinct lines and letters, with dark lines on a white background. 

 

a.  Include the nameplate data, size, and capacity on drawings.  Also 

include applicable federal, military, industry, and technical society 

publication references. 

 

b.  Dimension drawings, except diagrams and schematic drawings.  Prepare 

drawings demonstrating interface with other trades to scale.  Use the 

same unit of measure for shop drawings as indicated on the contract 

drawings.  Identify materials and products for work shown. 

 

4.2.2.1   Drawing Identification 

 

Include on each drawing the drawing title, number, date, and revision 

numbers and dates, in addition to information required in paragraph 

IDENTIFYING SUBMITTALS. 

 

Number drawings in a logical sequence.  Each drawing is to bear the number 

of the submittal in a uniform location next to the title block.  Place the 

Government contract number in the margin, immediately below the title block, 

for each drawing. 

 

Reserve a blank space on the right-hand side of each sheet for the 

Government disposition stamp. 

 

4.2.3   Format of SD-03 Product Data 

 

Present product data submittals for each section.  Include a table of 

contents, listing the page and catalog item numbers for product data. 

 

Indicate, by prominent notation, each product that is being submitted; 

indicate the specification section number and paragraph number to which it 

pertains. 

 

4.2.3.1   Product Information 

 

Supplement product data with material prepared for the project to satisfy 

the submittal requirements where product data does not exist.  Identify this 

material as developed specifically for the project, with information and 

format as required for submission of SD-07 Certificates. 
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Provide product data in units used in the Contract documents.  Where product 

data are included in preprinted catalogs with another unit, submit the 

dimensions in contract document units, on a separate sheet. 

 

4.2.3.2   Standards 

 

Where equipment or materials are specified to conform to industry or 

technical-society reference standards of such organizations as the American 

National Standards Institute (ANSI), ASTM International (ASTM), National 

Electrical Manufacturer's Association (NEMA), Underwriters Laboratories 

(UL), or Association of Edison Illuminating Companies (AEIC), submit proof 

of such compliance.  The label or listing by the specified organization will 

be acceptable evidence of compliance.  In lieu of the label or listing, 

submit a certificate from an independent testing organization, competent to 

perform testing, and approved by the Contracting Officer.  State on the 

certificate that the item has been tested in accordance with the specified 

organization's test methods and that the item complies with the specified 

organization's reference standard. 

 

4.2.3.3   Data Submission 

 

Collect required data submittals for each specific material, product, unit 

of work, or system into a single submittal that is marked for choices, 

options, and portions applicable to the submittal.  Mark each copy of the 

product data identically.  Partial submittals will not be accepted for 

expedition of the construction effort. 

 

Submit the manufacturer's instructions before installation. 

 

4.2.4   Format of SD-04 Samples 

 

4.2.4.1   Sample Characteristics 

 

Furnish samples in the following sizes, unless otherwise specified or unless 

the manufacturer has prepackaged samples of approximately the same size as 

specified: 

 

a.  Sample of Equipment or Device:  Electronic Sheets 

 

b.  Sample of Materials Less Than 2 by 3 inches:  Built up to 8 1/2 by 11 

inches. 

 

c.  Sample of Materials Exceeding 8 1/2 by 11 inches:  Cut down to 8 1/2 by 

11 inches and adequate to indicate color, texture, and material 

variations. 

 

d.  Sample of Linear Devices or Materials: 10 inch length or length to be 

supplied, if less than 10 inches.  Examples of linear devices or 

materials are conduit and handrails. 

 

e.  Sample Volume of Nonsolid Materials:  Pint.  Examples of nonsolid 

materials are sand and paint. 

 

f.  Color Selection Samples: 2 by 4 inches.  Where samples are specified 

for selection of color, finish, pattern, or texture, submit the full 

set of available choices for the material or product specified.  Sizes 
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and quantities of samples are to represent their respective standard 

unit. 

 

g.  Sample Panel:  None on project 

 

h.  Sample Installation:  100 square feet or less, if needed. 

 

4.2.4.2   Sample Incorporation 

 

Reusable Samples:  Incorporate returned samples into work only if so 

specified or indicated.  Incorporated samples are to be in undamaged 

condition at the time of use. 

 

Recording of Sample Installation:  Note and preserve the notation of any 

area constituting a sample installation, but remove the notation at the 

final clean-up of the project. 

 

4.2.4.3   Comparison Sample 

 

Samples Showing Range of Variation:  Where variations in color, finish, 

pattern, or texture are unavoidable due to nature of the materials, submit 

sets of samples of not less than three units showing extremes and middle of 

range.  Mark each unit to describe its relation to the range of the 

variation. 

 

When color, texture, or pattern is specified by naming a particular 

manufacturer and style, include one sample of that manufacturer and style, 

for comparison. 

 

4.2.5   Format of SD-05 Design Data 

 

Provide design data and certificates on 8 1/2 by 11 inch paper, 

electronically. 

 

4.2.6   Format of SD-06 Test Reports 

 

By prominent notation, indicate each report in the submittal.  Indicate the 

specification number and paragraph number to which each report pertains. 

 

4.2.7   Format of SD-07 Certificates 

 

Provide design data and certificates on 8 1/2 by 11 inch paper, 

electronically. 

 

4.2.8   Format of SD-08 Manufacturer's Instructions 

 

Present manufacturer's instructions submittals for each section.  Include 

the manufacturer's name, trade name, place of manufacture, and catalog model 

or number on product data.  Also include applicable federal, military, 

industry, and technical-society publication references.  If supplemental 

information is needed to clarify the manufacturer's data, submit it as 

specified for SD-07 Certificates. 

 

Submit the manufacturer's instructions before installation. 

 

4.2.8.1   Standards 
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Where equipment or materials are specified to conform to industry or 

technical-society reference standards of such organizations as the American 

National Standards Institute (ANSI), ASTM International (ASTM), National 

Electrical Manufacturer's Association (NEMA), Underwriters Laboratories 

(UL), or Association of Edison Illuminating Companies (AEIC), submit proof 

of such compliance.  The label or listing by the specified organization will 

be acceptable evidence of compliance.  In lieu of the label or listing, 

submit a certificate from an independent testing organization, competent to 

perform testing, and approved by the Contracting Officer.  State on the 

certificate that the item has been tested in accordance with the specified 

organization's test methods and that the item complies with the specified 

organization's reference standard. 

 

4.2.9   Format of SD-09 Manufacturer's Field Reports 

 

By prominent notation, indicate each report in the submittal.  Indicate the 

specification number and paragraph number to which each report pertains. 

 

4.2.10   Format of SD-10 Operation and Maintenance Data (O&M) 

 

Comply with the requirements specified in Section 01 78 23 OPERATION AND 

MAINTENANCE DATA for O&M Data format. 

 

4.2.11   Format of SD-11 Closeout Submittals 

 

When the submittal includes a document that is to be used in the project or 

is to become part of the project record, other than as a submittal, do not 

apply the Contractor's approval stamp to the document itself, but to a 

separate sheet accompanying the document. 

 

Provide data in the unit of measure used in the contract documents. 

 

4.3   SOURCE DRAWINGS FOR SHOP DRAWINGS 

 

4.3.1   Source Drawings 

 

The entire set of source drawing files (DWG) will not be provided to the 

Contractor.  Request the specific Drawing Number for the preparation of shop 

drawings.  Only those drawings requested to prepare shop drawings will be 

provided.  These drawings are provided only after award. 

 

4.3.2   Terms and Conditions 

 

Data contained on these electronic files must not be used for any purpose 

other than as a convenience in the preparation of construction data for the 

referenced project.  Any other use or reuse is at the sole risk of the 

Contractor and without liability or legal exposure to the Government.  The 

Contractor must make no claim, and waives to the fullest extent permitted by 

law any claim or cause of action of any nature against the Government, its 

agents, or its subconsultants that may arise out of or in connection with 

the use of these electronic files.  The Contractor must, to the fullest 

extent permitted by law, indemnify and hold the Government harmless against 

all damages, liabilities, or costs, including reasonable attorney's fees and 

defense costs, arising out of or resulting from the use of these electronic 

files. 
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These electronic source drawing files are not construction documents.  

Differences may exist between the source drawing files and the corresponding 

construction documents.  The Government makes no representation regarding 

the accuracy or completeness of the electronic source drawing files, nor 

does it make representation to the compatibility of these files with the 

Contractor hardware or software.  The Contractor is responsible for 

determining if any conflict exists.  In the event that a conflict arises 

between the signed and sealed construction documents prepared by the 

Government and the furnished source drawing files, the signed and sealed 

construction documents govern.  Use of these source drawing files does not 

relieve the Contractor of the duty to fully comply with the contract 

documents, including and without limitation the need to check, confirm and 

coordinate the work of all contractors for the project.  If the Contractor 

uses, duplicates or modifies these electronic source drawing files for use 

in producing construction data related to this contract, remove all previous 

indication of ownership (seals, logos, signatures, initials and dates). 

 

QUANTITY OF SUBMITTALS 

 

5.1   NUMBER OF SD-01 PRECONSTRUCTION SUBMITTAL COPIES 

 

Unless otherwise specified, submit two sets of administrative submittals if 

done on paper and one electronically. 

 

5.2   NUMBER OF SD-04 SAMPLES 

 

a.  Submit two samples, or two sets of samples showing the range of 

variation, of each required item.  One approved sample or set of 

samples will be retained by the approving authority and one will be 

returned to the Contractor. 

 

b.  Submit one sample panel or provide one sample installation where 

directed.  Include components listed in the technical section or as 

directed. 

 

c.  Submit one sample installation, where directed. 

 

d.  Submit one sample of nonsolid materials. 

 

INFORMATION ONLY SUBMITTALS 

 

Submittals without a "G" designation must be certified by the QC manager and 

submitted to the Contracting Officer for information-only.  Approval of the 

Contracting Officer is not required on information only submittals.  The 

Contracting Officer will mark "receipt acknowledged" on submittals for 

information and will return only the transmittal cover sheet to the 

Contractor.  Normally, submittals for information only will not be returned.  

However, the Government reserves the right to return unsatisfactory 

submittals and require the Contractor to resubmit any item found not to 

comply with the contract.  This does not relieve the Contractor from the 

obligation to furnish material conforming to the plans and specifications; 

will not prevent the Contracting Officer from requiring removal and 

replacement of nonconforming material incorporated in the work; and does not 

relieve the Contractor of the requirement to furnish samples for testing by 

the Government laboratory or for check testing by the Government in those 

instances where the technical specifications so prescribe.   
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PROJECT SUBMITTAL REGISTER 

 

A sample Project Submittal Register showing items of equipment and materials 

for when submittals are required by the specifications is provided as 

"Appendix A - Submittal Register." 

 

SUBMITTAL MANAGEMENT 

 

Prepare and maintain a submittal register, as the work progresses.  Do not 

change data that is output in columns (c), (d), (e), and (f) as delivered by 

Government; retain data that is output in columns (a), (g), (h), and (i) as 

approved.  As an attachment, provide a submittal register showing items of 

equipment and materials for which submittals are required by the 

specifications.  This list may not be all-inclusive and additional 

submittals may be required. 

 

Column (c):  Lists specification section in which submittal is 

required. 

 

Column (d):  Lists each submittal description (SD Number. and type, 

e.g., SD-02 Shop Drawings) required in each specification section. 

 

Column (e):  Lists one principal paragraph in each specification 

section where a material or product is specified.  This listing is 

only to facilitate locating submitted requirements.  Do not 

consider entries in column (e) as limiting the project 

requirements. 

 

Thereafter, the Contractor is to track all submittals by maintaining a 

complete list, including completion of all data columns and all dates on 

which submittals are received by and returned by the Government. 

 

PRECONSTRUCTION USE OF SUBMITTAL REGISTER 

 

Submit the submittal register.  Include the QC plan and the project 

schedule.  Verify that all submittals required for the project are listed 

and add missing submittals.  Coordinate and complete the following fields on 

the register submitted with the QC plan and the project schedule: 

 

Column (a) Activity Number:  Activity number from the project 

schedule. 

 

Column (g) Contractor Submit Date:  Scheduled date for the 

approving authority to receive submittals. 

 

Column (h) Contractor Approval Date:  Date that Contractor needs 

approval of submittal. 

 

Column (i) Contractor Material:  Date that Contractor needs 

material delivered to Contractor control. 

 

CONTRACTOR USE OF SUBMITTAL REGISTER 

 

Update the following fields with each submittal throughout the contract. 

 

Column (b) Transmittal Number:  List of consecutive, Contractor-

assigned numbers. 
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Column (j) Action Code (k):  Date of action used to record 

Contractor's review when forwarding submittals to QC. 

 

Column (l) Date submittal transmitted. 

 

Column (q) Date approval was received. 

 

APPROVING AUTHORITY USE OF SUBMITTAL REGISTER 

 

Update the following fields: 

 

Column (b) Transmittal Number:  List of consecutive, Contractor-

assigned numbers. 

 

Column (l) Date submittal was received. 

 

Column (m) through (p) Dates of review actions. 

 

Column (q) Date of return to Contractor. 

 

-- End of Section -- 
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SECTION 01 35 26 

 
GOVERNMENTAL SAFETY REQUIREMENTS 

11/15 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN SOCIETY OF SAFETY PROFESSIONALS (ASSP) 

 
ASSP A10.34 (2001; R 2012) Protection of the Public on or 

Adjacent to Construction Sites 
 
ASSP A10.44 (2014) Control of Energy Sources 

(Lockout/Tagout) for Construction and 
Demolition Operations 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM F855 (2015) Standard Specifications for Temporary 

Protective Grounds to Be Used on De-energized 
Electric Power Lines and Equipment 

 
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

 
IEEE 1048 (2003) Guide for Protective Grounding of 

Power Lines 
 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 
 
NFPA 51B (2014) Standard for Fire Prevention During 

Welding, Cutting, and Other Hot Work 
 
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; TIA 

17-3; TIA 17-4; TIA 17-5; TIA 17-6; TIA 17-7; 
TIA 17-8; TIA 17-9; TIA 17-10; TIA 17-11; TIA 
17-12; TIA 17-13; TIA 17-14; TIA 17-15; TIA 
17-16; TIA 17-17 ) National Electrical Code 

 
NFPA 70E (2018; TIA 18-1; TIA 81-2) Standard for 

Electrical Safety in the Workplace 
 
NFPA 241 (2019) Standard for Safeguarding 

Construction, Alteration, and Demolition 
Operations 

 
 

 
 
1.2   DEFINITIONS 
 



Shaw AFB B1518 Flight Kitchen                                   SHAWAFB1518FK 
 

                        Section 01 35 26  Page 2                             
 

1.2.1   Competent Person (CP)  
 
 The CP is a person designated in writing, who, through training, knowledge 
and experience, is capable of identifying, evaluating, and addressing 
existing and predictable hazards in the working environment or working 
conditions that are dangerous to personnel, and who has authorization to 
take prompt corrective measures with regards to such hazards. 

 
1.2.2   Competent Person, Scaffolding 
 
The CP, Scaffolding is a person meeting the competent person requirements in 
EM 385-1-1 Appendix Q, and designated in writing by the employer to be 
responsible for immediate supervising, implementing and monitoring of the 
scaffolding program.  The CP for Scaffolding has enough training, knowledge 
and experience in scaffolding to correctly identify, evaluate and address 
existing and potential hazards and also has the authority to take prompt 
corrective measures with regard to these hazards.  CP qualifications must be 
documented and include experience on the specific scaffolding systems/types 
being used, assessment of the base material that the scaffold will be 
erected upon, load calculations for materials and personnel, and erection 
and dismantling.  The CP for scaffolding must have a documented, minimum of 
8-hours of scaffold training to include training on the specific type of 
scaffold being used (e.g. mast-climbing, adjustable, tubular frame), in 
accordance with EM 385-1-1 Section 22.B.02. 

 
1.2.3   Medical Treatment 
 
Medical Treatment is treatment administered by a physician or by registered 
professional personnel under the standing orders of a physician.  Medical 
treatment does not include first aid treatment even when provided by a 
physician or registered personnel. 

 
1.2.4   Near Miss 
 
A Near Miss is a mishap resulting in no personal injury and zero property 
damage, but given a shift in time or position, damage or injury may have 
occurred (e.g., a worker falls off a scaffold and is not injured; a crane 
swings around to move the load and narrowly misses a parked vehicle). 

 
1.2.5   Qualified Person (QP) 
 
The QP is a person designated in writing, who, by possession of a recognized 
degree, certificate, or professional standing, or extensive knowledge, 
training, and experience, has successfully demonstrated their ability to 
solve or resolve problems related to the subject matter, the work, or the 
project. 

 
1.2.6   USACE Property and Equipment 
 
Interpret "USACE" property and equipment specified in USACE EM 385-1-1 as 
Government property and equipment. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.   
Submittals with an "S" are for inclusion in the Sustainability eNotebook, in 
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conformance with Section 01 33 29 SUSTAINABILITY REPORTING.  Submit the 
following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 

 
Accident Prevention Plan (APP); G 

 
SD-06 Test Reports 

 
Monthly Exposure Reports 

 
Notifications and Reports 

 
Accident Reports; G 

 
SD-07 Certificates 
 

Standard Lift Plan; G 
 
Hot Work Permit 

 
Certificate of Compliance 

 
License Certificates 
 

1.4   MONTHLY EXPOSURE REPORTS 
 
Provide a Monthly Exposure Report and attach to the monthly billing request.  
This report is a compilation of employee-hours worked each month for all 
site workers, both Prime and subcontractor.  Failure to submit the report 
may result in retention of up to 10 percent of the voucher. 

 
1.5   REGULATORY REQUIREMENTS 
 
In addition to the detailed requirements included in the provisions of this 
contract, comply with the most recent edition of USACE EM 385-1-1, and the 
following state, laws, ordinances, criteria, rules and regulations.  Submit 
matters of interpretation of standards to the appropriate administrative 
agency for resolution before starting work.  Where the requirements of this 
specification, applicable laws, criteria, ordinances, regulations, and 
referenced documents vary, the most stringent requirements govern. 

 
1.6   SITE QUALIFICATIONS, DUTIES, AND MEETINGS 
 
1.6.1   Personnel Qualifications 
 
1.6.1.1   Site Safety and Health Officer (SSHO) 
 
Provide an SSHO that meets the requirements of EM 385-1-1 Section 1.  The 
SSHO must ensure that the requirements of 29 CFR 1926.16 are met for the 
project.  Provide a Safety oversight team that includes a minimum of one (1) 
person at each project site to function as the Site Safety and Health 
Officer (SSHO).  The SSHO or an equally-qualified Alternate SSHO must be at 
the work site at all times to implement and administer the Contractor's 
safety program and government-accepted Accident Prevention Plan.  The SSHO 
and Alternate SSHO must have the required training, experience, and 
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qualifications in accordance with EM 385-1-1 Section 01.A.17, and all 
associated sub-paragraphs. 

 
If the SSHO is off-site for a period longer than 24 hours, an equally-
qualified alternate SSHO must be provided and must fulfill the same roles 
and responsibilities as the primary SSHO.  When the SSHO is temporarily (up 
to 24 hours) off-site, a Designated Representative (DR), as identified in 
the AHA may be used in lieu of an Alternate SSHO, and must be on the project 
site at all times when work is being performed.  Note that the DR is a 
collateral duty safety position, with safety duties in addition to their 
full time occupation. 

 
1.6.1.1.1   Additional Site Safety and Health Officer (SSHO) Requirements and 
Duties 
 
The SSHO may also serve as the Quality Control Manager.  The SSHO may also 
serve as the Superintendent. 
 

 
1.6.1.2   Competent Person Qualifications 
 
Provide Competent Persons in accordance with EM 385-1-1, Appendix Q and 
herein.  Competent Persons for high-risk activities include confined space, 
cranes and rigging, excavation/trenching, fall protection, and electrical 
work.  The CP for these activities must be designated in writing, and meet 
the requirements for the specific activity (i.e. competent person, fall 
protection). 

 
The Competent Person identified in the Contractor's Safety and Health 
Program and accepted Accident Prevention Plan, must be on-site at all times 
when the work that presents the hazards associated with their professional 
expertise is being performed.  Provide the credentials of the Competent 
Persons(s) to the contracting Officer for information in consultation with 
the Safety Office. 

 
1.6.1.2.1   Competent Person for Scaffolding 
 
Provide a Competent Person for Scaffolding who meets the requirements of EM 
385-1-1, Section 22.B.02 and herein. 

 
1.6.2   Personnel Duties 
 
1.6.2.1   Duties of the Site Safety and Health Officer (SSHO) 
 
The SSHO must: 

 
a.  Conduct daily safety and health inspections and maintain a written log 

which includes area/operation inspected, date of inspection, identified 
hazards, recommended corrective actions, estimated and actual dates of 
corrections. Attach safety inspection logs to the Contractors' daily 
production report. 

 
b.  Conduct mishap investigations and complete required accident reports.  

Report mishaps and near misses. 
 

c.  Use and maintain OSHA's Form 300 to log work-related injuries and 
illnesses occurring on the project site for Prime Contractors and 
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subcontractors, and make available to the Contracting Officer upon 
request.  Post and maintain the Form 300A on the site Safety Bulletin 
Board. 

 
d.  Maintain applicable safety reference material on the job site. 

 
e.  Attend the pre-construction conference, pre-work meetings including 

preparatory meetings, and periodic in-progress meetings. 
 

f.  Review the APP and AHAs for compliance with EM 385-1-1, and approve, 
sign, implement and enforce them. 

 
g.  Establish a Safety and Occupational Health (SOH) Deficiency Tracking 

System that lists and monitors outstanding deficiencies until 
resolution. 

 
h.  Ensure subcontractor compliance with safety and health requirements. 

 
i.  Maintain a list of hazardous chemicals on site and their material 

Safety Data Sheets (SDS). 
 

j.  Maintain a weekly list of high hazard activities involving energy, 
equipment, excavation, entry into confined space, and elevation, and be 
prepared to discuss details during QC Meetings. 

 
k.  Provide and keep a record of site safety orientation and indoctrination 

for Contractor employees, subcontractor employees, and site visitors. 
 
Superintendent, QC Manager, and SSHO are subject to dismissal if the above 
duties are not being effectively carried out.  If Superintendent, QC 
Manager, or SSHO are dismissed, project work will be stopped and will not be 
allowed to resume until a suitable replacement is approved and the above 
duties are again being effectively carried out. 

 
1.6.3   Meetings 
 
1.6.3.1   Preconstruction Conference 
 

a.  Contractor representatives who have a responsibility or significant 
role in accident prevention on the project must attend the 
preconstruction conference.  This includes the project superintendent, 
Site Safety and Occupational Health officer, quality control manager, 
or any other assigned safety and health professionals who participated 
in the development of the APP (including the Activity Hazard Analyses 
(AHAs) and special plans, program and procedures associated with it). 

 
b.  Discuss the details of the submitted APP to include incorporated plans, 

programs, procedures and a listing of anticipated AHAs that will be 
developed and implemented during the performance of the contract.  This 
list of proposed AHAs will be reviewed at the conference and an 
agreement will be reached between the Contractor and the Contracting 
Officer as to which phases will require an analysis.  In addition, 
establish a schedule for the preparation, submittal, and Government 
review of AHAs to preclude project delays. 

 
c.  Deficiencies in the submitted APP, identified during the Contracting 

Officer's review, must be corrected, and the APP re-submitted for 
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review prior to the start of construction.  Work is not permitted to 
begin until an APP is established that is acceptable to the Contracting 
Officer. 

 
1.6.3.2   Safety Meetings 
 
Conduct safety meetings to review past activities, plan for new or changed 
operations, review pertinent aspects of appropriate AHA (by trade), 
establish safe working procedures for anticipated hazards, and provide 
pertinent Safety and Occupational Health (SOH) training and motivation. 
Conduct meetings at least once a month for all supervisors on the project 
location.  The SSHO, supervisors, foremen, or CDSOs must conduct meetings at 
least once a week for the trade workers.  Document meeting minutes to 
include the date, persons in attendance, subjects discussed, and names of 
individual(s) who conducted the meeting.  Maintain documentation on-site and 
furnish copies to the Contracting Officer on request.  Notify the 
Contracting Officer of all scheduled meetings 7 calendar days in advance. 

 
1.7   ACCIDENT PREVENTION PLAN (APP) 
 
A qualified person must prepare the written site-specific APP.  Prepare the 
APP in accordance with the format and requirements of EM 385-1-1, Appendix 
A, and as supplemented herein.  Cover all paragraph and subparagraph 
elements in EM 385-1-1, Appendix A.  The APP must be job-specific and 
address any unusual or unique aspects of the project or activity for which 
it is written.  The APP must interface with the Contractor's overall safety 
and health program referenced in the APP in the applicable APP element, and 
made site-specific.  Describe the methods to evaluate past safety 
performance of potential subcontractors in the selection process.  Also, 
describe innovative methods used to ensure and monitor safe work practices 
of subcontractors.  The Government considers the Prime Contractor to be the 
"controlling authority" for all work site safety and health of the 
subcontractors.  Contractors are responsible for informing their 
subcontractors of the safety provisions under the terms of the contract and 
the penalties for noncompliance, coordinating the work to prevent one craft 
from interfering with or creating hazardous working conditions for other 
crafts, and inspecting subcontractor operations to ensure that accident 
prevention responsibilities are being carried out.  The APP must be signed 
by an officer of the firm (Prime Contractor senior person), the individual 
preparing the APP, the on-site superintendent, the designated SSHO, the 
Contractor Quality Control Manager, and any designated Certified Safety 
Professional (CSP) or Certified Health Physicist (CIH).  The SSHO must 
provide and maintain the APP and a log of signatures by each subcontractor 
foreman, attesting that they have read and understand the APP, and make the 
APP and log available on-site to the Contracting Officer.  If English is not 
the foreman's primary language, the Prime Contractor must provide an 
interpreter. 

 
Submit the APP to the Contracting Officer 15 calendar days prior to the date 
of the preconstruction conference for acceptance.  Work cannot proceed 
without an accepted APP.  Once reviewed and accepted by the Contracting 
Officer, the APP and attachments will be enforced as part of the contract.  
Disregarding the provisions of this contract or the accepted APP is cause 
for stopping of work, at the discretion of the Contracting Officer, until 
the matter has been rectified.  Continuously review and amend the APP, as 
necessary, throughout the life of the contract.  Changes to the accepted APP 
must be made with the knowledge and concurrence of the Contracting Officer, 
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project superintendent, SSHO and Quality Control Manager.  Incorporate 
unusual or high-hazard activities not identified in the original APP as they 
are discovered.  Should any severe hazard exposure (i.e. imminent danger) 
become evident, stop work in the area, secure the area, and develop a plan 
to remove the exposure and control the hazard.  Notify the Contracting 
Officer within 24 hours of discovery.  Eliminate and remove the hazard.  In 
the interim, take all necessary action to restore and maintain safe working 
conditions in order to safeguard onsite personnel, visitors, the public (as 
defined by ASSP A10.34), and the environment. 

 
1.7.1   Names and Qualifications 
 
Provide plans in accordance with the requirements outlined in Appendix A of 
EM 385-1-1, including the following: 

 
a.  Names and qualifications (resumes including education, training, 

experience and certifications) of site safety and health personnel 
designated to perform work on this project to include the designated 
Site Safety and Health Officer and other competent and qualified 
personnel to be used.  Specify the duties of each position. 

 
b.  Qualifications of competent and of qualified persons.  As a minimum, 

designate and submit qualifications of competent persons for each of 
the following major areas: excavation; scaffolding; fall protection; 
hazardous energy; confined space; health hazard recognition, evaluation 
and control of chemical, physical and biological agents; and personal 
protective equipment and clothing to include selection, use and 
maintenance. 

 
1.7.2   Plans 
 
Provide plans in the APP in accordance with the requirements outlined in 
Appendix A of EM 385-1-1, including the following: 

 
1.8   ACTIVITY HAZARD ANALYSIS (AHA) 
 
Before beginning each activity, task or Definable Feature of Work (DFOW) 
involving a type of work presenting hazards not experienced in previous 
project operations, or where a new work crew or subcontractor is to perform 
the work, the Contractor(s) performing that work activity must prepare an 
AHA.  AHAs must be developed by the Prime Contractor, subcontractor, or 
supplier performing the work, and provided for Prime Contractor review and 
approval before submitting to the Contracting Officer.  AHAs must be signed 
by the SSHO, Superintendent, QC Manager and the subcontractor Foreman 
performing the work.  Format the AHA in accordance with EM 385-1-1, Section 
1 or as directed by the Contracting Officer.  Submit the AHA for review at 
least 15 working days prior to the start of each activity task, or DFOW.  
The Government reserves the right to require the Contractor to revise and 
resubmit the AHA if it fails to effectively identify the work sequences, 
specific anticipated hazards, site conditions, equipment, materials, 
personnel and the control measures to be implemented. 

 
AHAs must identify competent persons required for phases involving high risk 
activities, including confined entry, crane and rigging, excavations, 
trenching, electrical work, fall protection, and scaffolding. 
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1.8.1   AHA Management 
 
Review the AHA list periodically at the Contractor supervisory safety 
meeting, and update as necessary when procedures, scheduling, or hazards 
change.  Use the AHA during daily inspections by the SSHO to ensure the 
implementation and effectiveness of the required safety and health controls 
for that work activity. 

 
1.8.2   AHA Signature Log 
 
Each employee performing work as part of an activity, task or DFOW must 
review the AHA for that work and sign a signature log specifically 
maintained for that AHA prior to starting work on that activity.  The SSHO 
must maintain a signature log on site for every AHA.  Provide employees 
whose primary language is other than English, with an interpreter to ensure 
a clear understanding of the AHA and its contents. 

 
1.9   DISPLAY OF SAFETY INFORMATION 
 
1.9.1   Safety Bulletin Board 
 
Within one calendar day after commencement of work, erect a safety bulletin 
board at the job site.  Where size, duration, or logistics of project do not 
facilitate a bulletin board, an alternative method, acceptable to the 
Contracting Officer, that is accessible and includes all mandatory 
information for employee and visitor review, may be deemed as meeting the 
requirement for a bulletin board.  Include and maintain information on 
safety bulletin board as required by EM 385-1-1, Section 01.A.07.  
Additional items required to be posted include: 

 
a.  Confined space entry permit. 

 
b.  Hot work permit. 

 
1.9.2   Safety and Occupational Health (SOH) Deficiency Tracking System 
 
Establish a SOH deficiency tracking system that lists and monitors the 
status of SOH deficiencies in chronological order.  Use the tracking system 
to evaluate the effectiveness of the APP.  A monthly evaluation of the data 
must be discussed in the QC or SOH meeting with everyone on the project. The 
list must be posted on the project bulletin board and updated daily, and 
provide the following information: 

 
a.  Date deficiency identified; 

 
b.  Description of deficiency; 

 
c.  Name of person responsible for correcting deficiency; 

 
d.  Projected resolution date; 

 
e.  Date actually resolved. 

 
1.10   SITE SAFETY REFERENCE MATERIALS 
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Maintain safety-related references applicable to the project, including 
those listed in paragraph REFERENCES.  Maintain applicable equipment 
manufacturer's manuals. 

 
1.11   EMERGENCY MEDICAL TREATMENT 
 
Contractors must arrange for their own emergency medical treatment in 
accordance with EM 385-1-1.  Government has no responsibility to provide 
emergency medical treatment. 

 
1.12   NOTIFICATIONS AND REPORTS 
 
1.12.1   Mishap Notification 
 
Notify the Contracting Officer as soon as practical, but no more than 
twenty-four hours, after any mishaps, including recordable accidents, 
incidents, and near misses, as defined in EM 385-1-1 Appendix Q,  any report 
of injury, illness, or any property damage.  For LHE or rigging mishaps, 
notify the Contracting Officer as soon as practical but not more than 4 
hours after mishap.  The Contractor is responsible for obtaining appropriate 
medical and emergency assistance and for notifying fire, law enforcement, 
and regulatory agencies.  Immediate reporting is required for electrical 
mishaps, to include Arc Flash; shock; uncontrolled release of hazardous 
energy; load handling equipment or rigging; fall from height   These mishaps 
must be investigated in depth to identify all causes and to recommend hazard 
control measures. 

 
Within notification include Contractor name; contract title; type of 
contract; name of activity, installation or location where accident 
occurred; date and time of accident; names of personnel injured; extent of 
property damage, if any; extent of injury, if known, and brief description 
of accident (for example, type of construction equipment used and PPE used).  
Preserve the conditions and evidence on the accident site until the 
Government investigation team arrives on-site and Government investigation 
is conducted.  Assist and cooperate fully with the Government's 
investigation(s) of any mishap. 

 
1.12.2   Accident Reports 
 

a.  Conduct an accident investigation for recordable injuries and 
illnesses, property damage, and near misses as defined in EM 385-1-1, 
to establish the root cause(s) of the accident.  The Contracting 
Officer will provide copies of any required or special forms. 

 
b.  Near Misses:   Near miss reports are considered positive and proactive 

Contractor safety management actions. 
 

1.13   HOT WORK 
 
1.13.1   Permit and Personnel Requirements 
 
Submit and obtain a written permit prior to performing "Hot Work" i.e. 
welding or cutting or operating other flame-producing/spark producing 
devices, from the Fire Division.  A permit is required from the Explosives 
Safety Office for work in and around where explosives are processed, stored, 
or handled.  CONTRACTORS ARE REQUIRED TO MEET ALL CRITERIA BEFORE A PERMIT 
IS ISSUED.  Provide at least two 20 pound 4A:20 BC rated extinguishers for 
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normal "Hot Work".  The extinguishers must be current inspection tagged, and 
contain an approved safety pin and tamper resistant seal.  It is also 
mandatory to have a designated FIRE WATCH for any "Hot Work" done at this 
activity.  The Fire Watch must be trained in accordance with NFPA 51B and 
remain on-site for a minimum of one hour after completion of the task or as 
specified on the hot work permit. 

 
When starting work in the facility, require personnel to familiarize 
themselves with the location of the nearest fire alarm boxes and place in 
memory the emergency Fire Division phone number.  REPORT ANY FIRE, NO MATTER 
HOW SMALL, TO THE RESPONSIBLE FIRE DIVISION IMMEDIATELY. 

 
1.13.2   Work Around Flammable Materials 
 
Obtain permit approval from a NFPA Certified Marine Chemist for "HOT WORK" 
within or around flammable materials (such as fuel systems or 
welding/cutting on fuel pipes) or confined spaces (such as sewer wet wells, 
manholes, or vaults) that have the potential for flammable or explosive 
atmospheres. 

 
Whenever these materials, except beryllium and chromium (VI), are 
encountered in indoor operations, local mechanical exhaust ventilation 
systems that are sufficient to reduce and maintain personal exposures to 
within acceptable limits must be used and maintained in accordance with 
manufacturer's instruction and supplemented by exceptions noted in EM 385-1-
1, Section 06.H 

 
PART 2   PRODUCTS 
 

Not used. 
 
PART 3   EXECUTION 
 
3.1   CONSTRUCTION AND OTHER WORK 
 
Comply with EM 385-1-1, NFPA 70, NFPA 70E, NFPA 241, the APP, the AHA, 
Federal and State OSHA regulations, and other related submittals and 
activity fire and safety regulations.  The most stringent standard prevails. 

 
PPE is governed in all areas by the nature of the work the employee is 
performing.  Use personal hearing protection at all times in designated 
noise hazardous areas or when performing noise hazardous tasks.  Safety 
glasses must be worn or carried/available on each person.  Mandatory PPE 
includes:  

 
a.  Hard Hat 

 
b.  Long Pants 

 
c.  Appropriate Safety Shoes 

 
d.  Appropriate Class Reflective Vests 

 
3.1.1   Worksite Communication 
 
Employees working alone in a remote location or away from other workers must 
be provided an effective means of emergency communications (i.e., cellular 
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phone, two-way radios, land-line telephones or other acceptable means).  The 
selected communication must be readily available (easily within the 
immediate reach) of the employee and must be tested prior to the start of 
work to verify that it effectively operates in the area/environment.  An 
employee check-in/check-out communication procedure must be developed to 
ensure employee safety. 

 
3.1.2   Unforeseen Hazardous Material 
 
Contract documents identify materials such as PCB, lead paint, and friable 
and non-friable asbestos and other OSHA regulated chemicals (i.e. 29 CFR 
Part 1910.1000).  If material(s) that may be hazardous to human health upon 
disturbance are encountered during construction operations, stop that 
portion of work and notify the Contracting Officer immediately.  Within 14 
calendar days the Government will determine if the material is hazardous.  
If material is not hazardous or poses no danger, the Government will direct 
the Contractor to proceed without change.  If material is hazardous and 
handling of the material is necessary to accomplish the work, the Government 
will issue a modification pursuant to FAR 52.243-4 Changes and FAR 52.236-2 
Differing Site Conditions. 

 
3.2   UTILITY OUTAGE REQUIREMENTS 
 
Apply for utility outages at least three days in advance.  At a minimum, the 
written request must include the location of the outage, utilities being 
affected, duration of outage, any necessary sketches, and a description of 
the means to fulfill energy isolation requirements in accordance with EM 
385-1-1, Section 11.A.02 (Isolation).  Some examples of energy isolation 
devices and procedures are highlighted in EM 385-1-1, Section 12.D.  In 
accordance with EM 385-1-1, Section 12.A.01, where outages involve 
Government or Utility personnel, coordinate with the Government on all 
activities involving the control of hazardous energy. 

 
These activities include, but are not limited to, a review of HECP and HEC 
procedures, as well as applicable Activity Hazard Analyses (AHAs).  In 
accordance with EM 385-1-1, Section 11.A.02 and NFPA 70E, work on energized 
electrical circuits must not be performed without prior government 
authorization.  Government permission is considered through the permit 
process and submission of a detailed AHA.  Energized work permits are 
considered only when de-energizing introduces additional or increased hazard 
or when de-energizing is infeasible. 

 
3.3   OUTAGE COORDINATION MEETING 
 
After the utility outage request is approved and prior to beginning work on 
the utility system requiring shut-down, conduct a pre-outage coordination 
meeting in accordance with EM 385-1-1, Section 12.A.  This meeting must 
include the Prime Contractor, the Prime and subcontractors performing the 
work, the Contracting Officer, and the Installation representative.  All 
parties must fully coordinate HEC activities with one another.  During the 
coordination meeting, all parties must discuss and coordinate on the scope 
of work, HEC procedures (specifically, the lock-out/tag-out procedures for 
worker and utility protection), the AHA, assurance of trade personnel 
qualifications, identification of competent persons, and compliance with 
HECP training in accordance with EM 385-1-1, Section 12.C.  Clarify when 
personal protective equipment is required during switching operations, 
inspection, and verification. 
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3.4   CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT) 
 
Provide and operate a Hazardous Energy Control Program (HECP) in accordance 
with EM 385-1-1 Section 12, 29 CFR 1910.333, 29 CFR 1915.89, ASSP A10.44, 
NFPA 70E, and paragraph HAZARDOUS ENERGY CONTROL PROGRAM (HECP). 

 
3.4.1   Safety Preparatory Inspection Coordination Meeting with the 
Government or Utility 
 
For electrical distribution equipment that is to be operated by Government 
or Utility personnel, the Prime Contractor and the subcontractor performing 
the work must attend the safety preparatory inspection coordination meeting, 
which will also be attended by the Contracting Officer's Representative, and 
required by EM 385-1-1, Section 12.A.02.  The meeting will occur immediately 
preceding the start of work and following the completion of the outage 
coordination meeting.  Both the safety preparatory inspection coordination 
meeting and the outage coordination meeting must occur prior to conducting 
the outage and commencing with lockout/tagout procedures. 

 
3.4.2   Lockout/Tagout Isolation 
 
Where the Government or Utility performs equipment isolation and 
lockout/tagout, the Contractor must place their own locks and tags on each 
energy-isolating device and proceed in accordance with the HECP.  Before any 
work begins, both the Contractor and the Government or Utility must perform 
energy isolation verification testing while wearing required PPE detailed in 
the Contractor's AHA and required by EM 385-1-1, Sections 05.I and 11.B.  
Install personal protective grounds, with tags, to eliminate the potential 
for induced voltage in accordance with EM 385-1-1, Section 12.E.06. 

 
3.4.3   Lockout/Tagout Removal 
 
Upon completion of work, conduct lockout/tagout removal procedure in 
accordance with the HECP.  In accordance with EM 385-1-1, Section 12.E.08, 
each lock and tag must be removed from each energy isolating device by the 
authorized individual or systems operator who applied the device.  Provide 
formal notification to the Government (by completing the Government form if 
provided by Contracting Officer's Representative), confirming that steps of 
de-energization and lockout/tagout removal procedure have been conducted and 
certified through inspection and verification.  Government or Utility locks 
and tags used to support the Contractor's work will not be removed until the 
authorized Government employee receives the formal notification. 

 
3.5   WORK PLATFORMS 
 
3.5.1   Scaffolding 
 
Provide employees with a safe means of access to the work area on the 
scaffold.  Climbing of any scaffold braces or supports not specifically 
designed for access is prohibited.  Comply with the following requirements: 

 
a.  Scaffold platforms greater than 20 feet in height must be accessed by 

use of a scaffold stair system. 
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b.  Ladders commonly provided by scaffold system manufacturers are 
prohibited for accessing scaffold platforms greater than 20 feet 
maximum in height. 

 
c.  An adequate gate is required. 

 
d.  Employees performing scaffold erection and dismantling must be 

qualified. 
 

e.  Scaffold must be capable of supporting at least four times the maximum 
intended load, and provide appropriate fall protection as delineated in 
the accepted fall protection and prevention plan. 

 
f.  Stationary scaffolds must be attached to structural building components 

to safeguard against tipping forward or backward.  
 

g.  Special care must be given to ensure scaffold systems are not 
overloaded.  

 
h.  Side brackets used to extend scaffold platforms on self-supported 

scaffold systems for the storage of material are prohibited.  The first 
tie-in must be at the height equal to 4 times the width of the smallest 
dimension of the scaffold base. 

 
i.  Scaffolding other than suspended types must bear on base plates upon 

wood mudsills (2 in x 10 in x 8 in minimum) or other adequate firm 
foundation. 

 
j.  Scaffold or work platform erectors must have fall protection during the 

erection and dismantling of scaffolding or work platforms that are more 
than 6 feet.  

 
K.  DELINEATE FALL PROTECTION REQUIREMENTS WHEN WORKING ABOVE 6 FEET OR ABOVE 
DANGEROUS OPERATIONS IN THE FALL PROTECTION AND PREVENTION (FP&P) PLAN AND 
ACTIVITY HAZARD ANALYSIS (AHA) FOR THE PHASE OF WORK.3.6   EQUIPMENT 
 
3.6.1   Material Handling Equipment (MHE) 
 

a.  Material handling equipment such as forklifts must not be modified with 
work platform attachments for supporting employees unless specifically 
delineated in the manufacturer's printed operating instructions.  
Material handling equipment fitted with personnel work platform 
attachments are prohibited from traveling or positioning while 
personnel are working on the platform. 

 
b.  The use of hooks on equipment for lifting of material must be in 

accordance with manufacturer's printed instructions.  Material Handling 
Equipment Operators must be trained in accordance with OSHA 29 CFR 
1910, Subpart N. 

 
c.  Operators of forklifts or power industrial trucks must be licensed in 

accordance with OSHA. 
 
3.6.2   Machinery and Mechanized Equipment 
 

a.  Proof of qualifications for operator must be kept on the project site 
for review. 
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b.  Manufacture specifications or owner's manual for the equipment must be 

on-site and reviewed for additional safety precautions or requirements 
that are sometimes not identified by OSHA or USACE EM 385-1-1.  
Incorporate such additional safety precautions or requirements into the 
AHAs. 

 
3.7   ELECTRICAL  
 
Perform electrical work in accordance with EM 385-1-1, Appendix A, Sections 
11 and 12. 

 
3.7.1   Conduct of Electrical Work 
 
As delineated in EM 385-1-1, electrical work is to be conducted in a de-
energized state unless there is no alternative method for accomplishing the 
work.  In those cases obtain an energized work permit from the Contracting 
Officer.  The energized work permit application must be accompanied by the 
AHA and a summary of why the equipment/circuit needs to be worked energized.  
Underground electrical spaces must be certified safe for entry before 
entering to conduct work.  Cables that will be cut must be positively 
identified and de-energized prior to performing each cut.  Attach temporary 
grounds in accordance with ASTM F855 and IEEE 1048.  Perform all high 
voltage cable cutting remotely using hydraulic cutting tool.  When racking 
in or live switching of circuit breakers, no additional person other than 
the switch operator is allowed in the space during the actual operation.  
Plan so that work near energized parts is minimized to the fullest extent 
possible.  Use of electrical outages clear of any energized electrical 
sources is the preferred method. 

 
When working in energized substations, only qualified electrical workers are 
permitted to enter.  When work requires work near energized circuits as 
defined by NFPA 70, high voltage personnel must use personal protective 
equipment that includes, as a minimum, electrical hard hat, safety shoes, 
insulating gloves and electrical arc flash protection for personnel as 
required by NFPA 70E.  Insulating blankets, hearing protection, and 
switching suits may also be required, depending on the specific job and as 
delineated in the Contractor's AHA.  Ensure that each employee is familiar 
with and complies with these procedures and 29 CFR 1910.147. 

 
3.7.2   Qualifications 
 
Electrical work must be performed by QP personnel with verifiable 
credentials who are familiar with applicable code requirements.  Verifiable 
credentials consist of State, National and Local Certifications or Licenses 
that a Master or Journeyman Electrician may hold, depending on work being 
performed, and must be identified in the appropriate AHA.  
Journeyman/Apprentice ratio must be in accordance with State, Local 
requirements applicable to where work is being performed. 

 
3.7.3   Testing 
 
Temporary electrical distribution systems and devices must be inspected, 
tested and found acceptable for Ground-Fault Circuit Interrupter (GFCI) 
protection, polarity, ground continuity, and ground resistance before 
initial use, before use after modification and at least monthly.  Monthly 
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inspections and tests must be maintained for each temporary electrical 
distribution system, and signed by the electrical CP or QP. 

 
     
-- End of Section -- 
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SECTION 01 42 00 

 

SOURCES FOR REFERENCE PUBLICATIONS 

02/19 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

Various publications are referenced in other sections of the specifications 

to establish requirements for the work.  These references are identified in 

each section by document number, date and title.  The document number used 

in the citation is the number assigned by the standards producing 

organization (e.g.   ASTM B564 Standard Specification for Nickel Alloy 

Forgings).  However, when the standards producing organization has not 

assigned a number to a document, an identifying number has been assigned for 

reference purposes. 

 

1.2   ORDERING INFORMATION 

 

The addresses of the standards publishing organizations whose documents are 

referenced in other sections of these specifications are listed below, and 

if the source of the publications is different from the address of the 

sponsoring organization, that information is also provided. 

 

AACE INTERNATIONAL (AACE) 

1265 Suncrest Towne Centre Drive 

Morgantown, WV 26505-1876 USA 

Ph:   304-296-8444 

Fax:  304-291-5728 

Internet:  https://web.aacei.org/ 

 

AMERICAN CONCRETE INSTITUTE (ACI) 

38800 Country Club Drive 

Farmington Hills, MI  48331-3439 

Ph:   248-848-3700 

Fax:  248-848-3701 

Internet:  https://www.concrete.org/ 

 

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH) 

1330 Kemper Meadow Drive 

Cincinnati, OH  45240 

Ph:   513-742-2020 

Fax:  513-742-3355 

Internet:  https://www.acgih.org/ 

 

AMERICAN IRON AND STEEL INSTITUTE (AISI) 

25 Massachusetts Avenue, NW Suite 800 

Washington, DC 20001 

Ph:   202-452-7100 

Internet:  https://www.steel.org/ 

 

AMERICAN LUMBER STANDARDS COMMITTEE (ALSC) 

7470 New Technology Way, Suite F 

Frederick, MD  21703 



Shaw AFB B1518 Flight Kitchen                                   SHAWAFB1518FK 

 

                        Section 01 42 00  Page 2                             

 

Ph:   301-972-1700 

Fax:  301-540-8004 

E-mail:  alsc@alsc.org 

Internet:   http://www.alsc.org 

 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

1899 L Street, NW,11th Floor 

Washington, DC  20036 

Ph:   202-293-8020 

Fax:  202-293-9287 

E-mail:  storemanager@ansi.org 

Internet:  https://www.ansi.org/ 

 

AMERICAN SOCIETY OF SAFETY PROFESSIONALS (ASSP) 

 

520 N. Northwest Highway 

Park Ridge, IL 60068 

Ph:  847-699-2929 

E-mail:  customerservice@assp.org 

Internet:  https://www.assp.org/ 

 

AMERICAN WELDING SOCIETY (AWS) 

8669 NW 36 Street, #130 

Miami, FL  33166-6672 

Ph:   800-443-9353 

Internet:  https://www.aws.org/ 

 

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA) 

P.O. Box 361784 

Birmingham, AL  35236-1784 

Ph:   205-733-4077 

Fax:  205-733-4075 

Internet: http://www.awpa.com 

 

ASME INTERNATIONAL (ASME) 

Two Park Avenue 

New York, NY  10016-5990 

Ph:   800-843-2763 

Fax:  973-882-1717 

E-mail:  customercare@asme.org 

Internet:  https://www.asme.org/ 

 

ASTM INTERNATIONAL (ASTM) 

100 Barr Harbor Drive, P.O. Box C700 

West Conshohocken, PA  19428-2959 

Ph:   610-832-9500 

Fax:  610-832-9555 

E-mail:  service@astm.org 

Internet:  https://www.astm.org/ 

 

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA) 

355 Lexington Avenue, 15th Floor 

New York, NY  10017 

Ph:  212-297-2122 

Fax: 212-370-9047 

Internet:  https://www.buildershardware.com/ 
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CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH) 

PO Box 997377, MS 0500 

Sacramento, CA  95899-7377 

Ph:   916-558-1784 

Internet:  https://www.cdph.ca.gov/ 

 

CARPET AND RUG INSTITUTE (CRI) 

P.O. Box 2048 

Dalton, GA  30722-2048 

Ph:   706-278-3176 

Fax:  706-278-8835 

Internet:  https://carpet-rug.org/ 

 

COMPRESSED GAS ASSOCIATION (CGA) 

14501 George Carter Way, Suite 103 

Chantilly, VA  20151-1788 

Ph:   703-788-2700 

Fax:  703-961-1831 

E-mail:  cga@cganet.com 

Internet:  https://www.cganet.com/ 

 

DISTRICT OF COLUMBIA MUNICIPAL REGULATIONS (DCMR) 

1350 Pennsylvania Avenue, NW, Suite 419 

Washington DC  20004 

Ph:  202-727-6306 

Fax:  202-727-3582 

TTY:  711 

E-mail:  secretary@dc.gov 

Internet:  https://os.dc.gov/service/publication-and-regulatory-

services 

 

GREEN SEAL (GS) 

1001 Connecticut Avenue, NW 

Suite 827 

Washington,  DC 20036-5525 

Ph:   202-872-6400 

Fax:  202-872-4324 

E-mail:  greenseal@greenseal.org 

Internet:  https://www.greenseal.org/ 

 

GYPSUM ASSOCIATION (GA) 

962 Wayne Ave., Suite 620 

Silver Spring, MD  20910 

Ph:   301-277-8686 

Fax:  301-277-8747 

E-mail: info@gypsum.org 

Internet:  https://www.gypsum.org/ 

 

HARDWOOD PLYWOOD AND VENEER ASSOCIATION (HPVA) 

Decorative Hardwoods Association 

42777 Trade West Dr. 

Sterling, VA  20166 

Ph:   703-435-2900 

Fax:  703-435-2537 

E-mail:  Resources@decorativehardwoods.ort 

Internet:  https://www.decorativehardwoods.org/ 



Shaw AFB B1518 Flight Kitchen                                   SHAWAFB1518FK 

 

                        Section 01 42 00  Page 4                             

 

 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

445 and 501 Hoes Lane 

Piscataway, NJ  08854-4141 

Ph:   732-981-0060 or 800-701-4333 

Fax:  732-981-9667 

E-mail: onlinesupport@ieee.org 

Internet:  https://www.ieee.org/ 

 

INTERNATIONAL CODE COUNCIL (ICC) 

500 New Jersey Avenue, NW  

6th Floor, Washington, DC  20001 

Ph:   800-786-4452 or 888-422-7233 

Fax:  202-783-2348 

E-mail:  order@iccsafe.org 

Internet:  https://www.iccsafe.org/ 

 

INTERNATIONAL SAFETY EQUIPMENT ASSOCIATION (ISEA) 

1901 North Moore Street 

Arlington, VA  22209-1762 

Ph:   703-525-1695 

Fax:  703-528-2148 

Internet:  https://safetyequipment.org/ 

 

MASTER PAINTERS INSTITUTE (MPI) 

2800 Ingleton Avenue 

Burnaby, BC CANADA V5C 6G7 

Ph: 1-888-674-8937 

Fax: 1-888-211-8708 

E-mail: info@paintinfo.com or techservices@mpi.net 

Internet:  http://www.mpi.net/ 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

1 Batterymarch Park 

Quincy, MA  02169-7471 

Ph:   800-344-3555 

Fax:  800-593-6372 

Internet:  https://www.nfpa.org 

 

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA) 

6830 Raleigh LaGrange Road 

PO Box 34518 

Memphis, TN  38184 

Ph:   901-377-1818 

Internet:  https://nhla.com/ 

 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH) 

Patriots Plaza 1 

395 E Street, SW, Suite 9200 

Washington, DC  20201 

Ph:  800-232-4636 

Fax:  513-533-8347 

Internet:  https://www.cdc.gov/niosh/ 

 

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA) 

272 Tuttle Road 

Cumberland, ME  04021 
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Ph:   207-829-6901 

Fax:  207-829-4293 

E-mail:  info@nelma.org 

Internet:  https://www.nelma.org/ 

 

 

REDWOOD INSPECTION SERVICE (RIS) OF THE CALIFORNIA REDWOOD 

ASSOCIATION (CRA) 

 

818 Grayson Road, Suite 201  

Pleasant Hill, CA  94523 

Ph:   925-935-1499 

Fax:  925-935-1496 

Internet:  https://www.wwpa.org/about-wwpa/redwood-inspection-service 

 

SCIENTIFIC CERTIFICATION SYSTEMS (SCS) 

 

2000 Powell Street, Suite 600 

Emeryville, CA 94608 

Ph:   510-452-8000 

Fax:  510-452-8001 

E-mail:  info@SCSglobalservices.com 

Internet:  https://www.scsglobalservices.com/ 

 

SOCIETY FOR PROTECTIVE COATINGS (SSPC) 

800 Trumbull Drive 

Pittsburgh, PA  15205 

Ph:   877-281-7772 or 412-281-2331 

Fax:  412-444-3591 

E-mail:  customerservice@sspc.org 

Internet: http://www.sspc.org 

 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD) 

21865 Copley Drive 

Diamond Bar, CA  91765 

Ph:   909-396-2000 

E-mail:  webinquiry@aqmd.gov 

Internet:  http://www.aqmd.gov 

 

SOUTHERN PINE INSPECTION BUREAU (SPIB) 

P.O. Box 10915 

Pensacola, FL  32524-0915 

Ph:   850-434-2611 or 800-995-7742 

Fax:  850-434-1290 

E-mail:  spib@spib.org 

Internet:  https://www.spib.org/ 

 

STATE OF MARYLAND CODE OF MARYLAND REGULATIONS (COMAR) 

Division of State Documents 

16 Francis Street - Wineland Building 

Annapolis, MD  21401 

Ph:  410-974-2486 

Fax: 410-280-5647 

E-mail:   support@sos.state.md.us 

Internet:  http://www.dsd.state.md.us/COMAR/ComarHome.html 

 

STATE OF VIRGINIA ADMINISTRATIVE CODE (VAC) 
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900 E. Main Street 

Pocahontas Building 

Richmond, Virginia  23219 

Ph:   804-698-1810 

E-mail:  codes@dls.virginia.gov 

Internet:  http://register.dls.virginia.gov 

 

STEEL DOOR INSTITUTE (SDI/DOOR) 

30200 Detroit Road 

Westlake, OH  44145 

Ph:   440-899-0010 

Fax:  440-892-1404 

E-mail:  info@steeldoor.org 

Internet:  https://www.steeldoor.org/ 

 

TILE COUNCIL OF NORTH AMERICA (TCNA) 

100 Clemson Research Boulevard 

Anderson, SC  29625 

Ph:   864-646-8453 

Fax:  864-646-2821 

E-mail:  info@tileusa.com 

Internet:  https://www.tcnatile.com/ 

 

U.S. DEPARTMENT OF DEFENSE (DOD) 

Order DOD Documents from: 

Room 3A750-The Pentagon 

1400 Defense Pentagon 

Washington, DC 20301-1400 

Ph:   703-571-3343 

Fax:  215-697-1462 

E-mail:  customerservice@ntis.gov 

Internet:  https://www.ntis.gov/ 

Obtain Military Specifications, Standards and Related Publications 

from: 

Acquisition Streamlining and Standardization Information System 

(ASSIST) 

Department of Defense Single Stock Point (DODSSP) 

Document Automation and Production Service (DAPS) 

Building 4/D 

700 Robbins Avenue 

Philadelphia, PA 19111-5094 

Ph:   215-697-6396 - for account/password issues 

Internet:  https://assist.dla.mil/online/start/; account registration 

required 

Obtain Unified Facilities Criteria (UFC) from: 

Whole Building Design Guide (WBDG) 

National Institute of Building Sciences (NIBS) 

1090 Vermont Avenue NW, Suite 700 

Washington, DC  20005 

Ph:  202-289-7800 

Fax: 202-289-1092 

Internet:  https://www.wbdg.org/ffc/dod/unified-facilities-criteria-

ufc 

 

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

1200 Pennsylvania Avenue, N.W. 

Washington, DC  20004 
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Ph:   202-564-4700 

Internet:  https://www.epa.gov 

--- Some EPA documents are available only from:  

National Technical Information Service (NTIS) 

5301 Shawnee Road 

Alexandria, VA  22312 

Ph:   703-605-6060 or 1-800-363-2068 

Fax:  703-605-6880 

TDD:  703-487-4639 

E-mail: info@ntis.gov 

Internet:  https://www.ntis.gov/ 

 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

8601 Adelphi Road  

College Park, MD  20740-6001 

Ph:  866-272-6272 

Internet:  https://www.archives.gov/ 

Order documents from: 

Superintendent of Documents 

U.S. Government Publishing Office (GPO) 

732 N. Capitol Street, NW 

Washington, DC  20401 

Ph:   202-512-1800 or 866-512-1800 

Bookstore:  202-512-0132 

Internet:  https://www.gpo.gov/ 

 

UNDERWRITERS LABORATORIES (UL) 

2600 N.W. Lake Road 

Camas, WA  98607-8542 

Ph:   877-854-3577 or 360-817-5500 

E-mail:  CustomerExperienceCenter@ul.com 

Internet:  https://www.ul.com/ 

UL Directories available through IHS at https://ihsmarkit.com/ 

 

WEST COAST LUMBER INSPECTION BUREAU (WCLIB) 

6980 S.W. Varns 

Tigard, OR  97223 

Ph:   503-639-0651 

Fax:  503-684-8928 

E-mail:  info@wclib.org 

Internet:  http://www.wclib.org 

 

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA) 

1500 SW First Ave., Suite 870 

Portland, OR  97201  

Ph:   503-224-3930 

E-mail:  info@wwpa.org 

Internet:  http://www.wwpa.org 

 

PART 2   PRODUCTS 

 

Not used 

 

PART 3   EXECUTION 

 

Not used 
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-- End of Section -- 
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SECTION 01 74 19 

 

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

02/19 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 

40 CFR 273 Standards for Universal Waste Management 

 

49 CFR 173 Shippers - General Requirements for Shipments 

and Packagings 

 

49 CFR 178 Specifications for Packagings 

 

1.2   DEFINITIONS 

 

1.2.1   Co-mingle 

 

The practice of placing unrelated materials together in a single container, 

usually for benefits of convenience and speed. 

 

1.2.2   Construction Waste 

 

Waste generated by construction activities, such as scrap materials, damaged 

or spoiled materials, temporary and expendable construction materials, and 

other waste generated by the workforce during construction activities. 

 

1.2.3   Demolition Debris/Waste 

 

Waste generated from demolition activities, including minor incidental 

demolition waste materials generated as a result of Intentional dismantling 

of all or portions of a building, to include clearing of building contents 

that have been destroyed or damaged. 

 

1.2.4   Disposal 

 

Depositing waste in a solid waste disposal facility, usually a managed 

landfill, regulated in the US under the Resource Conservation and Recovery 

Act (RCRA). 

 

1.2.5   Diversion 

 

The practice of diverting waste from disposal in a landfill, by means of 

eliminating or minimizing waste, or reuse of materials. 

 

1.2.6   Final Construction Waste Diversion Report 
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A written assertion by a material recovery facility operator identifying 

constituent materials diverted from disposal, usually including summary 

tabulations of materials, weight in short-ton. 

 

1.2.7   Recycling 

 

The series of activities, including collection, separation, and processing, 

by which products or other materials are diverted from the solid waste 

stream for use in the form of raw materials in the manufacture of new 

products sold or distributed in commerce, or the reuse of such materials as 

substitutes for goods made of virgin materials, other than fuel. 

 

1.2.8   Reuse 

 

The use of a product or materials again for the same purpose, in its 

original form or with little enhancement or change. 

 

1.2.9   Salvage 

 

Usable, salable items derived from buildings undergoing demolition or 

deconstruction, parts from vehicles, machinery, other equipment, or other 

components. 

 

1.2.10   Source Separation 

 

The practice of administering and implementing a management strategy to 

identify and segregate unrelated waste at the first opportunity. 

 

1.3   CONSTRUCTION WASTE (INCLUDES DEMOLITION DEBRIS/WASTE) 

 

Divert a minimum of 60 percent by weight of the project from the landfill.  

Follow applicable industry standards in the management of waste.  Apply 

sound environmental principles in the management of waste.  (1) Practice 

efficient waste management when sizing, cutting, and installing products and 

materials and (2) use all reasonable means to divert construction waste and 

demolition debris/waste from landfills and incinerators and to facilitate 

the recycling or reuse of excess construction materials. 

 

1.4   CONSTRUCTION WASTE MANAGEMENT 

 

Implement a construction waste management program for the project.  Take a 

pro-active, responsible role in the management of construction waste, 

recycling process, disposal of demolition debris/waste, and require all 

subcontractors, vendors, and suppliers to participate in the construction 

waste management program.  Establish a process for clear tracking, and 

documentation of construction waste and demolition debris/waste. 

 

1.4.1   Implementation of Construction Waste Management Program 

 

Develop and document how the construction waste management program will be 

implemented in a construction waste management plan.  Submit a Construction 

Waste Management Plan to the Contracting Officer for approval.  Construction 

waste and demolition debris/waste materials include un-used construction 

materials not incorporated in the final work, as well as demolition 

debris/waste materials from demolition activities or deconstruction 

activities.  In the management of waste, consider the availability of viable 

markets, the condition of materials, the ability to provide material in 
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suitable condition and in a quantity acceptable to available markets, and 

time constraints imposed by internal project completion mandates. 

 

1.4.2   Special Programs 

 

Implement any special programs involving rebates or similar incentives 

related to recycling.  Retain revenue or savings from salvaged or recycling, 

unless otherwise directed.  Ensure firms and facilities used for recycling, 

reuse, and disposal are permitted for the intended use to the extent 

required by federal, state, and local regulations. 

 

1.4.3   Special Instructions 

 

Provide on-site instruction of appropriate separation, handling, recycling, 

salvage, reuse, and return methods to be used by all parties at the 

appropriate stages of the projects.  Designation of single source separating 

or commingling will be clearly marked on the containers. 

 

1.4.4   Waste Streams 

 

Delineate waste streams and characterization, including estimated material 

types and quantities of waste, in the construction waste management plan.  

Manage all waste streams associated with the project.  Typical waste streams 

are listed below, as appropriate.  Include additional waste steams not 

listed: 

 

a.  Land Clearing Debris 

b.  Asphalt 

c.  Masonry and CMU 

d.  Concrete 

e.  Metals (e.g. banding, stud trim, ductwork, piping, rebar, roofing, 

other trim, steel, iron, galvanized, stainless steel, aluminum, 

copper, zinc, bronze, etc.) 

f.  Wood (nails and staples allowed) 

g.  Glass 

h.  Paper 

i.  Plastics (PET, HDPE,PVC,LDPE,PP,PS, Other) 

j.  Gypsum 

k.  Non-hazardous paint and paint cans 

l.  Carpet 

m.  Ceiling Tiles 

n.  Insulation 

o.  Beverage Containers 

 

1.5   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for information only. When used, 

a designation following the "G" designation identifies the office that will 

review the submittal for the Government. Submittals with an "S" are for 

inclusion in the Sustainability eNotebook, in conformance to Section 01 33 

29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 

Section 01 33 00 SUBMITTAL PROCEDURES: 

 

SD-01 Preconstruction Submittals 

 

Construction Waste Management Plan; G 
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SD-06 Test Reports 

 

Quarterly Reports 

 

Annual Report 

 

SD-11 Closeout Submittals 

 

Final Construction Waste Diversion Report; S 

 

1.6   MEETINGS 

 

Conduct Construction Waste Management meetings.  After award of the Contract 

and prior to commencement of work, schedule and conduct a meeting with the 

Contracting Officer to discuss the proposed construction waste management 

plan and to develop a mutual understanding relative to the management of the 

construction waste management program and how waste diversion requirements 

will be met. 

 

 At a minimum, discuss and document waste management goals at following 

meetings: 

 

a.  Preconstruction meeting. 

 

b.  Regular meetings. 

 

c.  Work safety meeting. 

 

1.7   CONSTRUCTION WASTE MANAGEMENT PLAN 

 

Submit Construction Waste Management Plan within 15 days after notice to 

proceed.  Revise and resubmit Construction Waste Management Plan until it 

receives final approval from the Contracting Officer, in order for 

construction to begin.  Execute demolition or deconstruction activities in 

accordance with Section 02 41 00 DEMOLITIONANDDECONSTRUCTION.  Manage 

demolition debris/waste or deconstruction materials in accordance with the 

approved construction waste management plan. 

 

An approved construction waste management plan will not relieve the 

Contractor of responsibility for compliance with applicable environmental 

regulations or meeting project cumulative waste diversion requirement.  

Ensure all subcontractors receive a copy of the approved Construction Waste 

Management Plan.  The plan demonstrates how to meet the project waste 

diversion requirement.  Also, include the following in the plan: 

 

a.  Identify the names of individuals responsible for waste management and 

waste management tracking, along with roles and responsibilities on the 

project. 

 

b.  Actions that will be taken to reduce solid waste generation, including 

coordination with subcontractors to ensure awareness and participation. 

 

c.  Description of the regular meetings to be held to address waste 

management. 
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d.  Description of the specific approaches to be used in recycling/reuse of 

the various materials generated, including the areas on site and 

equipment to be used for processing, sorting, and temporary storage of 

materials. 

 

e.  Name of landfill and/or incinerator to be used. 

 

f.  Identification of local and regional re-use programs, including non-

profit organizations such as schools, local housing agencies, and 

organization that accept used materials such as material exchange 

networks and resale stores. Include the name, location, phone number 

for each re-use facility identified, and provide a copy of the permit 

or license for each facility. 

 

g.  List of specific materials, by type and quantity, that will be salvaged 

for resale, salvaged and reused on the current project, salvaged and 

stored for reuse on a future project, or recycled.  Identify the 

recycling facilities by name, address, and phone number. 

 

h.  Identification of materials that cannot be recycled or reused with an 

explanation or justification, to be approved by the Contracting 

Officer. 

 

i.  Description of the means by which any materials identified in item (g) 

above will be protected from contamination. 

 

j.  Description of the means of transportation of the recyclable materials 

(whether materials will be site-separated and self-hauled to designated 

centers, or whether mixed materials will be collected by a waste hauler 

and removed from the site). 

 

k.  Copy of training plan for subcontractors and other services to prevent 

contamination by co-mingling materials identified for diversion and 

waste materials. 

 

n.  Facilities or subcontractors offering construction waste transport on-

site or off-site must ensure that proper shipping orders, bill of 

lading, manifests, or other shipping documents containing waste 

diversion information meet requirements of 40 CFR 273 Universal Waste 

Management, 49 CFR 173 Shippers - General Requirements for Shipments 

and Packagings, and 49 CFR 178 Specifications for Packaging.  

Individuals signing manifests or other shipping documents should meet 

the minimum training requirements. 

 

o.  List each supplier who deliver construction materials, in bulk, or 

package products in returnable containers or returnable packaging, or 

have take-back programs.  List each program and the applicable material 

to actively monitor and track to assist in meeting waste diversion 

requirements on the project. 

 

p.  Identify any local jurisdiction requirements for waste management.  

Include those requirements, points of contact, etc. 

 

Distribute copies of the waste management plan to each subcontractor, , and 

the Contracting Officer. 
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1.8   RECORDS (DOCUMENTATION) 

 

1.8.1   General 

 

Maintain records to document the types and quantities of waste generated and 

diverted though re-use, recycling and/or sale to third parties; through 

disposal to a landfill or incinerator facility.  Provide explanations for 

any materials not recycled, reused or sold.  Collect and retain manifests, 

weight tickets, sales receipts, and invoices specifically identifying 

diverted project waste materials or disposed materials. 

 

1.8.2   Accumulated 

 

Maintain a running record of materials generated and diverted from landfill 

disposal, including accumulated diversion rates for the project. Make 

records available to the Contracting Officer during construction or 

incidental demolition activities. Provide a copy of the diversion records to 

the Contracting Officer upon completion of the construction, incidental 

demolitions or minor deconstruction activities. 

 

1.9   FINAL CONSTRUCTION WASTE DIVERSION REPORT 

 

A Final Construction Waste Diversion Report is required at the end of the 

project.  Provide Final Construction Waste Diversion Report 6030 days prior 

to the Beneficial Occupancy Date (BOD).  The final Construction Waste 

Diversion Report must be included in the Sustainability eNotebook in 

accordance with Section 01 33 29 SUSTAINABILITY REPORTING. 

 

1.10   COLLECTION 

 

Collect, store, protect, and handle reusable and recyclable materials at the 

site in a manner which prevents contamination, and provides protection from 

the elements to preserve their usefulness and monetary value. Provide 

receptacles and storage areas designated specifically for recyclable and 

reusable materials and label them clearly and appropriately to prevent 

contamination from other waste materials.  Keep receptacles or storage areas 

neat and clean. 

 

1.10.1   Source Separation Method 

 

Separate waste products and materials that are recyclable from trash and 

sort as described below into appropriately marked separate containers and 

then transport to the respective recycling facility for further processing.  

Deliver materials in accordance with recycling or reuse facility 

requirements (e.g., free of dirt, adhesives, solvents, petroleum 

contamination, and other substances deleterious to the recycling process).  

Separate materials into the category types as defined in the construction 

waste management plan. 

 

1.10.2   Other Methods 

 

Other methods proposed by the Contractor may be used when approved by the 

Contracting Officer. 

 

1.11   DISPOSAL 
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Control accumulation of waste materials and trash.  Recycle or dispose of 

collected materials off-site at intervals approved by the Contracting 

Officer and in compliance with waste management procedures as described in 

the waste management plan.  Except as otherwise specified in other sections 

of the specifications, dispose of in accordance with the following: 

 

1.11.1   Reuse 

 

Give first consideration to reusing construction and demolition materials as 

a disposition strategy.  Recover for reuse materials, products, and 

components as described in the approved construction waste management plan.  

Coordinate with the Contracting Officer to identify onsite reuse 

opportunities or material sales or donation available through Government 

resale or donation programs.  Sale of recovered materials is not allowed on 

the Installation. 

 

1.11.2   Recycle 

 

Recycle non-hazardous construction and demolition/debris materials that are 

not suitable for reuse.  Track rejection of contaminated recyclable 

materials by the recycling facility.  Rejected recyclables materials will 

not be counted as a percentage of diversion calculation.  Recycle all 

fluorescent lamps, HID lamps, mercury (Hg) -containing thermostats and 

ampoules, and PCBs-containing ballasts and electrical components as directed 

by the Contracting Officer.  Do not crush lamps on site as this creates a 

hazardous waste stream with additional handling requirements.  

 

1.11.3   Waste 

 

Dispose by landfill or incineration only those waste materials with no 

practical use, economic benefit, or recycling opportunity. 

 

PART 2   PRODUCTS 

 

Not used. 

 

PART 3   EXECUTION 

 

Not used.   

  

-- End of Section -- 
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SECTION 01 78 00 

 

CLOSEOUT SUBMITTALS 

05/19 

 

PART 1   GENERAL 

 

1.1   DEFINITIONS 

 

1.1.1   As-Built Drawings 

 

As-built drawings are the marked-up drawings, maintained by the Contractor 

on-site, that depict actual conditions and deviations from the Contract 

Documents.  These deviations and additions may result from coordination 

required by, but not limited to: contract modifications; official responses 

to submitted Requests for Information (RFI's); direction from the 

Contracting Officer; design that is the responsibility of the Contractor, 

and differing site conditions.  Maintain the as-builts throughout 

construction as red-lined hard copies on site.  These files serve as the 

basis for the creation of the record drawings. 

 

1.1.2   Record Drawings 

 

The record drawings are the final compilation of actual conditions reflected 

in the as-built drawings. 

 

1.2   SOURCE DRAWING FILES 

 

Request the full set of electronic drawings, in the source format, for 

Record Drawing preparation, after award and at least 30 days prior to 

required use. 

 

1.2.1   Terms and Conditions 

 

Data contained on these electronic files must not be used for any purpose 

other than as a convenience in the preparation of construction data for the 

referenced project.  Any other use or reuse shall be at the sole risk of the 

Contractor and without liability or legal exposure to the Government.  The 

Contractor must make no claim and waives to the fullest extent permitted by 

law, any claim or cause of action of any nature against the Government, its 

agents or sub consultants that may arise out of or in connection with the 

use of these electronic files.  The Contractor must, to the fullest extent 

permitted by law, indemnify and hold the Government harmless against all 

damages, liabilities or costs, including reasonable attorney's fees and 

defense costs, arising out of or resulting from the use of these electronic 

files. 

 

These electronic CAD drawing files are not construction documents.  

Differences may exist between the CAD files and the corresponding 

construction documents.  The Government makes no representation regarding 

the accuracy or completeness of the electronic CAD files, nor does it make 

representation to the compatibility of these files with the Contractor 

hardware or software.  In the event that a conflict arises between the 

signed and sealed construction documents prepared by the Government and the 

furnished Source drawing files, the signed and sealed construction documents 
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govern.  The Contractor is responsible for determining if any conflict 

exists.  Use of these Source Drawing files does not relieve the Contractor 

of duty to fully comply with the contract documents, including and without 

limitation, the need to check, confirm and coordinate the work of all 

contractors for the project.  If the Contractor uses, duplicates or modifies 

these electronic source drawing files for use in producing construction data 

related to this contract, remove all previous indicia of ownership (seals, 

logos, signatures, initials and dates). 

 

1.3   SUBMITTALS 

 

Government approval is required for submittals with a "G" designation; 

submittals not having a "G" designation are for information only.  When 

used, a designation following the "G" designation identifies the office that 

will review the submittal for the Government.  Submittals with an "S" are 

for inclusion in the Sustainability eNotebook, in conformance to Section 01 

33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 

Section 01 33 00 SUBMITTAL PROCEDURES: 

 

SD-03 Product Data 

 

Warranty Tags 

 

SD-08 Manufacturer's Instructions 

 

Posted Instructions 

 

SD-10 Operation and Maintenance Data 

 

Operation and Maintenance Manuals; G 

 

SD-11 Closeout Submittals 

 

As-Built Drawings; G 

 

Record Drawings; G 

 

Final Approved Shop Drawings;  

 

 

1.4   WARRANTY MANAGEMENT 

 

1.4.1   Warranty Management Plan 

 

Develop a warranty management plan which contains information relevant to 

FAR 52.246-21 Warranty of Construction.  At least 30 days before the planned 

pre-warranty conference, submit one set of the warranty management plan.  

Include within the warranty management plan all required actions and 

documents to assure that the Government receives all warranties to which it 

is entitled.  The plan narrative must contain sufficient detail to render it 

suitable for use by future maintenance and repair personnel, whether 

tradesmen, or of engineering background, not necessarily familiar with this 

contract.  The term "status" as indicated below must include due date and 

whether item has been submitted or was accomplished.  Submit warranty 

information, made available during the construction phase, to the 

Contracting Officer for approval prior to each monthly pay estimate.  

Assemble approved information in a binder and turn over to the Government 
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upon acceptance of the work.  The construction warranty period must begin on 

the date of project acceptance and continue for the full product warranty 

period.  Conduct a joint 4 month and 9 month warranty inspection, measured 

from time of acceptance; with the Contractor, Contracting Officer and the 

Customer Representative.  The warranty management plan must include, but is 

not limited to, the following: 

 

a.  Roles and responsibilities of personnel associated with the warranty 

process, including points of contact and telephone numbers within the 

organizations of the Contractors, subcontractors, manufacturers or 

suppliers involved. 

 

b.  For each warranty, the name, address, telephone number, and e-mail of 

each of the guarantor's representatives nearest to the project 

location. 

 

c.  A list and status of delivery of Certificates of Warranty for extended 

warranty items, including roofs, HVAC balancing, pumps, motors, 

transformers, and for commissioned systems, such as fire protection and 

alarm systems, sprinkler systems, and lightning protection systems. 

 

d.  As-Built Record of Equipment and Materials list for each warranted 

equipment, item, feature of construction or system indicating: 

 

(1)  Name of item. 

(2)  Model and serial numbers. 

(3)  Location where installed. 

(4)  Name and phone numbers of manufacturers or suppliers. 

(5)  Names, addresses and telephone numbers of sources of spare parts. 

(6)  Warranties and terms of warranty.  Include one-year overall 

warranty of construction, including the starting date of warranty 

of construction.  Items which have warranties longer than one year 

must be indicated with separate warranty expiration dates. 

(7)  Cross-reference to warranty certificates as applicable. 

(8)  Starting point and duration of warranty period. 

(9)  Summary of maintenance procedures required to continue the 

warranty in force. 

(10) Cross-reference to specific pertinent Operation and Maintenance 

manuals. 

(11) Organization, names and phone numbers of persons to call for 

warranty service. 

(12) Typical response time and repair time expected for various 

warranted equipment. 

 

e.  The plans for attendance at the 4 and 9 month post-construction 

warranty inspections conducted by the Government. 

 

f.  Procedure and status of tagging of equipment covered by warranties 

longer than one year. 

 

g.  Copies of instructions to be posted near selected pieces of equipment 

where operation is critical for warranty or safety reasons. 

 

1.4.2   Performance Bond 

 

The Performance Bond must remain effective throughout the construction and 

warranty period. 
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a.  In the event the Contractor fails to commence and diligently pursue any 

construction warranty work required, the Contracting Officer will have 

the work performed by others, and after completion of the work, will 

charge the remaining construction warranty funds of expenses incurred 

by the Government while performing the work, including, but not limited 

to administrative expenses. 

 

b.  In the event sufficient funds are not available to cover the 

construction warranty work performed by the Government at the 

Contractor's expense, the Contracting Officer will have the right to 

recoup expenses from the bonding company. 

 

c.  Following oral or written notification of required construction 

warranty repair work, respond in a timely manner.  Written verification 

will follow oral instructions.  Failure to respond will be cause for 

the Contracting Officer to proceed against the Contractor. 

 

1.4.3   Pre-Warranty Conference 

 

Prior to contract completion, and at a time designated by the Contracting 

Officer, meet with the Contracting Officer to develop a mutual understanding 

with respect to the requirements of this section.  At this meeting, 

establish and review communication procedures for Contractor notification of 

construction warranty defects, priorities with respect to the type of 

defect, reasonable time required for Contractor response, and other details 

deemed necessary by the Contracting Officer for the execution of the 

construction warranty  In connection with these requirements and at the time 

of the Contractor's quality control completion inspection, furnish the name, 

telephone number and address of a licensed and bonded company which is 

authorized to initiate and pursue construction warranty work action on 

behalf of the Contractor.  This point of contact must be located within the 

local service area of the warranted construction, be continuously available, 

and be responsive to Government inquiry on warranty work action and status.  

This requirement does not relieve the Contractor of any of its 

responsibilities in connection with other portions of this provision. 

 

1.4.4   Warranty Tags 

 

At the time of installation, tag each warranted item with a durable, oil and 

water resistant tag approved by the Contracting Officer.  Attach each tag 

with a copper wire and spray with a silicone waterproof coating.  Also, 

submit two, one paper one electronic record copies of the warranty tags 

showing the layout and design.  The date of acceptance and the QC signature 

must remain blank until the project is accepted for beneficial occupancy.  

Show the following information on the tag. 

 

Type of product/material   

Model number   

Serial number   

Contract number   
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Warranty period from/to   

Inspector's signature   

Construction Contractor   

Address   

Telephone number   

Warranty contact   

Address   

Telephone number   

Warranty response time 

priority code 

  

WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE DURING 

THE WARRANTY PERIOD. 

 

 

PART 2   PRODUCTS 

 

Not used. 

 

PART 3   EXECUTION 

 

3.1   AS-BUILT DRAWINGS 

 

3.1.1   Markup Guidelines 

 

Make comments and markup the drawings complete without reference to letters, 

memos, or materials that are not part of the As-Built drawing.  Show what 

was changed, how it was changed, where item(s) were relocated and change 

related details.  These working as-built markup prints must be neat, legible 

and accurate as follows: 

 

a.  Use base colors of red, green, and blue.  Color code for changes as 

follows: 

 

(1)  Special (Blue) - Items requiring special information, 

coordination, or special detailing or detailing notes. 

 

(2)  Deletions (Red) - Over-strike deleted graphic items (lines), 

lettering in notes and leaders. 

 

(3)  Additions (Green) - Added items, lettering in notes and leaders. 

 

b.  Provide a legend if colors other than the "base" colors of red, green, 

and blue are used. 
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c.  Add and denote any additional equipment or material facilities, service 

lines, incorporated under As-Built Revisions if not already shown in 

legend. 

 

d.  Use frequent written explanations on markup drawings to describe 

changes.  Do not totally rely on graphic means to convey the revision. 

 

e.  Use legible lettering and precise and clear digital values when marking 

prints.  Clarify ambiguities concerning the nature and application of 

change involved. 

 

f.  Wherever a revision is made, also make changes to related section 

views, details, legend, profiles, plans and elevation views, schedules, 

notes and call out designations, and mark accordingly to avoid 

conflicting data on all other sheets. 

 

g.  For deletions, cross out all features, data and captions that relate to 

that revision. 

 

h.  For changes on small-scale drawings and in restricted areas, provide 

large-scale inserts, with leaders to the applicable location. 

 

i.  Indicate one of the following when attaching a print or sketch to a 

markup print: 

 

1)  Add an entire drawing to contract drawings. 

 

2)  Change the contract drawing to show. 

 

3)  Provided for reference only to further detail the initial design. 

 

j.  Incorporate all shop and fabrication drawings into the markup drawings. 

 

3.1.2   As-Built Drawings Content 

 

Show on the as-built drawings, but not limited to, the following 

information: 

 

a.  The actual location, kinds and sizes of all sub-surface utility lines.  

In order that the location of these lines and appurtenances may be 

determined in the event the surface openings or indicators become 

covered over or obscured, show by offset dimensions to two permanently 

fixed surface features the end of each run including each change in 

direction on the record drawings.  Locate valves, splice boxes and 

similar appurtenances by dimensioning along the utility run from a 

reference point.  Also record the average depth below the surface of 

each run. 

 

b.  The location and dimensions of any changes within the building 

structure. 

 

c.  Layout and schematic drawings of electrical circuits and piping. 

 

d.  Correct grade, elevations, cross section, or alignment of roads, 

earthwork, structures or utilities if any changes were made from 

contract plans. 



Shaw AFB B1518 Flight Kitchen                                  SHAWAFB1518FK 

 

                        Section 01 78 00  Page 7                             

 

 

e.  Changes in details of design or additional information obtained from 

working drawings specified to be prepared or furnished by the 

Contractor; including but not limited to shop drawings, fabrication, 

erection, installation plans and placing details, pipe sizes, 

insulation material, dimensions of equipment, and foundations. 

 

f.  The topography, invert elevations and grades of drainage installed or 

affected as part of the project construction. 

 

g.  Changes or Revisions which result from the final inspection. 

 

h.  Where contract drawings or specifications present options, show only 

the option selected for construction on the working as-built markup 

drawings. 

 

i.  If borrow material for this project is from sources on Government 

property, or if Government property is used as a spoil area, furnish a 

contour map of the final borrow pit/spoil area elevations. 

 

j.  Systems designed or enhanced by the Contractor, such as HVAC controls, 

fire alarm, fire sprinkler, and irrigation systems. 

 

k.  Changes in location of equipment and architectural features. 

 

l.  Modifications. 

 

m.  Actual location of anchors, construction and control joints, etc., in 

concrete. 

 

n.  Unusual or uncharted obstructions that are encountered in the contract 

work area during construction. 

 

o.  Location, extent, thickness, and size of stone protection particularly 

where it will be normally submerged by water. 

 

3.2   RECORD DRAWINGS 

 

3.3   OPERATION AND MAINTENANCE MANUALS 

 

Provide project operation and maintenance manuals as specified in Section 01 

78 23 OPERATION AND MAINTENANCE MANUALS DATA.  Provide electronic copies of 

the Operation and Maintenance Manual files.  Submit to the Contracting 

Officer for approval within 60 calendar days of the Beneficial Occupancy 

Date (BOD). Update and resubmit files for final approval at BOD. 

 

3.4   CLEANUP 

 

Leave premises "broom clean."  Clean interior and exterior glass surfaces 

exposed to view; remove temporary labels, stains and foreign substances; 

polish transparent and glossy surfaces; vacuum carpeted and soft surfaces.  

Clean equipment and fixtures to a sanitary condition.  Clean filters of 

operating equipment.  Clean debris from roofs, gutters, downspouts and 

drainage systems.  Sweep paved areas and rake clean landscaped areas.  

Remove waste and surplus materials, rubbish and construction facilities from 

the site. 
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-- End of Section -- 
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SECTION 02 41 00 
 

DEMOLITION AND DECONSTRUCTION 
05/10 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN SOCIETY OF SAFETY PROFESSIONALS (ASSP) 

 
ASSP A10.6 (2006) Safety & Health Program Requirements 

for Demolition Operations - American National 
Standard for Construction and Demolition 
Operations 

 
CARPET AND RUG INSTITUTE (CRI) 

 
CRI 104 (2015) Carpet Installation Standard for 

Commercial Carpet 
 
CRI 105 (2015) Carpet Installation Standard for 

Residential Carpet 
 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 
 
40 CFR 61 National Emission Standards for Hazardous Air 

Pollutants 
 

1.2   PROJECT DESCRIPTION 
 
1.2.1   Definitions 
 
1.2.1.1   Demolition 
 
Demolition is the process of wrecking or taking out any load-supporting 
structural member of a facility together with any related handling and 
disposal operations. 

 
1.2.1.2   Deconstruction 
 
Deconstruction is the process of taking apart a facility with the primary 
goal of preserving the value of all useful building materials. 

 
1.2.1.3   Demolition Plan 
 
Demolition Plan is the planned steps and processes for managing demolition 
activities and identifying the required sequencing activities and disposal 
mechanisms. 
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1.2.1.4   Deconstruction Plan 
 
Deconstruction Plan is the planned steps and processes for dismantling all 
or portions of a structure or assembly, to include managing sequencing 
activities, storage, re-installation activities, salvage and disposal 
mechanisms. 

 
1.2.2   Demolition/Deconstruction Plan 
 
Prepare a Demolition Plan and submit proposed salvage, demolition, 
deconstruction, and removal procedures for approval before work is started.  
Include in the plan procedures for careful removal and disposition of 
materials specified to be salvaged, coordination with other work in progress 
a detailed description of methods and equipment to be used for each 
operation and of the sequence of operations.  Coordinate with Waste 
Management Plan in accordance with Section 01 74 19 CONSTRUCTION WASTE 
MANAGEMENT AND DISPOSAL. Provide procedures for safe conduct of the work in 
accordance with EM 385-1-1.  Plan shall be approved by Contracting Officer 
prior to work beginning. 

 
1.2.3   General Requirements 
 
Do not begin demolition or deconstruction until authorization is received 
from the Contracting Officer.  Remove rubbish and debris from the project 
site; do not allow accumulations inside or outside the building. The work 
includes demolition, deconstruction, salvage of identified items and 
materials, and removal of resulting rubbish and debris.  Remove rubbish and 
debris from Government property daily, unless otherwise directed.  Store 
materials that cannot be removed daily in areas specified by the Contracting 
Officer.  In the interest of occupational safety and health, perform the 
work in accordance with EM 385-1-1, Section 23, Demolition, and other 
applicable Sections. 

 
1.3   ITEMS TO REMAIN IN PLACE 
 
Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government.  Repair or 
replace damaged items as approved by the Contracting Officer.  Coordinate 
the work of this section with all other work indicated.  Construct and 
maintain shoring, bracing, and supports as required.  Ensure that structural 
elements are not overloaded.  Increase structural supports or add new 
supports as may be required as a result of any cutting, removal, 
deconstruction, or demolition work performed under this contract.  Do not 
overload structural elements.  Provide new supports and reinforcement for 
existing construction weakened by demolition, deconstruction, or removal 
work.  Repairs, reinforcement, or structural replacement require approval by 
the Contracting Officer prior to performing such work. 

 
1.3.1   Existing Construction Limits and Protection 
 
Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction.  Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
other movement.  Provide protective measures to control accumulation and 
migration of dust and dirt in all work areas.  Remove dust, dirt, and debris 
from work areas daily. 
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1.3.2   Weather Protection 
 
For portions of the building to remain, protect building interior and 
materials and equipment from the weather at all times.  Where removal of 
existing roofing is necessary to accomplish work, have materials and workmen 
ready to provide adequate and temporary covering of exposed areas. 

 
1.4   BURNING 
 
The use of burning at the project site for the disposal of refuse and debris 
will not be permitted 

 
1.5   AVAILABILITY OF WORK AREAS 
 
Areas in which the work is to be accomplished will be available in accordance 
with the following schedule: 
Schedule 

Area Date 

tbd tbd 

 
1.6   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  When used, a designation following the "G" designation identifies 
the office that will review the submittal for the Government.  Submittals 
with an "S" are for inclusion in the Sustainability eNotebook, in 
conformance to Section 01 33 29 SUSTAINABILITY REPORTING.  Submit the 
following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 

 
Demolition Plan; G 
 
Existing Conditions 

 
SD-07 Certificates 

 
Notification; G 
 

SD-11 Closeout Submittals 
 

Receipts 
 
1.7   QUALITY ASSURANCE 
 
Submit timely notification of demolition and renovation projects to Federal, 
State, regional, and local authorities in accordance with 40 CFR 61, Subpart 
M.  Notify the Contracting Officer in writing 10 working days prior to the 
commencement of work in accordance with 40 CFR 61, Subpart M.  Comply with 
federal, state, and local hauling and disposal regulations.  In addition to 
the requirements of the "Contract Clauses," conform to the safety 
requirements contained in ASSP A10.6.  Comply with the Environmental 
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Protection Agency requirements specified.  Use of explosives will not be 
permitted. 

 
1.7.1   Dust and Debris Control 
 
Prevent the spread of dust and debris to occupied portions of the building 
and avoid the creation of a nuisance in the surrounding area.  Do not use 
water if it results in hazardous or objectionable conditions such as, but 
not limited to, ice, flooding, or pollution.  

 
1.8   PROTECTION 
 
1.8.1   Protection of Personnel 
 
Before, during and after the demolition work continuously evaluate the 
condition of the structure being deconstructed and take immediate action to 
protect all personnel working in and around the project site.  No area, 
section, or component of floors, roofs, walls, columns, pilasters, or other 
structural element will be allowed to be left standing without sufficient 
bracing, shoring, or lateral support to prevent collapse or failure while 
workmen remove debris or perform other work in the immediate area. 

 
1.9   RELOCATIONS 
 
Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved.  Repair or replace items to be 
relocated which are damaged by the Contractor with new undamaged items as 
approved by the Contracting Officer. 

 
1.10   EXISTING CONDITIONS 
 
Before beginning any demolition or deconstruction work, survey the site and 
examine the drawings and specifications to determine the extent of the work.  
Record existing conditions in the presence of the Contracting Officer 
showing the condition of structures and other facilities adjacent to areas 
of alteration or removal.  Photographs sized 4 inch will be acceptable as a 
record of existing conditions.  Include in the record the elevation of the 
top of foundation walls, finish floor elevations, possible conflicting 
electrical conduits, plumbing lines, alarms systems, the location and extent 
of existing cracks and other damage and description of surface conditions 
that exist prior to before starting work.  It is the Contractor's 
responsibility to verify and document all required outages which will be 
required during the course of work, and to note these outages on the record 
document.  Submit survey results. 

 
PART 2   PRODUCTS 
 
Not used. 
 
PART 3   EXECUTION 
 
3.1   EXISTING FACILITIES TO BE REMOVED 
 
Inspect and evaluate existing structures onsite for reuse.  Existing 
construction scheduled to be removed for reuse shall be disassembled.  
Dismantled and removed materials are to be separated, set aside, and 
prepared as specified, and stored or delivered to a collection point for 
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reuse, remanufacture, recycling, or other disposal, as specified.  Materials 
shall be designated for reuse onsite whenever possible. 

 
 
3.1.2   Miscellaneous Metal 
 
Salvage shop-fabricated items such as access doors and frames, steel 
gratings, metal ladders, wire mesh partitions, metal railings, metal windows 
and similar items as whole units.  Salvage light-gage and cold-formed metal 
framing, such as steel studs, steel trusses, metal gutters, roofing and 
siding, metal toilet partitions, toilet accessories and similar items.   
Recycle scrap metal as part of demolition and deconstruction operations.  
Provide separate containers to collect scrap metal and transport to a scrap 
metal collection or recycling facility, in accordance with the Waste 
Management Plan. 

 
3.1.3   Carpentry 
 
Salvage for recycling lumber, millwork items, and finished boards, and sort 
by type and size.  Chip or shred and recycle salvaged wood unfit for reuse, 
except stained, painted, or treated wood. Remove windows, doors, frames, and 
cabinets, and similar items as whole units, complete with trim and 
accessories.  Do not remove hardware attached to units, except for door 
closers.  

 
3.1.4   Carpet 
 
Remove existing carpet for reclamation in accordance with manufacturer 
recommendations and as follows.  Remove used carpet in large pieces, roll 
tightly, and pack neatly in a container.  Remove adhesive according to 
recommendations of the Carpet and Rug Institute (CRI).  Adhesive removal 
solvents shall comply with CRI 104/CRI 105.  Recycle removed carpet cushion. 

 
3.1.5   Acoustic Ceiling Tile 
 
Remove, neatly stack, and recycle acoustic ceiling tiles.  Recycling may be 
available with manufacturer.  Otherwise, priority shall be given to a local 
recycling organization.  Recycling is not required if the tiles contain or 
may have been exposed to asbestos material. 

 
3.1.6   Patching 
 
Where removals leave holes and damaged surfaces exposed in the finished 
work, patch and repair these holes and damaged surfaces to match adjacent 
finished surfaces, using on-site materials when available.  Where new work 
is to be applied to existing surfaces, perform removals and patching in a 
manner to produce surfaces suitable for receiving new work.  Finished 
surfaces of patched area shall be flush with the adjacent existing surface 
and shall match the existing adjacent surface as closely as possible as to 
texture and finish.  Patching shall be as specified and indicated, and shall 
include: 

 
a.  Concrete and Masonry: Completely fill holes and depressions, caused by 

previous physical damage or left as a result of removals in existing 
masonry walls to remain, with an approved masonry patching material, 
applied in accordance with the manufacturer's printed instructions. 
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b.  Where existing partitions have been removed leaving damaged or missing 
resilient tile flooring, patch to match the existing floor tile. 

 
c.  Patch acoustic lay-in ceiling where partitions have been removed. The 

transition between the different ceiling heights shall be effected by 
continuing the higher ceiling level over to the first runner on the 
lower ceiling and closing the vertical opening with a painted sheet 
metal strip. 

 
3.1.7   Air Conditioning Equipment 
 
Remove air conditioning, refrigeration, and other equipment containing 
refrigerants without releasing chlorofluorocarbon refrigerants to the 
atmosphere in accordance with the Clean Air Act Amendment of 1990.Recover 
all refrigerants prior to removing air conditioning, refrigeration, and 
other equipment containing refrigerants and dispose of in accordance with 
the paragraph entitled "Disposal of Ozone Depleting Substance (ODS)." 

 
3.1.8   Not used. 
 

3.1.9   Mechanical Equipment and Fixtures 
 
Disconnect mechanical hardware at the nearest connection to existing 
services to remain, unless otherwise noted.  Disconnect mechanical equipment 
and fixtures at fittings.  Remove service valves attached to the unit.  
Salvage each item of equipment and fixtures as a whole unit; listed, 
indexed, tagged, and stored.  Salvage each unit with its normal operating 
auxiliary equipment.  Transport salvaged equipment and fixtures, including 
motors and machines, to a designated storage area as directed by the 
Contracting Officer.  Do not remove equipment until approved.  Do not offer 
low-efficiency equipment for reuse. 

 
3.1.9.1   Preparation for Storage 
 
Remove water, dirt, dust, and foreign matter from units; tanks, piping and 
fixtures shall be drained; interiors, if previously used to store flammable, 
explosive, or other dangerous liquids, shall be steam cleaned.  Seal 
openings with caps, plates, or plugs.  Secure motors attached by flexible 
connections to the unit.  Change lubricating systems with the proper oil or 
grease. 

 
3.1.9.2   Piping 
 
Disconnect piping at unions, flanges and valves, and fittings as required to 
reduce the pipe into straight lengths for practical storage.  Store salvaged 
piping according to size and type.  If the piping that remains can become 
pressurized due to upstream valve failure, end caps, blind flanges, or other 
types of plugs or fittings with a pressure gage and bleed valve shall be 
attached to the open end of the pipe to ensure positive leak control.  
Carefully dismantle piping that previously contained gas, gasoline, oil, or 
other dangerous fluids, with precautions taken to prevent injury to persons 
and property.  Store piping outdoors until all fumes and residues are 
removed.  Box prefabricated supports, hangers, plates, valves, and specialty 
items according to size and type.  Wrap sprinkler heads individually in 
plastic bags before boxing.  Classify piping not designated for salvage, or 
not reusable, as scrap metal. 
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3.1.9.3   Ducts 
 
Classify removed duct work as scrap metal. 

 
3.1.9.4   Fixtures, Motors and Machines 
 
Remove and salvage fixtures, motors and machines associated with plumbing, 
heating, air conditioning, refrigeration, and other mechanical system 
installations.  Salvage, box and store auxiliary units and accessories with 
the main motor and machines.  Tag salvaged items for identification, 
storage, and protection from damage.  Classify broken, damaged, or otherwise 
unserviceable units and not caused to be broken, damaged, or otherwise 
unserviceable as debris to be disposed of by the Contractor.   

 
3.1.10   Electrical Equipment and Fixtures 
 
Salvage motors, motor controllers, and operating and control equipment that 
are attached to the driven equipment.  Salvage wiring systems and 
components.  Box loose items and tag for identification.  Disconnect 
primary, secondary, control, communication, and signal circuits at the point 
of attachment to their distribution system. 

 
3.1.10.1   Fixtures 
 
Remove and salvage electrical fixtures.  Salvage unprotected glassware from 
the fixture and salvage separately.  Salvage incandescent, mercury-vapor, 
and fluorescent lamps and fluorescent ballasts manufactured prior to 1978, 
boxed and tagged for identification, and protected from breakage. 

 
3.1.10.2   Electrical Devices 
 
Remove and salvage switches, switchgear, transformers, conductors including 
wire and nonmetallic sheathed and flexible armored cable, regulators, 
meters, instruments, plates, circuit breakers, panelboards, outlet boxes, 
and similar items.  Box and tag these items for identification according to 
type and size. 

 
3.1.10.3   Wiring Ducts or Troughs 
 
Remove and salvage wiring ducts or troughs.  Dismantle plug-in ducts and 
wiring troughs into unit lengths.  Remove plug-in or disconnecting devices 
from the busway and store separately. 

 
3.1.10.4   Conduit and Miscellaneous Items 
 
Salvage conduit except where embedded in concrete or masonry.  Consider 
corroded, bent, or damaged conduit as scrap metal.  Sort straight and 
undamaged lengths of conduit according to size and type.  Classify supports, 
knobs, tubes, cleats, and straps as debris to be removed and disposed. 

 
3.2   DISPOSITION OF MATERIAL 
 
3.2.1   Title to Materials 
 
Except for salvaged items specified in related Sections, and for materials 
or equipment scheduled for salvage, all materials and equipment removed and 
not reused or salvaged, shall become the property of the Contractor and 
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shall be removed from Government property.  Title to materials resulting 
from demolition and deconstruction, and materials and equipment to be 
removed, is vested in the Contractor upon approval by the Contracting 
Officer of the Contractor's demolition, deconstruction, and removal 
procedures, and authorization by the Contracting Officer to begin demolition 
and deconstruction.  The Government will not be responsible for the 
condition or loss of, or damage to, such property after contract award.  
Showing for sale or selling materials and equipment on site is prohibited. 

 
3.2.2   Reuse of Materials and Equipment 
 
Remove and store materials and equipment listed in the Demolition Plan and 
other construction documents to be reused or relocated to prevent damage, 
and reinstall as the work progresses.  Coordinate the re-use of materials 
and equipment with the re-use requirements in accordance with Section 01 74 
19 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL.  Capture re-use of materials 
in the diversion calculations for the project. 

 
3.2.3   Salvaged Materials and Equipment 
 
Remove materials and equipment that are listed Demolition Plan and other 
construction documents to be removed by the Contractor and that are to 
remain the property of the Government, and deliver to a storage site , as 
directed . 

 
a.  Salvage items and material to the maximum extent possible. 

 
b.  Store all materials salvaged for the Contractor as approved by the 

Contracting Officer and remove from Government property before 
completion of the contract.  Coordinate the salvaged materials with 
tracking requirements in accordance with Section 01 74 19 CONSTRUCTION 
WASTE MANAGEMENT AND DISPOSAL.  Capture salvaged materials in the 
diversion calculations for the project. 

 
c.  Remove salvaged items to remain the property of the Government in a 

manner to prevent damage, and packed or crated to protect the items 
from damage while in storage or during shipment.  Items damaged during 
removal or storage must be repaired or replaced to match existing 
items.  Properly identify the contents of containers.  Deliver the 
following items reserved as property of the Government to the areas 
designated: . 

 
d.  Remove the following items reserved as property of the using service 

prior to commencement of work under this contract. 
 

e.  Remove historical items in a manner to prevent damage.  Deliver the 
following historical items to the Government for disposition:  Corner 
stones, contents of corner stones, and document boxes wherever located 
on the site. 

 
3.2.4   Not Used. 
 
3.3   CLEANUP 
 
Remove debris and rubbish from basement and similar excavations.  Remove and 
transport the debris in a manner that prevents spillage on streets or 
adjacent areas.  Apply local regulations regarding hauling and disposal. 
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3.4   DISPOSAL OF REMOVED MATERIALS 
 
3.4.1   Regulation of Removed Materials 
 
Dispose of debris, rubbish, scrap, and other non salvageable materials 
resulting from removal operations with all applicable federal, state and 
local regulations as contractually specified in the Waste Management Plan.   

 
3.4.2   Burning on Government Property 
 
Burning of materials removed from demolished and deconstructed structures 
will not be permitted on Government property 

 
3.4.3   Removal to Spoil Areas on Government Property 
 
Transport noncombustible materials removed from demolition and 
deconstruction structures to designated spoil areas on Government property. 

 
3.4.4   Removal from Government Property 
 
Transport waste materials removed from demolished and deconstructed 
structures, except waste soil, from Government property for legal disposal.  
Dispose of waste soil as directed. 

 
3.5   REUSE OF SALVAGED ITEMS 
 
Recondition salvaged materials and equipment designated for reuse before 
installation.  Replace items damaged during removal and salvage operations 
or restore them as necessary to usable condition. 

 
    
-- End of Section -- 
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SECTION 02 84 16 

 
HANDLING OF LIGHTING BALLASTS AND LAMPS CONTAINING PCBs AND MERCURY 

04/06 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
DISTRICT OF COLUMBIA MUNICIPAL REGULATIONS (DCMR) 

 
20 DCMR (2007) Environment - Chapters 42 and 43, 

Hazardous Waste Management 
 

STATE OF MARYLAND CODE OF MARYLAND REGULATIONS (COMAR) 
 
COMAR 26.13 Chapters .01- .13, Disposal of Controlled 

Hazardous Substances 
 

STATE OF VIRGINIA ADMINISTRATIVE CODE (VAC) 
 
9 VAC 20-60 Title 9, Agency 20, Chapter 60: Virginia 

Hazardous Waste Management Regulations 
 
9 VAC 20-80 Title 9, Agency 20, Chapter 80: Solid Waste 

Management Regulations 
 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 
 
29 CFR 1910.1000 Air Contaminants 

 
40 CFR 260 Hazardous Waste Management System:  General 

 
40 CFR 261 Identification and Listing of Hazardous Waste 

 
40 CFR 262 Standards Applicable to Generators of 

Hazardous Waste 
 
40 CFR 263 Standards Applicable to Transporters of 

Hazardous Waste 
 
40 CFR 264 Standards for Owners and Operators of 

Hazardous Waste Treatment, Storage, and 
Disposal Facilities 

 
40 CFR 265 Interim Status Standards for Owners and 

Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities 

 
40 CFR 268 Land Disposal Restrictions 
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40 CFR 270 EPA Administered Permit Programs:  The 
Hazardous Waste Permit Program 

 
40 CFR 273 Standards for Universal Waste Management 

 
40 CFR 761 Polychlorinated Biphenyls (PCBs) 

Manufacturing, Processing, Distribution in 
Commerce, and Use Prohibitions 

 
49 CFR 178 Specifications for Packagings 
 

1.2   REQUIREMENTS 
 
Removal and disposal of PCB containing lighting ballasts and associated 
mercury-containing lamps.  Contractor may encounter leaking PCB ballasts. 

 
1.3   DEFINITIONS 
 
1.3.1   Certified Industrial Hygienist (CIH) 
 
An industrial hygienist hired by the contractor shall be certified by the 
American Board of Industrial Hygiene. 

 
1.3.2   Leak 
 
Leak or leaking means any instance in which a PCB article, PCB container, or 
PCB equipment has any PCBs on any portion of its external surface. 

 
1.3.3   Lamps 
 
Lamp, also referred to as "universal waste lamp", is defined as  
the bulb or tube portion of an electric lighting device. A lamp is  
specifically designed to produce radiant energy, most often in the  
ultraviolet, visible, and infra-red regions of the electromagnetic  
spectrum. Examples of common universal waste electric lamps include,  
but are not limited to, fluorescent, high intensity discharge, neon,  
mercury vapor, high pressure sodium, and metal halide lamps. 

 
1.3.4   Polychlorinated Biphenyls (PCBs) 
 
PCBs as used in this specification shall mean the same as PCBs, PCB 
containing lighting ballast, and PCB container, as defined in 40 CFR 761, 
Section 3, Definitions. 

 
1.3.5   Spill 
 
Spill means both intentional and unintentional spills, leaks, and other 
uncontrolled discharges when the release results in any quantity of PCBs 
running off or about to run off the external surface of the equipment or 
other PCB source, as well as the contamination resulting from those 
releases. 

 
1.3.6   Universal Waste 
 
Universal Waste means any of the following hazardous wastes that  
are managed under the universal waste requirements 40 CFR 273: 
    (1) Batteries as described in Sec. 273.2 of this chapter; 
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    (2) Pesticides as described in Sec. 273.3 of this chapter; 
    (3) Thermostats as described in Sec. 273.4 of this chapter; and 
    (4) Lamps as described in Sec. 273.5 of this chapter. 

 
1.4   QUALITY ASSURANCE 
 
1.4.1   Regulatory Requirements 
 
Perform PCB related work in accordance with 40 CFR 761, COMAR 26.13, 9 VAC 
20-60, 9 VAC 20-80, and 20 DCMR.  Perform mercury-containing lamps storage 
and transport in accordance with 40 CFR 261, 40 CFR 264, 40 CFR 265, 40 CFR 
273, COMAR 26.13, 9 VAC 20-60, 9 VAC 20-80, and 20 DCMR.   

 
1.4.2   Training 
 
Certified industrial hygienist (CIH) shall instruct and certify the training 
of all persons involved in the removal of PCB containing lighting ballasts 
and mercury-containing lamps. The instruction shall include: The dangers of 
PCB and mercury exposure, decontamination, safe work practices, and 
applicable OSHA and EPA regulations. The CIH shall review and approve the 
PCB and Mercury-Containing Lamp Removal Work Plans. 

 
1.4.3   Regulation Documents 
 
Maintain at all times one copy each at the office and one copy each in view 
at the job site of 29 CFR 1910.1000, 40 CFR 260, 40 CFR 261, 40 CFR 262, 40 
CFR 263, 40 CFR 265, 40 CFR 268, 40 CFR 270, 40 CFR 273, COMAR 26.13, 9 VAC 
20-60, 9 VAC 20-80, and 20 DCMR and of the Contractor removal work plan, and 
disposal plan for PCB and for associated mercury-containing lamps. 

 
1.5   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government.  Submittals with an "S" are 
for inclusion in the Sustainability eNotebook, in conformance to Section 01 
33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES: 

 
SD-07 Certificates 

 
Qualifications of CIH; G 
 
PCB and Lamp Removal Work Plan; G 

 
PCB and Lamp Disposal Plan; G 

 
SD-11 Closeout Submittals 

 
Certificate of Disposal and/or recycling.  Submit to the Government 
before application for payment within 30 days of the date that the 
disposal of the PCB and mercury-containing lamp waste identified on 
the manifest was completed. 

 
DD Form 1348-1 
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1.6   ENVIRONMENTAL REQUIREMENTS 
 
Use special clothing: 

 
a.  Disposable gloves (polyethylene) 

 
b.  Eye protection 

 
c.  PPE as required by CIH 

 
1.7   SCHEDULING 
 
Notify the Contracting Officer 20 days prior to the start of PCB and 
mercury-containing lamp removal work. 

 
1.8   QUALITY ASSURANCE 
 
1.8.1   Qualifications of CIH 
 
Submit the name, address, and telephone number of the Industrial Hygienist 
selected to perform the duties in paragraph entitled "Certified Industrial 
Hygienist."  Submit training certification that the Industrial Hygienist is 
certified, including certification number and date of certification or re 
certification. 

 
1.8.2   PCB and Lamp Removal Work Plan 
 
Submit a job-specific plan within 20 calendar days after award of contract 
of the work procedures to be used in the removal, packaging, and storage of 
PCB-containing lighting ballasts and associated mercury-containing lamps.  
Include in the plan: Requirements for Personal Protective Equipment (PPE), 
spill cleanup procedures and equipment, eating, smoking and restroom 
procedures.  The plan shall be approved and signed by the Certified 
Industrial Hygienist.  Obtain approval of the plan by the Contracting 
Officer prior to the start of PCB and/or lamp removal work. 

 
1.8.3   PCB and Lamp Disposal Plan 
 
Submit a PCB and lamp Disposal Plan with 45 calendar days after award of 
contract.  The PCB and Lamp Disposal Plan shall comply with applicable 
requirements of federal, state, and local PCB and Universal waste 
regulations and address: 

 
a.  Estimated quantities of wastes to be generated, disposed of, and 

recycled. 
 

b.  Names and qualifications of each Contractor that will be transporting, 
storing, treating, and disposing of the wastes.  Include the facility 
location.  Furnish two copies of EPA and state PCB and mercury-
containing lamp waste permit applications and EPA identification 
numbers, as required. 

 
c.  Names and qualifications (experience and training) of personnel who 

will be working on-site with PCB and mercury-containing lamp wastes. 
 

d.  Spill prevention, containment, and cleanup contingency measures to be 
implemented. 
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e.  Work plan and schedule for PCB and mercury-containing lamp waste 

removal, containment, storage, transportation, disposal and or 
recycling.  Wastes shall be cleaned up and containerize daily. 

 
PART 2   PRODUCTS 
 
Not used. 

 
PART 3   EXECUTION 
 
3.1   WORK PROCEDURE 
 
Furnish labor, materials, services, and equipment necessary for the removal 
of PCB containing lighting ballasts, associated mercury-containing 
fluorescent lamps, in accordance with local, state, or federal regulations.  
Do not expose PCBs to open flames or other high temperature sources since 
toxic decomposition by-products may be produced.  Do not break mercury 
containing fluorescent lamps or high intensity discharge lamps. 

 
3.1.1   Work Operations 
 
Ensure that work operations or processes involving PCB or PCB-contaminated 
materials are conducted in accordance with 40 CFR 761, 40 CFR 262 40 CFR 
263, and the applicable requirements of this section, including but not 
limited to: 

 
a.  Obtaining suitable PCB and mercury-containing lamp storage sites. 

 
b.  Notifying Contracting Officer prior to commencing the operation. 

 
c.  Reporting leaks and spills to the Contracting Officer. 

 
d.  Cleaning up spills. 

 
e.  Inspecting PCB and PCB-contaminated items and waste containers for 

leaks and forwarding copies of inspection reports to the Contracting 
Officer. 

 
f.  Maintaining inspection, inventory and spill records. 

 
3.2   PCB SPILL CLEANUP REQUIREMENTS 
 
3.2.1   PCB Spills 
 
Immediately report to the Contracting Officer any PCB spills. 

 
3.2.2   PCB Spill Control Area 
 
Rope off an area around the edges of a PCB leak or spill and post a "PCB 
Spill Authorized Personnel Only" caution sign.  Immediately transfer leaking 
items to a drip pan or other container. 

 
3.2.3   PCB Spill Cleanup 
 
40 CFR 761, subpart G.  Initiate cleanup of spills as soon as possible, but 
no later than 24 hours of its discovery.  Mop up the liquid with rags or 
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other conventional absorbent.  The spent absorbent shall be properly 
contained and disposed of as solid PCB waste. 

 
3.2.4   Records and Certification 
 
Document the cleanup with records of decontamination in accordance with 40 
CFR 761, Section 125, Requirements for PCB Spill Cleanup.  Provide test 
results of cleanup and certification of decontamination. 

 
3.3   REMOVAL 
 
3.3.1   Ballasts 
 
As ballast are removed from the lighting fixture, inspect label on ballast. 
Ballasts without a "No PCB" label shall be assumed to contain PCBs and 
containerized and disposed of as required under paragraphs STORAGE FOR 
DISPOSAL and DISPOSAL. If there are less than 1600 "No PCB" labeled lighting 
ballasts dispose of them as normal demolition debris.  

 
3.3.2   Lighting Lamps 
 
Remove lighting tubes/lamps from the lighting fixture and carefully place 
(unbroken) into appropriate containers (original transport boxes or 
equivalent).  In the event of a lighting tube/lamp breaking, sweep and place 
waste in double plastic taped bags and dispose of as universal waste as 
specified herein. 

 
3.4   STORAGE FOR DISPOSAL 
 
3.4.1   Storage Containers for PCBs 
 
49 CFR 178. Store PCB in containers approved by DOT for PCB. 

 
3.4.2   Storage Containers for lamps 
 
Store mercury containing lamps in appropriate DOT containers.  The boxes 
shall be stored and labeled for transport in accordance with 40 CFR 273. 

 
3.4.3   Labeling of Waste Containers 
 
Label with the following: 

 
a.  Date the item was placed in storage and the name of the cognizant 

activity/building. 
 

b.  "Caution Contains PCB," conforming to 40 CFR 761, CFR Subpart C.  Affix 
labels to PCB waste containers. 

 
c.  Label mercury-containing lamp waste in accordance with 40 CFR 273.  

Affix labels to all lighting waste containers. 
 
3.5   DISPOSAL 
 
Dispose of off Government property in accordance with EPA, DOT, and local 
regulations at a permitted site. 
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3.5.1   Identification Number 
 
Federal regulations 40 CFR 761, and 40 CFR 263 require that generators, 
transporters, commercial storers, and disposers of PCB waste posses U.S. EPA 
identification numbers.  The contractor shall verify that the activity has a 
U.S. EPA generator identification number for use on the Uniform Hazardous 
Waste manifest.  If not, the contractor shall advise the activity that it 
must file and obtain an I.D. number with EPA prior to commencement of 
removal work.  For mercury containing lamp removal, Federal regulations 40 
CFR 273 require that large quantity handlers of Universal waste (LQHUW) must 
provide notification of universal waste management to the appropriate EPA 
Region (or state director in authorized states), obtain an EPA 
identification number, and retain for three years records of off-site 
shipments of universal waste. The contractor shall verify that the activity 
has a U.S. EPA generator identification number for use on the Universal 
Waste manifest.  If not, the contractor shall advise the activity that it 
must file and obtain an I.D. number with EPA prior to commencement of 
removal work. 

 
3.5.2   Transporter Certification 
 
Comply with disposal and transportation requirements outlined in 40 CFR 761 
and 40 CFR 263.  Before transporting the PCB waste, sign and date the 
manifest acknowledging acceptance of the PCB waste from the Government.  
Return a signed copy to the Government before leaving the job site.  Ensure 
that the manifest accompanies the PCB waste at all times.  Submit 
transporter certification of notification to EPA of their PCB waste 
activities (EPA Form 7710-53). 

 
3.5.2.1   Certificate of Disposal and/or Recycling 
 
40 CFR 761.  Certificate for the PCBs and PCB items disposed shall include: 

 
a.  The identity of the disposal and or recycling facility, by name, 

address, and EPA identification number. 
 

b.  The identity of the PCB waste affected by the Certificate of Disposal 
including reference to the manifest number for the shipment. 

 
c.  A statement certifying the fact of disposal and or recycling of the 

identified PCB waste, including the date(s) of disposal, and 
identifying the disposal process used. 

 
d.  A certification as defined in 40 CFR 761. 

 
3.5.3   Disposal by the Government 
 
Comply with disposal and transportation requirements outlined in 40 CFR 
761and 40 CFR 263.  Load and haul PCBs to the storage site   If the primary  
site is filled to capacity, contact the Contracting Officer.   

 
3.5.3.1   Delivery 
 
Contact DRMO at least 5 working days in advance to make arrangements for 
delivery of PCB to the storage site. 
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3.5.3.2   DD Form 1348-1 
 
Prepare DD Form 1348-1 Turn-in Document (TID), which will accompany the PCB 
to the storage site.  Ensure that a responsible person from the activity 
that owns the PCB signs the DD Form 1348-1. 

 
     
-- End of Section -- 
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SECTION 05 40 00 

 
COLD-FORMED METAL FRAMING 

05/15 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN CONCRETE INSTITUTE (ACI) 

 
ACI 318 (2014; Errata 1-2 2014; Errata 3-5 2015; 

Errata 6 2016; Errata 7-9 2017) Building Code 
Requirements for Structural Concrete (ACI 
318-14) and Commentary (ACI 318R-14) 

 
AMERICAN IRON AND STEEL INSTITUTE (AISI) 

 
AISI S100 (2012) North American Specification for the 

Design of Cold-Formed Steel Structural 
Members 

 
AISI S110 (2007; Suppl 1; Reaffirmed 2012) Standard for 

Seismic Design of Cold-Formed Steel 
Structural Systems - Special Bolted Moment 
Frames 

 
AISI S200 (2007) North American Standard for Cold-

Formed Steel Framing - General Provision 
 
AISI S201 (2007) North American Standard for Cold-

Formed Steel Framing - Product Data 
 
AISI S202 (2011) Code of Standard Practice for Cold-

formed Steel Structural Framing 
 
AISI S211 (2007) North American Standard for Cold-

Formed Steel Framing - Wall Stud Design 
 
AISI S212 (2007) North American Standard for Cold-

Formed Steel Framing - Header Design 
 
AISI S213 (2007; Suppl 1 2009) North American Standard 

for Cold-Formed Steel Framing - Lateral 
Design 

 
AISI S214 (2012) North American Standard for Cold-

Formed Steel Framing – Truss Design 
 

AMERICAN WELDING SOCIETY (AWS) 
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AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016) 
Structural Welding Code - Steel 

 
AWS D1.3/D1.3M (2018) Structural Welding Code - Sheet Steel 

 
ASTM INTERNATIONAL (ASTM) 
 
ASTM A123/A123M (2017) Standard Specification for Zinc (Hot-

Dip Galvanized) Coatings on Iron and Steel 
Products 

 
ASTM A153/A153M (2016) Standard Specification for Zinc 

Coating (Hot-Dip) on Iron and Steel Hardware 
 
ASTM A307 (2014; E 2017) Standard Specification for 

Carbon Steel Bolts, Studs, and Threaded Rod 
60 000 PSI Tensile Strength 

 
ASTM A1003/A1003M (2015) Standard Specification for Steel 

Sheet, Carbon, Metallic- and Nonmetallic-
Coated for Cold-Formed Framing Members 

 
ASTM C955 (2017) Standard Specification for Cold-Formed 

Steel Structural Framing Members 
 
ASTM C1007 (2011a) Standard Specification for 

Installation of Load Bearing (Transverse and 
Axial) Steel Studs and Related Accessories 

 
ASTM C1513 (2018) Standard Specification for Steel 

Tapping Screws for Cold-Formed Steel Framing 
Connections 

 
ASTM E329 (2018) Standard Specification for Agencies 

Engaged in Construction Inspection, Testing, 
or Special Inspection 

 
ASTM E488/E488M (2015) Standard Test Methods for Strength of 

Anchors in Concrete and Masonry Elements 
 
ASTM F1554 (2018) Standard Specification for Anchor 

Bolts, Steel, 36, 55, and 105-ksi Yield 
Strength 

 
ASTM F1941 (2010) Standard Specification for 

Electrodeposited Coatings on Threaded 
Fasteners (Unified Inch Screw Threads 
(UN/UNR)) 

 
ASTM F2329/F2329M (2015) Standard Specification for Zinc 

Coating, Hot-Dip, Requirements for 
Application to Carbon and Alloy Steel Bolts, 
Screws, Washers, Nuts, and Special Threaded 
Fasteners 

 
INTERNATIONAL CODE COUNCIL (ICC) 
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ICC IBC (2018) International Building Code 
 

U.S. DEPARTMENT OF DEFENSE (DOD) 
 
UFC 3-301-01 (2013; with Change 4, 2018) Structural 

Engineering 
 

1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government.  Submittals with an "S" are 
for inclusion in the Sustainability eNotebook, in conformance to Section 01 
33 29, SUSTAINABITY REPORTING.  Submit the following in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES: 
 

 
 
1.3   DELIVERY, STORAGE, AND HANDLING 
 
Steel framing and related accessories shall be stored and handled in 
accordance with the AISI S202, "Code of Standard Practice for Cold-Formed 
Steel Structural Framing". 

 
1.4   MAXIMUM DEFLECTION 
 
Deflections of structural members shall not exceed the more restrictive of 
the limitations of ICC IBC and UFC 3-301-01. 
 

1.5   QUALITY ASSURANCE 
 

a.  Engineering Responsibility:  Preparation of Shop Drawings, design 
calculations, and other structural data by a registered professional 
engineer. 

 
b.  Testing Agency Qualifications:  An independent testing agency, 

acceptable to authorities having jurisdiction, qualified according to 
ASTM E329 for testing indicated. 

 
c.  Product Tests:  Mill certificates or data from a qualified independent 

testing agency, or in-house testing with calibrated test equipment 
indicating steel sheet complies with requirements, including base-metal 
thickness, yield strength, tensile strength, total elongation, chemical 
requirements, and metallic-coating thickness. 

 
d.  Welding Qualifications:  Qualify procedures and personnel according to 

the following: 
 

(1) AWS D1.1/D1.1M, "Structural Welding Code - Steel". 
 

(2) AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel". 
 

e.  AISI Specifications and Standards: Comply with: 
 

(1) AISI S100, "North American Specification for the Design of Cold-
Formed Steel Structural Members". 
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(2) AISI S110, "Standard for Seismic Design of Cold-Formed Steel 

Structural Systems - Special Bolted Moment Frames". 
 

(3) AISI S200, "North American Standard for Cold-Formed Steel Framing - 
General Provision". 

 
(4) AISI S201, "North American Standard for Cold-Formed Steel Framing - 

Product Data". 
 

(5) AISI S202, "Code of Standard Practice for Cold-Formed Steel 
Structural Framing". 

 
(6) AISI S211, "North American Standard for Cold-Formed Steel Framing - 

Wall Stud Design". 
 

(7) AISI S212, "North American Standard for Cold-Formed Steel Framing - 
Header Design". 

 
(8) AISI S213, "North American Standard for Cold-Formed Steel Framing - 

Lateral Design".  
 

(9) AISI S214, "North American Standard for Cold-Formed Steel Framing - 
Truss Design". 

 
PART 2   PRODUCTS 
 
2.1   STEEL STUDS, JOISTS, TRACKS, BRACING, BRIDGING AND ACCESSORIES 
 
Framing components shall comply with ASTM C955 and the following. 

 
a.  Provide products with an average recycled content of steel products so 

postconsumer recycled content plus one half of preconsumer recycled 
content not less than 25 percent. 

 
b.  Steel Sheet:  ASTM A1003/A1003M, Structural Grade, Type H, metallic 

coated, of grade and coating weight as follows: 
 

(1) As required by structural performance. 
 

c.  Steel Studs:  Manufacturer's standard C-shaped steel studs, of web 
depths indicated, punched, with stiffened flanges, and as follows: 

 
(1) Minimum Base-Metal Thickness:  See construction documents. 

 
(2) Flange Width:  See construction documents. 

 
d.  Steel Track:  Manufacturer's standard U-shaped steel track, of web 

depths indicated, unpunched, with straight flanges, and as follows: 
 

(1) Minimum Base-Metal Thickness:  Matching steel studs. See 
construction documents. 

 
(2) Flange Width:  See construction documents. 

 
e.  
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2.1.1   Sizes, Thickness, Section Modulus, and Other Structural Properties 
 
Size and thickness as indicated.  Match existing conditions at infill and 
furring locations and as directed in construction documents. 

 
2.2   MARKINGS 
 
Studs and track shall have product markings stamped on the web of the 
section.  The markings shall be repeated throughout the length of the member 
at a maximum spacing of 4 feet on center and shall be legible and easily 
read.  The product marking shall include the following: 

 
a.  An ICC number. 

 
b.  Manufacturer's identification. 

 
c.  Minimum delivered uncoated steel thickness. 

 
d.  Protective coating designator. 

 
e.  Minimum yield strength. 

 
2.3   CONNECTIONS 
 
2.3.1   Steel-To-Concrete Connections 
 

a.  Anchor Rods:  ASTM F1554; galvanized per ASTM A153/A153M. 
 

b.  Post-Installed Concrete Anchors:  Adhesive or expansion anchors 
fabricated from corrosion-resistant materials with allowable load 
capacities in accordance with ICC-ES AC193 and ACI 318 greater than or 
equal to the design load as determined by testing per ASTM E488/E488M 
conducted by a qualified testing agency. 

 
c.  Power-Actuated Fasteners:  Fabricated from corrosion-resistant 

materials with allowable load capacities in accordance with ICC-ES AC 
70 greater than or equal to the design load as determined by testing 
per ASTM E1190 conducted by a qualified testing agency. 

 
2.3.2   Steel-To-Steel Connections 
 

a.  Screws:  ASTM C1513, corrosion-resistant-coated, self-drilling, self-
tapping steel screws of the type and size indicated.  Provide low-
profile head beneath sheathing and manufacturer's standard elsewhere.  
Electroplated to a minimum of 5 micron zinc coating per ASTM F1941 or 
hot-dipped galvanized per ASTM A123/A123M or ASTM A153/A153M. 

 
b.  Bolts:  ASTM A307 coated by hot-dip process per ASTM F2329/F2329M or 

zinc-coated by mechanical-deposition process per ASTM B695, Class 55. 
 

c.  Welding Electrodes: Comply with AWS standards. 
 
2.4   PLASTIC GROMMETS 
 
Supply plastic grommets for stud webs as recommended by stud manufacturer, 
to protect electrical wires and plumbing piping.  Prevent metal-to-metal 
contact between wiring/piping and studs. 
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2.5   SEALER GASKET 
 
Closed-cell neoprene foam, 1/4-inch thick, selected from manufacturer's 
standard widths to match width of bottom track on concrete slab or 
foundation. 

 
PART 3   EXECUTION 
 
3.1   FASTENING 
 
Fasten framing members together by welding or by using self-drilling, self-
tapping screws.  Electrodes and screw connections shall be as required and 
indicated in the design calculations. 

 
3.1.1   Welds 
 
All welding shall be performed in accordance with AWS D1.3/D1.3M, as 
modified by AISI S100.  All welders, welding operations, and welding 
procedures shall be qualified according to AWS D1.3/D1.3M.  Submit certified 
copies of welder qualifications test records showing qualification in 
accordance with AWS D1.3/D1.3M.  All welds shall be cleaned and coated with 
rust inhibitive galvanizing paint.  Do not field weld materials lighter than 
43 mils. 

 
3.1.2   Screws 
 
Screws shall be of the self-drilling self-tapping type, size, and location 
as indicated.  Screw penetration through joined materials shall not be less 
than three exposed threads.  Minimum spacings and edge distances for screws 
shall be as specified in AISI S100.  Screws covered by sheathing materials 
shall have low profile heads. 

 
3.1.3   Anchors 
 
Anchors shall be of the type, size, and location as indicated. 

 
3.1.4   Powder-Actuated Fasteners 
 
Powder-actuated fasteners shall be of the type, size, and location as 
indicated. 

 
3.2   INSTALLATION 
 
Install cold-formed framing in accordance with ASTM C1007 and AISI S200. 

 
Install cold-formed steel framing according to AISI S202 and to 
manufacturer's written instructions unless more stringent requirements are 
indicated. 

 
3.2.1   Tracks 
 
Provide accurately aligned runners at top and bottom of studs.  Install 
sealer gasket under bottom of track on concrete slab or foundation.  Anchor 
tracks as indicated in design calculations.  Butt weld joints in tracks or 
splice with stud inserts.  Fasteners shall be at least 3 inches from the 
edge of concrete slabs. 
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3.2.2   Studs 
 
Cut studs square and set with firm bearing against webs of top and bottom 
tracks.  Position studs vertically in tracks and space as indicated in 
design.  Do not splice studs.  Provide at least two studs at jambs of doors 
and other openings 2 feet wide or larger.  Provide jack studs over openings, 
as necessary, to maintain indicated stud spacing.  Provide tripled studs at 
corners, positioned to receive interior and exterior finishes.  Fasten studs 
to top and bottom tracks by welding or screwing both flanges to the tracks.  
Framed wall openings shall include headers and supporting components as 
shown on the drawings.  Headers shall be installed in all openings that are 
larger than the stud spacing in a wall.  In curtain wall construction, 
provide for vertical movement where studs connect to the structural frame.  
Provide horizontal bracing in accordance with the design calculations and 
AISI S100.  Bracing shall be not less than the following: 

 
LOAD HEIGHT BRACING 

Wind load only Up to 10 feet One row at mid-height 

  Over 10 feet Rows 5'-0" o.c. maximum 

Axial load Up to 10 feet Two rows at 1/3 points 

  Over 10 feet Rows 3'-4" o.c. maximum 

 
3.2.3   Erection Tolerances 
 

a.  Framing members which will be covered by finishes such as wallboard, 
plaster, or ceramic tile set in a mortar setting bed, shall be within 
the following limits: 

 
(1)  Layout of walls and partitions:  1/4 inch from intended 
position; 

 
(2)  Plates and runners:  1/4 inch in 8 feet from a straight line; 

 
(3)  Studs:  1/4 inch in 8 feet out of plumb, not cumulative; and 

 
(4)  Face of framing members:  1/4 inch in 8 feet from a true 
plane. 

 
b.  Framing members which will be covered by ceramic tile set in dry-set 

mortar, latex-portland cement mortar, or organic adhesive shall be 
within the following limits: 

 
(1)  Layout of walls and partitions:  1/4 inch from intended 
position; 

 
(2)  Plates and runners:  1/8 inch in 8 feet from a straight line; 
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(3)  Studs:  1/8 inch in 8 feet out of plumb, not cumulative; and 

 
(4)  Face of framing members:  1/8 inch in 8 feet from a true 
plane. 

 
     
-- End of Section -- 
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SECTION 06 20 00 

 

FINISH CARPENTRY 

08/16 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

AMERICAN LUMBER STANDARDS COMMITTEE (ALSC) 

 

ALSC PS 20 (2015) American Softwood Lumber Standard 

 

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA) 

 

AWPA U1 (2017) Use Category System: User 

Specification for Treated Wood 

 

ASME INTERNATIONAL (ASME) 

 

ASME B18.2.1 (2012; Errata 2013) Square and Hex Bolts and 

Screws (Inch Series) 

 

ASME B18.2.2 (2015) Nuts for General Applications: Machine 

Screw Nuts, Hex, Square, Hex Flange, and 

Coupling Nuts (Inch Series) 

 

ASME B18.6.1 (2016) Wood Screws (Inch Series) 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM F547 (2017) Standard Terminology of Nails for Use 

with Wood and Wood-Base Materials 

 

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH) 

 

CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the 

Testing and Evaluation of Volatile Organic 

Chemical Emissions from Indoor Sources using 

Environmental Chambers 

 

GREEN SEAL (GS) 

 

GS-36 (2013) Adhesives for Commercial Use 

 

HARDWOOD PLYWOOD AND VENEER ASSOCIATION (HPVA) 

 

HPVA HP-1 (2016) American National Standard for 

Hardwood and Decorative Plywood 

 

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA) 
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NHLA Rules (2015) Rules for the Measurement & Inspection 

of Hardwood & Cypress 

 

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA) 

 

NELMA Grading Rules (2013) Standard Grading Rules for 

Northeastern Lumber 

 

REDWOOD INSPECTION SERVICE (RIS) OF THE CALIFORNIA REDWOOD 

ASSOCIATION (CRA) 

 

RIS Grade Use (1998) Redwood Lumber Grades and Uses 

 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD) 

 

SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications 

 

SOUTHERN PINE INSPECTION BUREAU (SPIB) 

 

SPIB 1003 (2014) Standard Grading Rules for Southern 

Pine Lumber 

 

WEST COAST LUMBER INSPECTION BUREAU (WCLIB) 

 

WCLIB 17 (2015) Standard Grading Rules 

 

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA) 

 

WWPA G-5 (2017) Western Lumber Grading Rules 

 

1.2   DELIVERY, STORAGE, AND HANDLING 

 

Deliver wood products to the jobsite in an undamaged condition.  Stack 

materials to ensure ventilation and drainage.  Protect against dampness 

before and after delivery.  Store materials under cover in a well ventilated 

enclosure and protect against extreme changes in temperature and humidity.  

Keep materials wrapped and separated from off-gassing materials (such as 

drying paints and adhesives).  Do not use materials that have visible 

moisture or biological growth.  Do not store products in building until wet 

trade materials are dry and humidity of the space is within wood 

manufacturer's tolerance limits for storage. 

 

PART 2   PRODUCTS 

 

2.1   WOOD PRODUCTS 

 

2.1.1   Sizes and Patterns of Wood Products 

 

Provide yard and board lumber sizes in accordance with ALSC PS 20.  Provide 

shaped lumber and millwork in the patterns indicated and in standard 

patterns of the association covering the species.  Size references, unless 

otherwise specified, are nominal sizes.  Provide actual sizes within 

manufacturing tolerances allowed by the applicable standard. 

 

2.1.2   Species and Grades 
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Provide in accordance with AWPA U1 Use Category System Tables unless 

otherwise specified herein. 

 

2.1.3   Trim, Finish, and Frames 

 

Provide species and grades listed in the table below for wood materials that 

must be painted.  For materials that must be stained, have a natural, or a 

transparent finish, provide materials one grade higher than those listed in 

the table below.  Provide trim, except window stools and aprons with hollow 

backs. 

 

TABLE OF GRADES FOR WOOD TO RECEIVE PAINT FINISH 

Grading Rules Species Exterior and Interior Trim, 

Finish, and Frames 

WWPA G-5 standard 

grading rules 

Aspen, Douglas Fir-Larch, 

Douglas Fir South, 

Engelmann Spruce-Lodgepole 

Pine, Engelmann Spruce, 

Hem-Fir, Idaho White Pine, 

Lodgepole Pine, Mountain 

Hemlock, Mountain Hemlock-

Hem-Fir, Ponderosa Pine-

Sugar Pine, (Ponderosa 

Pine-Lodgepole Pine,) 

White Woods, (Western 

Woods,) Western Cedars, 

Western Hemlock 

All Species:  C & BTR. 

Select (Choice & BTR Idaho 

White Pine) or Superior 

Finish.  Western Red Cedar 

may be graded C & BTR. 

Select or A & BTR in 

accordance with Special 

Western Red Cedar Rules. 

WCLIB 17 standard 

grading rules 

Douglas Fir-Larch, Hem-

Fir, Mountain Hemlock, 

Sitka Spruce, Western 

Cedars, Western Hemlock 

All Species:  C & BTR VG, 

except A for Western Red 

Cedar 

SPIB 1003 standard 

grading rules 

Southern Pine C & BTR 

NHLA Rules Cypress C-Select 

NELMA Grading Rules 

standard grading 

rules ** 

Balsam Fir, Eastern 

Hemlock-Tamarack, Eastern 

Spruce, Eastern White 

Pine, Northern Pine, 

Northern Pine, Northern 

White Cedar 

All Species:  C-Select 

except C & BTR for Eastern 

White Pine and Norway Pine 
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RIS Grade Use 

standard 

specifications 

Redwood Clear, Clear All Heart 

NHLA Rules Cypress B Finish 

Red Gum, Soft Elm, Birch Select or BTR (for interior 

use only) 

 

Note: ** http://www.nelma.org/library/2013-standard-grading-rules-for-

northeastern-lumber/ 

 

2.1.4   Hardwood Plywood 

 

HPVA HP-1, Type II Interior Sound (2) 1/2" of minimum thickness.  

 

2.2   HARDWARE AND ACCESSORIES 

 

Provide sizes, types, and spacings of hardware and accessories as 

recommended in writing by the wood product manufacturer, except as otherwise 

specified. 

 

2.2.1   Wood Screws 

 

ASME B18.6.1. 

 

2.2.2   Bolts, Nuts, Lag Screws, and Studs 

 

ASME B18.2.1 and ASME B18.2.2. 

 

2.2.3   Nails 

 

Use nails of a size and type best suited for each application and in 

accordance with ASTM F547.  Use hot-dipped galvanized or aluminum nails for 

exterior applications.  For siding, provide nails of sufficient length to 

extend 1-1/2 inches into supports, including wood sheathing over framing.  

Where nailing is impractical, provide screws of a size and type best suited 

for each application. 

 

2.3   FABRICATION 

 

2.3.1   Quality Standards (QS) 

 

2.3.1.1   Grades 

 

The terms "Premium," "Custom," and "Economy" refer to the quality grades 

defined in NAAWS 3.1.  Provide items not otherwise specified in a specific 

grade as "Custom" grade. 

 

2.3.1.2   Adhesives 
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Select adhesives for durability and permanent bonding.  Address factors such 

as materials that must be bonded, expansion and contraction, bond strength, 

fire rating, moisture resistance, and manufacturer's recommendations. 

 

Provide non-aerosol adhesive products used on the interior of the building 

(defined as inside of the weatherproofing system) meeting either emissions 

requirements of CDPH SECTION 01350 (limit requirements for either office or 

classroom spaces regardless of space type) or VOC content requirements of 

SCAQMD Rule 1168.  Provide aerosol adhesives used on the interior of the 

building meeting either emissions requirements of CDPH SECTION 01350 (limit 

requirements for either office or classroom spaces regardless of space type) 

or VOC content requirements of GS-36.  Provide certification or validation 

of indoor air quality for non-aerosol adhesives applied on the interior of 

the building (inside of the weatherproofing system).  Provide certification 

or validation of indoor air quality for aerosol adhesives used on the 

interior of the building. 

 

PART 3   EXECUTION 

 

Do not install building construction materials that show visual evidence of 

biological growth. 

 

3.1   FINISH WORK 

 

Apply primer to finish work before installing.  Where practicable, shop 

assemble and finish millwork items.  Construct joints tight and in a manner 

to conceal shrinkage but to avoid cupping, twisting and warping after 

installation.  Miter trim and mouldings at exterior angles; cope at interior 

angles and at returns.  Provide millwork and trim in maximum practical 

lengths.  Fasten finish work with finish nails.  Provide blind nailing where 

practicable.  Set face nails for putty stopping. 

 

3.1.1   Interior Finish Work 

 

After installation, sand exposed surfaces smooth.  Provide window and door 

trim in single lengths. 

 

3.1.2   Bases 

 

Provide flat member with a moulded top. Fasten base to framing or to 

grounds. Set after finish flooring is in place. 

 

3.2   MOULDING AND INTERIOR TRIM 

 

Install mouldings and interior trim straight, plumb, level and with closely 

fitted joints.  Provide exposed surfaces machine sanded at the shop.  Cope 

returns and interior angles at moulded items and miter external corners.  

Shoulder intersections of flatwork to ease any inherent changes in plane.  

Provide window and door trim in single lengths.  Blind nail to the extent 

practicable.  Set and stop face nailing with a nonstaining putty to match 

the applied finish.  Use screws for attachment to metal; set and stop screws 

in accordance with the same quality requirements for nails. 

 

     

-- End of Section -- 
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SECTION 08 71 00 

 

DOOR HARDWARE 

02/16, CHG 4: 02/22 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA) 

 

ANSI/BHMA A156.2 (2017) Bored and Preassembled Locks and 

Latches 

 

ANSI/BHMA A156.3 (2020) Exit Devices 

 

ANSI/BHMA A156.7 (2016) Template Hinge Dimensions 

 

ANSI/BHMA A156.13 (2017) Mortise Locks & Latches Series 1000 

 

ANSI/BHMA A156.14 (2013) Sliding and Folding Door Hardware 

 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 

NFPA 72 (2022) National Fire Alarm and Signaling Code 

 

NFPA 80 (2022) Standard for Fire Doors and Other 

Opening Protectives 

 

NFPA 101 (2021; TIA 21-1) Life Safety Code 

 

NFPA 252 (2022) Standard Methods of Fire Tests of Door 

Assemblies 

 

STEEL DOOR INSTITUTE (SDI/DOOR) 

 

SDI/DOOR A250.8 (2017) Specifications for Standard Steel 

Doors and Frames 

 

UNDERWRITERS LABORATORIES (UL) 

 

UL 14C (2006; Reprint Oct 2021) UL Standard for 

Safety Swinging Hardware for Standard Tin-

Clad Fire Doors Mounted Singly and in Pairs 

 

UL Bld Mat Dir (updated continuously online) Building 

Materials Directory 

 

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" or "S" 

classification.  Submittals not having a "G" or "S" classification are for 
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information only.  When used, a code following the "G" classification 

identifies the office that will review the submittal for the Government.  

Submit the following in accordance with Section 01 33 00 SUBMITTAL 

PROCEDURES: 

 

Hardware Schedule; G 

 

SD-03 Product Data 

 

Hardware Items; G 

 

SD-10 Operation and Maintenance Data 

 

Hardware Schedule Items, Data Package 1; G 

 

SD-11 Closeout Submittals 

 

Key Bitting 

 

1.3   HARDWARE SCHEDULE 

 

 

Provide Hardware Item List and Hardware Schedule containing the following 

information, and additional information as needed to identify the complete 

make up of each hardware set and its application to each opening: 

 

1.3.1   Hardware Item List: 

 

a.  Hardware Type 

 

b.  Item Number 

 

c.  Quantity 

 

d.  Size(s) 

 

 

f.  Manufacturer's Name / Catalog Number  

 

g.  Key Control Symbols 

 

i.  BHMA Finish(es) 

 

j.  Remarks 

 

In addition, submit hardware schedule data package 1 in accordance with 

Section 01 78 23 OPERATION AND MAINTENANCE DATA. 

 

1.4   QUALITY ASSURANCE 

 

1.4.1   Key Shop Drawings Coordination Meeting 

 

Prior to the submission of the key shop drawing, the Contracting Officer, 

Contractor, Door Hardware Subcontractor, using Activity and Base Locksmith 

must meet to discuss and coordinate key requirements for the facility. 
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1.5   DELIVERY, STORAGE, AND HANDLING 

 

Deliver hardware in original individual containers, complete with necessary 

appurtenances including fasteners and instructions.  Mark each individual 

container with item number as shown on hardware schedule. Deliver permanent 

keys to the Contracting Officer, either directly or by certified mail.  

Deliver construction master keys with the locks. 

 

PART 2   PRODUCTS 

 

2.1   TEMPLATE HARDWARE 

 

Hardware applied to metal doors must be manufactured using a template.  

Provide templates to door and frame manufacturers in accordance with 

ANSI/BHMA A156.7 for template hinges.  Coordinate hardware items to prevent 

interference with other hardware. 

 

2.2   HARDWARE FOR FIRE DOORS AND EXIT DOORS 

 

Provide all hardware necessary to meet the requirements of NFPA 72 for door 

alarms, NFPA 80 for fire doors, NFPA 101 for exit doors, NFPA 252 for fire 

tests of door assemblies, ABA/ADA accessibility requirements, and all other 

requirements indicated, even if such hardware is not specifically mentioned 

in paragraph HARDWARE SCHEDULE. Provide Underwriters Laboratories, Inc. 

labels for such hardware in accordance with UL Bld Mat Dir or equivalent 

labels in accordance with another testing laboratory approved in writing by 

the Contracting Officer. 

 

2.3   HARDWARE ITEMS 

 

Clearly and permanently mark with the manufacturer's name or trademark, 

hinges, pivots, locks, latches, exit devices, bolts and closers where the 

identifying mark is visible after the item is installed.  For closers with 

covers, the name or trademark may be beneath the cover.  Coordinate 

electrified door hardware components with corresponding components specified 

in Division 28 ELECTRONIC SECURITY SYSTEMS (ESS). 

 

2.3.1   Locks and Latches 

 

2.3.1.1   Mortise Locks and Latches 

 

Provide in accordance with ANSI/BHMA A156.13, Series 1000, Operational Grade 

1, Security Grade 2. See drawings for hardware requirements.  Match all 

existing conditions including verifying the existing RR doors to purchase 

the proper type of lock.    Provide knobs and roses of mortise locks with 

screwless shanks and no exposed screws. 

 

2.3.1.2   Bored Locks and Latches 

 

Provide in accordance with ANSI/BHMA A156.2, Series 4000, Grade 1. 

 

2.3.2   Cylinders and Cores 

 

Provide cylinders and cores for new locks, including locks provided under 

other sections of this specification. Provide cylinders and cores that match 

existing conditions.  Provide cylinders from the products of one 

manufacturer, and provide cores from the products of one manufacturer. 
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2.3.3   Keying System 

 

Provide emergency entry "key" at privacy locks, no other hardware is 

lockable. 

 

2.3.4   Lock Trim 

 

Provide cast, forged, or heavy wrought construction and commercial plain 

design for lock trim. 

 

2.3.4.1   Knobs and Roses 

 

Provide in accordance with ANSI/BHMA A156.2 and ANSI/BHMA A156.13 for knobs, 

roses, and escutcheons.  For unreinforced knobs, roses, and escutcheons, 

provide a 0.050 inch thickness.  For reinforced knobs, roses, and 

escutcheons, provide an outer shell thickness of 0.035 inch and a combined 

total thickness of 0.070 inch, except at knob shanks.  Provide knob shanks 

0.060 inch thick. 

 

2.3.4.2   Lever Handles 

 

Provide lever handles that match existing.  Provide in accordance with 

ANSI/BHMA A156.3 for mortise locks of lever handles for exit devices.  

Provide lever handle locks with a breakaway feature (such as a weakened 

spindle or a shear key) to prevent irreparable damage to the lock when force 

in excess of that specified in ANSI/BHMA A156.13 is applied to the lever 

handle.  Provide lever handles return to within 1/2 inch of the door face. 

 

2.3.5   Sliding and Folding Door Hardware 

 

Provide in accordance with ANSI/BHMA A156.14, Grade 1.  Finishes to match 

other hardware specified herein. 

 

2.3.6   Infill Pulls Hardware 

 

Provide in accordance with ANSI/BHMA A156.14, Grade 1.  Finishes to match 

other hardware specified herein. 

 

2.3.7  Hardware Selections 

 

See hardware schedule for selections. 

 

 

2.4   FASTENERS 

 

Provide fasteners of type, quality, size, and quantity appropriate to the 

specific application.  Fastener finish to match hardware.  Provide stainless 

steel or nonferrous metal fasteners in locations exposed to weather.  Verify 

metals in contact with one another are compatible and will avoid galvanic 

corrosion when exposed to weather. 

 

2.5   FINISHES 

 

  Match hardware finish with existing conditions. 
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PART 3   EXECUTION 

 

3.1   INSTALLATION 

 

Provide hardware in accordance with manufacturers' printed installation 

instructions. Fasten hardware to wood surfaces with full-threaded wood 

screws or sheet metal screws.  Provide machine screws set in expansion 

shields for fastening hardware to solid concrete and masonry surfaces.  

Provide toggle bolts where required for fastening to hollow core 

construction.  Provide through bolts where necessary for satisfactory 

installation. 

 

3.2   HARDWARE LOCATIONS 

 

Provide in accordance with SDI/DOOR A250.8, unless indicated or specified 

otherwise. 

 

a.  Kick and Armor Plates:  Push side of single-acting doors.  Both sides 

of double-acting doors. 

 

b.  Mop Plates:  Bottom flush with bottom of door. 

 

3.3   FIELD QUALITY CONTROL 

 

After installation, protect hardware from paint, stains, blemishes, and 

other damage until acceptance of work.  Submit notice of testing 15 days 

before scheduled, so that testing can be witnessed by the Contracting 

Officer.  Adjust hinges, locks, latches, bolts, holders, closers, and other 

items to operate properly.  Demonstrate that permanent keys operate 

respective locks, and give keys to the Contracting Officer.  Correct, 

repair, and finish, errors in cutting and fitting and damage to adjoining 

work. 

 

     

-- End of Section -- 
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SECTION 09 06 00 
 

SCHEDULES FOR FINISHES 
05/09 

 
PART 1   GENERAL 
  
1.1   SUMMARY 
 
This section covers only the color of exterior and interior materials and 
products that are exposed to view in the finished construction.  The word 
"color", as used herein, includes surface color and pattern.  Requirements 
for quality, product specifications, and method of installation are covered 
in other appropriate sections of the specifications.  Specific locations 
where the various materials are required are shown on the drawings if not 
identified in this specification.  Items not designated for color in this 
section may be specified in other sections.  When color is not designated 
for items, propose a color for approval. 

 
PART 2   PRODUCTS 
 
2.1   COLOR SCHEDULE 
 
The color schedule information provided in the following paragraphs lists 
the colors, patterns and textures required for exterior and interior 
finishes, including both factory applied and field applied colors. Where 
color is shown as being specific to one manufacturer, an equivalent color by 
another manufacturer may be submitted for approval.  Manufacturers and 
materials specified are not intended to limit the selection of equal colors 
from other manufacturers.  In the case of difference between the drawings 
and specifications, colors identified in this specification govern. 

 
2.2   EXTERIOR FINISHES 
 
Reference drawings for additional information including manufacturer and 
color information. 

 
2.3   INTERIOR FINISHES- 
 
2.3.1   Interior Floor Finishes. 
 
Provide flooring materials to match the colors listed below. 

 
2.3.1.1   Carpet Tile 
 

See finish schedule. 
 
 
2.3.1.2   Porcelain Tile 
 

See finish schedule. 
 
2.3.1.3   Quarry Tile 
 

See finish schedule. 
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2.3.1.4   Grout 
 

See finish schedule. 
 
2.3.1.5   Entrance Mat 
 

See finish schedule. 
 
 
2.3.2   Interior Base Finishes 
 
Provide base materials to match the colors listed below. 

 
2.3.2.1   Resilient Base and Moldings 
 

See Finish Schedule. 
 
2.3.2.2   Porcelain Tile 
 

See finish schedule. 
 
2.3.2.3   Quarry Tile 
 

See finish schedule. 
 
 
2.3.2.5   Grout 
 

See finish schedule. 
 

2.3.2.6   Entry Walk off Mat 
 
See finish schedule. 
 

 
2.3.3   Interior Wall Finishes 
 
Apply interior wall color to the entire wall surface, including reveals, 
vertical furred spaces and columns, grilles, diffusers, electrical and 
access panels, and piping and conduit adjacent to wall surfaces unless 
otherwise specified.  Paint items not specified in other paragraphs to match 
adjacent wall surface.  Provide wall materials to match the colors listed 
below. 

 
2.3.3.1   Paint 
 

See construction documents. 
 
2.3.3.2   Ceramic Tile 
 

See finish schedule. 
 
2.3.3.3   Grout 
 

See finish schedule. 
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2.3.3.4   Reinforced Fiberglass Panels 
 

See finish schedule. 
 

2.3.4.   Miscellaneous Finishes 
 
2.3.4.1  Ceiling Tile 
 

See finish schedule. 
 

2.3.4.2   Plastic Laminate 
. 

See finish schedule. 
 

2.3.4.3   Solid Surface 
 
See finish schedule. 
 

2.3.4.4  Custom Wallcovering 
 
See finish schedule. 
 
 
 

 
PART 3   EXECUTION 
 
Not Used 
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PART 4   FINISH SCHEDULE 
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PART 5   ROOM FINISH SCHEDULE 
  

 
 
 
-- End of Section -- 
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SECTION 09 29 00 
 

GYPSUM BOARD 
08/16 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C475/C475M (2017) Standard Specification for Joint 

Compound and Joint Tape for Finishing Gypsum 
Board 

 
ASTM C840 (2018b) Standard Specification for 

Application and Finishing of Gypsum Board 
 
ASTM C954 (2018) Standard Specification for Steel Drill 

Screws for the Application of Gypsum Panel 
Products or Metal Plaster Bases to Steel 
Studs from 0.033 in. (0.84 mm) to 0.112 in. 
(2.84 mm) in Thickness 

 
ASTM C1002 (2018) Standard Specification for Steel Self-

Piercing Tapping Screws for the Application 
of Gypsum Panel Products or Metal Plaster 
Bases to Wood Studs or Steel Studs 

 
ASTM C1047 (2014a) Standard Specification for 

Accessories for Gypsum Wallboard and Gypsum 
Veneer Base 

 
ASTM C1396/C1396M (2017) Standard Specification for Gypsum 

Board 
 

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH) 
 
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the 

Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources using 
Environmental Chambers 

 
GYPSUM ASSOCIATION (GA) 

 
GA 214 (2010) Recommended Levels of Gypsum Board 

Finish 
 
GA 216 (2010) Application and Finishing of Gypsum 

Panel Products 
 

1.2   SUBMITTALS 
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Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government.  Submittals with an "S" are 
for inclusion in the Sustainability eNotebook, in conformance with Section 
01 33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 
 

Water-Resistant Gypsum Backing Board 
 
Accessories 

 
Submit for each type of gypsum board and for cementitious backer 
units. 

 
Gypsum Board 
 
 

 
1.3   CERTIFICATIONS 
 
1.4   DELIVERY, STORAGE, AND HANDLING 
 
1.4.1   Delivery 
 
Deliver materials in the original packages, containers, or bundles with each 
bearing the brand name, applicable standard designation, and name of 
manufacturer, or supplier. 

 
1.4.2   Storage 
 
Keep materials dry by storing inside a sheltered building.  Where necessary 
to store gypsum board and cementitious backer units outside, store off the 
ground, properly supported on a level platform, and protected from direct 
exposure to rain, snow, sunlight, and other extreme weather conditions.  
Provide adequate ventilation to prevent condensation.  Store per 
manufacturer's recommendations for allowable temperature and humidity range.  
Do not store panels near materials that may off gas or emit harmful fumes, 
such as kerosene heaters, fresh paint, or adhesives.  Do not use materials 
that have visible moisture or biological growth. 

 
1.4.3   Handling 
 
Neatly stack gypsum board and cementitious backer units flat to prevent 
sagging or damage to the edges, ends, and surfaces. 

 
1.5   QUALIFICATIONS 
 
Furnish type of gypsum board work specialized by the installer with a 
minimum of 3 years of documented successful experience. 

 
1.6   ENVIRONMENTAL REQUIREMENTS 
 
Do not expose the gypsum board to excessive sunlight prior to gypsum board 
application.  Maintain a continuous uniform temperature of not less than 50 
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degrees F and not more than 80 degrees F for at least one week prior to the 
application of gypsum board work, while the gypsum board application is 
being done, and for at least one week after the gypsum board is set.  Shield 
air supply and distribution devices to prevent any uneven flow of air across 
the plastered surfaces.  Provide ventilation to exhaust moist air to the 
outside during gypsum board application, set, and until gypsum board 
jointing is dry.  In glazed areas, keep windows open top and bottom or side 
to side 3 to 4 inches.  Reduce openings in cold weather to prevent freezing 
of joint compound when applied.  For enclosed areas lacking natural 
ventilation, provide temporary mechanical means for ventilation.  In 
unglazed areas subjected to hot, dry winds or temperature differentials from 
day to night of 20 degrees F or more, screen openings with cheesecloth or 
similar materials.  Avoid rapid drying.  During periods of low indoor 
humidity, provide minimum air circulation following gypsum boarding and 
until gypsum board jointing complete and is dry. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
Conform to specifications, standards and requirements specified.  Provide 
gypsum board types, gypsum backing board types, cementitious backing units, 
and joint treating materials manufactured from asbestos free materials only. 

 
2.1.1   Gypsum Board 
 
ASTM C1396/C1396M  Provide gypsum wall board and panels meeting the 
emissions requirements of CDPH SECTION 01350 (limit requirements for either 
office or classroom spaces regardless of space type).   

 
2.1.2   Joint Treatment Materials 
 
ASTM C475/C475M.  Product must be low emitting VOC types with VOC limits not 
exceeding 50 g/L.  Provide data identifying VOC content of joint compound.  
Use all purpose joint and texturing compound containing inert fillers and 
natural binders, including lime compound.  Pre-mixed compounds must be free 
of antifreeze, vinyl adhesives, preservatives, biocides and other slow 
releasing compounds. 

 
2.1.2.1   Embedding Compound 
 
Specifically formulated and manufactured for use in embedding tape at gypsum 
board joints and compatible with tape, substrate and fasteners. 

 
2.1.2.2   Finishing or Topping Compound 
 
Specifically formulated and manufactured for use as a finishing compound. 

 
2.1.2.3   All-Purpose Compound 
 
Specifically formulated and manufactured to serve as both a taping and a 
finishing compound and compatible with tape, substrate and fasteners. 

 
2.1.2.4   Setting or Hardening Type Compound 
 
Specifically formulated and manufactured for use with fiber glass mesh tape. 
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2.1.2.5   Joint Tape 
 
Use cross-laminated, tapered edge, reinforced paper, or fiber glass mesh 
tape recommended by the manufacturer. 

 
2.1.3   Fasteners 
 
2.1.3.1   Screws 
 
ASTM C1002, Type "G", Type "S" or Type "W" steel drill screws for fastening 
gypsum board to gypsum board, wood framing members and steel framing members 
less than 0.033 inch thick.  ASTM C954 steel drill screws for fastening 
gypsum board to steel framing members 0.033 to 0.112 inch thick.  Provide 
cementitious backer unit screws with a polymer coating.   

 
2.1.4   Accessories 
 
ASTM C1047.  Fabricate from corrosion protected steel designed for intended 
use.  Accessories manufactured with paper flanges are not acceptable.  
Flanges must be free of dirt, grease, and other materials that may adversely 
affect bond of joint treatment.  Provide prefinished or job decorated 
materials.  

 
2.1.5   Water 
 
Provide clean, fresh, and potable water. 

 
PART 3   EXECUTION 
 
3.1   EXAMINATION 
 
3.1.1   Framing and Furring 
 
Verify that framing and furring are securely attached and of sizes and 
spacing to provide a suitable substrate to receive gypsum board and 
cementitious backer units.  Verify that all blocking, headers and supports 
are in place to support plumbing fixtures and to receive soap dishes, grab 
bars, towel racks, and similar items.  Do not proceed with work until 
framing and furring are acceptable for application of gypsum board and 
cementitious backer units. 

 
3.2   APPLICATION OF GYPSUM BOARD 
 
Apply gypsum board to framing and furring members in accordance with ASTM 
C840 or GA 216 and the requirements specified.  Apply gypsum board with 
separate panels in moderate contact; do not force in place.  Stagger end 
joints of adjoining panels.  Neatly fit abutting end and edge joints.  Use 
gypsum board of maximum practical length; select panel sizes to minimize 
waste.  Cut out gypsum board to make neat, close, and tight joints around 
openings.  In vertical application of gypsum board, provide panels in 
lengths required to reach full height of vertical surfaces in one continuous 
piece.  Lay out panels to minimize waste; reuse cutoffs whenever feasible.  
Surfaces of gypsum board and substrate members may be bonded together with 
an adhesive.  Treat edges of cutouts for plumbing pipes, screwheads, and 
joints with water-resistant compound as recommended by the gypsum board 
manufacturer.  Provide type of gypsum board for use in each system specified 
herein as indicated. 
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3.2.1   Application of Gypsum Board to Steel Framing and Furring 
 
Apply in accordance with ASTM C840, System VIII or GA 216. 

 
3.3   FINISHING OF GYPSUM BOARD 
 
Tape and finish gypsum board in accordance with ASTM C840, GA 214 and GA 
216.  Finish plenum areas above ceilings to Level 1 in accordance with GA 
214.  Finish water resistant gypsum backing board, ASTM C1396/C1396M, to 
receive ceramic tile to Level 2 in accordance with GA 214.  Finish walls and 
ceilings to receive a heavy-grade wall covering or heave textured finish 
before painting to Level 3 in accordance with GA 214.  Finish walls and 
ceilings without critical lighting to receive flat paints, light textures, 
or wall coverings to Level 4 in accordance with GA 214.  Unless otherwise 
specified, finish all gypsum board walls, partitions and ceilings to Level 5 
in accordance with GA 214.  Provide joint, fastener depression, and corner 
treatment.  Tool joints as smoothly as possible to minimize sanding and 
dust.  Do not use self-adhering fiber glass mesh tape with conventional 
drying type joint compounds; use setting or hardening type compounds only.  
Provide treatment for water-resistant gypsum board as recommended by the 
gypsum board manufacturer.  Protect workers, building occupants, and HVAC 
systems from gypsum dust. 

 
3.3.1   Uniform Surface 
 
Wherever gypsum board is to receive eggshell, semigloss or gloss paint 
finish, or where severe, up or down lighting conditions occur, finish gypsum 
wall surface in accordance to GA 214 Level 5.  In accordance with GA 214 
Level 5, apply a thin skim coat of joint compound to the entire gypsum board 
surface, after the two-coat joint and fastener treatment is complete and 
dry. 

 
3.4   SEALING 
 
Seal openings around pipes, fixtures, and other items projecting through 
gypsum board and cementitious backer units as specified in Section 07 92 00 
JOINT SEALANTS.  Apply material with exposed surface flush with gypsum board 
or cementitious backer units. 

 
3.5   PATCHING 
 
Patch surface defects in gypsum board to a smooth, uniform appearance, ready 
to receive finishes.   All surfaces that receive fresh paint will require 
patching and repair. 

 
     
-- End of Section -- 
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SECTION 09 30 10 
 

CERAMIC, QUARRY, AND GLASS TILING 
08/17 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

 
ANSI A137.1 (2012) American National Standards 

Specifications for Ceramic Tile 
 

ASTM INTERNATIONAL (ASTM) 
 
ASTM C144 (2018) Standard Specification for Aggregate 

for Masonry Mortar 
 
ASTM C150/C150M (2018) Standard Specification for Portland 

Cement 
 
ASTM C206 (2014) Standard Specification for Finishing 

Hydrated Lime 
 
ASTM C207 (2018) Standard Specification for Hydrated 

Lime for Masonry Purposes 
 
ASTM C241/C241M (2015) Standard Specification for Abrasion 

Resistance of Stone Subjected to Foot Traffic 
 
ASTM C373 (2018)Standard Test Methods for Determination 

of Water Absorption and Associated Properties 
by Vacuum Method for Pressed Ceramic Tiles 
and Glass Tiles and Boil Method for Extruded 
Ceramic Tiles and Non-tile Fired Ceramic 
Whiteware Products 

 
ASTM C648 (2004; R 2009) Breaking Strength of Ceramic 

Tile 
 
ASTM C1027 (2009; R 2017) Standard Test Method for 

Determining Visible Abrasion Resistance of 
Glazed Ceramic Tile 

 
ASTM D226/D226M (2017) Standard Specification for Asphalt-

Saturated Organic Felt Used in Roofing and 
Waterproofing 

 
ASTM D2103 (2015) Standard Specification for 

Polyethylene Film and Sheeting 
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CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH) 

 
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the 

Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources using 
Environmental Chambers 

 
GREEN SEAL (GS) 

 
GS-36 (2013) Adhesives for Commercial Use 

 
SCIENTIFIC CERTIFICATION SYSTEMS (SCS) 

 
SCS SCS Global Services (SCS) Indoor Advantage 

 
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD) 

 
SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications 

 
TILE COUNCIL OF NORTH AMERICA (TCNA) 

 
TCNA Hdbk (2017) Handbook for Ceramic, Glass, and Stone 

Tile Installation 
 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 
 
36 CFR 1191 Americans with Disabilities Act (ADA) 

Accessibility Guidelines for Buildings and 
Facilities; Architectural Barriers Act (ABA) 
Accessibility Guidelines 

 
UNDERWRITERS LABORATORIES (UL) 

 
UL 2818 (2013) GREENGUARD Certification Program For 

Chemical Emissions For Building Materials, 
Finishes And Furnishings 

 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government.  Submittals with an "S" are 
for inclusion in the Sustainability eNotebook, in conformance to Section 01 
33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES: 
 

SD-03 Product Data 
 
 

Porcelain Tile; G 
 
Quarry Tile; G 
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Setting-Bed; G 

 
Mortar, Grout, and Adhesive; G 
 

SD-04 Samples 
 

Tile; G 
 
Accessories; G 
 
Transition Strips; G 
 
Grout; G 
 

SD-08 Manufacturer's Instructions 
 

Maintenance Instructions 
 

SD-10 Operation and Maintenance Data 
 

Installation; G 
 
1.3   CERTIFICATIONS 
 
1.3.1   Indoor Air Quality Certifications 
 
1.3.1.1   Adhesives and Sealants 
 
Provide products certified to meet indoor air quality requirements by UL 
2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or provide 
certification or validation by other third-party programs that products meet 
the requirements of this Section.  Provide current product certification 
documentation from certification body. When product does not have 
certification, provide validation that product meets the indoor air quality 
product requirements cited in this Section. 

 
1.4   QUALITY ASSURANCE 
 
Provide installers having a minimum of two years experience with a company 
specializing in performing the type of work described.  Each type and color 
of tile to be provided from a single source.  Each type and color of mortar, 
adhesive, and grout to be provided from the same source. 

 
1.5   DELIVERY, STORAGE, AND HANDLING 
 
Ship tiles in sealed packages and clearly marked with the grade, type of 
tile, producer identification, and country of origin.  Deliver materials to 
the project site in manufacturer's original unopened containers with seals 
unbroken and labels and hallmarks intact.  Protect materials from weather, 
and store them under cover in accordance with manufacturer's printed 
instructions. 
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1.6   ENVIRONMENTAL REQUIREMENTS 
 
Do not perform ceramic tile work unless the substrate and ambient 
temperature is at least 50 degrees F and rising.  Maintain temperature above 
50 degrees F while the work is being performed and for at least 7 days after 
completion of the work.  When temporary heaters are used, ventilate the area 
to the outside to avoid carbon dioxide damage to new tilework. 

 
1.7   WARRANTY 
 
Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a 1-year period. 

 
1.8   EXTRA MATERIALS 
 
Supply an extra 2 percent of each type tile used in clean and marked 
cartons. 

 
PART 2   PRODUCTS 
 
2.1   TILE 
 
Provide tiles that comply with ANSI A137.1 and are standard grade tiles.  
Provide a minimum breaking strength of 125 lbs. for wall tile and 250 lbs. 
for floor tile in accordance with ASTM C648.  Provide floor tiles with a wet 
dynamic coefficient of friction (DCOF) value of 0.42 or greater when tested 
in accordance with ANSI A137.1 requirements.  Provide glazed floor tile with 
a Class IV-Commercial V-Heavy Commercial classification as rated by the 
manufacturer when tested in accordance with ASTM C1027 for visible abrasion 
resistance as related to foot traffic.  For materials like tile, 
accessories, and transition strips submit samples of sufficient size to show 
color range, pattern, type and joints.  Submit manufacturer's catalog data. 

 
2.1.1   Porcelain Tile 
 
Provide glazed, porcelain tile, base and trim pieces with color extending 
uniformly through the body of the tile.   Provide nominal tile size(s) of 
per manufacture's specs for each product selected.  See schedule.  Provide a 
0.50 percent maximum water absorption in accordance with ASTM C373.   
 

2.1.2   Quarry Tile 
 
Furnish an unglazed quarry tile, cove bullnose base and trim pieces. Provide 
tile with friction coefficient surface as scheduled.  Provide nominal tile 
size(s) of per manufacture's specs for each product selected.  See schedule.  
Provide a 0.30 percent maximum water absorption in accordance with ASTM 
C373.   

 
Provide Quarry Tiling Materials that contain a minimum of 10 percent 
recycled content. Provide data identifying percentage of recycled content 
for quarry tile. 

 
2.2   SETTING-BED 
 
Submit manufacturer's catalog data. Compose the setting-bed of the following 
materials: 
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2.2.1   Portland Cement 
 
Conform to ASTM C150/C150M for cement, Type I, white for wall mortar and 
gray for other uses. 

 
2.2.2   Sand 
 
Conform to ASTM C144 for sand. 

 
2.2.3   Hydrated Lime 
 
Conform to ASTM C206 for hydrated lime, Type S or ASTM C207, Type S. 

 
2.3   WATER 
 
Provide potable water. 

 
2.4   MORTAR, GROUT, AND ADHESIVE 
 
Provide non-aerosol adhesive products used on the interior of the building 
(defined as inside of the weatherproofing system) meeting either emissions 
requirements of CDPH SECTION 01350 (limit requirements for either office or 
classroom spaces regardless of space type) or VOC content requirements of 
SCAQMD Rule 1168.  Provide aerosol adhesives used on the interior of the 
building meeting either emissions requirements of CDPH SECTION 01350 (limit 
requirements for either office or classroom spaces regardless of space type) 
or VOC content requirements of GS-36.Provide certification or validation of 
indoor air quality for adhesives. 

 
2.4.1   Dry-Set Portland Cement Mortar 
 
TCNA Hdbk. 

 
2.4.2   Latex-Portland Cement Mortar 
 
TCNA Hdbk. 

 
2.4.3   Ceramic Tile Grout 
 
TCNA Hdbk; petroleum-free and plastic-free sand portland cement grout latex-
portland cement grout commercial portland cement grout. 

 
2.5   TRANSITION STRIPS 
 
Provide anodized aluminum transitions between tile and carpet or resilient 
flooring. Provide types as recommended by flooring manufacturer for both 
edges and transitions of flooring materials specified.  Provide minimum 12.0 
marble abrasion when tested in accordance with ASTM C241/C241M solid surface 
transitions appropriate for conditions. Provide transition strips that 
comply with 36 CFR 1191requirements. 

 
2.6   MEMBRANE MATERIALS 
 
Conform to ASTM D226/D226M, Type 1 for 15 pound waterproofing membrane, 
asphalt-saturated building felt.  Conform to ASTM D2103 4 mil for 
polyethylene film. 
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2.7   COLOR, TEXTURE, AND PATTERN 
 
Provide color, pattern and texture in accordance with SCHEDULES FOR 
FINISHES.    Provide floor patterns as specified on the drawings. 

 
PART 3   EXECUTION 
 
3.1   PREPARATORY WORK AND WORKMANSHIP 
 
Inspect surface to receive tile in conformance to the requirements of TCNA 
Hdbk for surface conditions for the type setting bed specified and for 
workmanship.  Provide variations of tiled surfaces that fall within maximum 
values shown below: 

 
TYPE WALLS FLOORS 

Dry-Set Mortar 1/8 inch in 8 ft. 1/8  inch in 10 ft. 

Organic Adhesives 1/8 inch in 8 ft. 1/16 inch in 3 ft. 

Latex Portland Cement 
Mortar 

1/8 inch in 8 ft. 1/8  inch in 10 ft. 

Epoxy 1/8 inch in 8 ft. 1/8  inch in 10 ft. 

 
 
3.2   GENERAL INSTALLATION REQUIREMENTS 
 
Do not start tile work until roughing in for mechanical and electrical work 
has been completed and tested, and built-in items requiring membrane 
waterproofing have been installed and tested.  Close space, in which tile is 
being set, to traffic and other work.  Keep closed until tile is firmly set.  
Do not start floor tile installation in spaces requiring wall tile until 
after wall tile has been installed.  Apply tile in colors and patterns 
indicated in the area shown on the drawings.  Install tile with the 
respective surfaces in true even planes to the elevations and grades shown.  
Provide special shapes as required for sills, jambs, recesses, offsets, 
external corners, and other conditions to provide a complete and neatly 
finished installation.  Solidly back tile bases and coves with mortar.  Do 
not walk or work on newly tiled floors without using kneeling boards or 
equivalent protection of the tiled surface.  Keep traffic off horizontal 
portland cement mortar installations for at least 72 hours.  Keep all 
traffic off epoxy installed floors for at least 40 hours after grouting, and 
heavy traffic off for at least 7 days, unless otherwise specifically 
authorized by manufacturer.  Dimension and draw detail drawings at a minimum 
scale of 1/4 inch = 1 foot.  Include drawings of pattern at inside corners, 
outside corners, termination points and location of all equipment items such 
as thermostats, switch plates, mirrors and toilet accessories mounted on 
surface.  Submit drawings showing ceramic tile pattern elevations floor 
plans.  Submit manufacturer's preprinted installation instructions. 

 
Do not install building construction materials that show visual evidence of 
biological growth. 

 
3.3   INSTALLATION OF WALL TILE 
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Install wall tile in accordance with the TCNA Hdbk, method and with grout 
joints as recommended by the manufacturer for the type of tile.  Install 
thinner wall tile flush with thicker wall tile applied on same wall and 
provide installation materials as recommended by the tile and setting 
materials manufacturers to achieve flush installation. Contractor shall 
review method of previous wall tile installation and use installation method 
best for existing conditions. 

 
3.3.1   Workable or Cured Mortar Bed 
 
Install tile over workable mortar bed or a cured mortar bed at the option of 
the Contractor.  Install a 4 mil polyethylene membrane, metal lath, and 
scratch coat.  Conform to TCNA Hdbk for workable mortar bed, materials, and 
installation of tile.  Conform to TCNA Hdbk for cured mortar bed and 
materials. 

 
3.3.2   Dry-Set Mortar and Latex-Portland Cement Mortar 
 
Use Dry-set or Latex-Portland Cement to install tile in accordance with TCNA 
Hdbk.  Use Latex Portland Cement when installing porcelain ceramic tile. 

 
3.3.3   Ceramic Tile Grout 
 
Prepare and install ceramic tile grout in accordance with TCNA Hdbk.   

 
3.4   INSTALLATION OF FLOOR TILE 
 
Install floor tile in accordance with TCNA Hdbk method and with grout joints 
as recommended by the manufacturer for the type of tile.  

 
3.4.1   Workable or Cured Mortar Bed 
 
Install floor tile over a workable mortar bed or a cured mortar bed at the 
option of the Contractor.  Conform to TCNA Hdbk for workable mortar bed 
materials and installation.  Conform to TCNA Hdbk for cured mortar bed 
materials and installation.  Provide minimum 1/4 inch to maximum 3/8 inch 
joints in uniformed width. Contractor shall review method of previous wall 
tile installation and use installation method best for existing conditions. 

 
3.4.2   Dry-Set and Latex-Portland Cement 
 
Use dry-set or Latex-Portland cement mortar to install tile directly over 
properly cured, plane, clean concrete slabs in accordance with TCNA Hdbk.  
Use Latex Portland cement when installing porcelain ceramic tile. 

 
3.4.3   Ceramic Tile Grout 
 
Prepare and install ceramic tile grout in accordance with TCNA Hdbk.  
Provide and apply manufacturer's standard product for sealing grout joints 
in accordance with manufacturer's recommendations. 

 
3.4.4   Concrete Fill 
 
3.5   INSTALLATION OF TRANSITION STRIPS 
 
Install transition strips where indicated, in a manner similar to that of 
the ceramic tile floor and as recommended by the manufacturer.  Provide 
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thresholds full width of the opening.  Install head joints at ends not 
exceeding 1/4 inch in width and grouted full. 

 
3.6   CLEANING AND PROTECTING 
 
Upon completion, thoroughly clean tile surfaces in accordance with 
manufacturer's approved cleaning instructions.  Do not use acid for cleaning 
glazed tile.  Clean floor tile with resinous grout or with factory mixed 
grout in accordance with printed instructions of the grout manufacturer.  
After the grout has set, provide a protective coat of a noncorrosive soap or 
other approved method of protection for tile wall surfaces.  Cover tiled 
floor areas with building paper before foot traffic is permitted over the 
finished tile floors.  Provide board walkways on tiled floors that are to be 
continuously used as passageways by workmen.  Replace damaged or defective 
tiles.  Submit copy of manufacturer's printed maintenance instructions. 

 
     
-- End of Section -- 
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SECTION 09 51 00 

 
ACOUSTICAL CEILINGS 

08/20 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM A167 (2011) Standard Specification for Stainless 

and Heat-Resisting Chromium-Nickel Steel 
Plate, Sheet, and Strip 

 
ASTM A489 (2018; E 2018) Standard Specification for 

Carbon Steel Eyebolts 
 
ASTM A580/A580M (2018) Standard Specification for Stainless 

Steel Wire 
 
ASTM A641/A641M (2019) Standard Specification for Zinc-Coated 

(Galvanized) Carbon Steel Wire 
 
ASTM A653/A653M (2020) Standard Specification for Steel 

Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip 
Process 

 
ASTM A1008/A1008M (2021a) Standard Specification for Steel, 

Sheet, Cold-Rolled, Carbon, Structural, High-
Strength Low-Alloy, High-Strength Low-Alloy 
with Improved Formability, Solution Hardened, 
and Bake Hardenable 

 
ASTM B633 (2019) Standard Specification for 

Electrodeposited Coatings of Zinc on Iron and 
Steel 

 
ASTM C423 (2009a) Sound Absorption and Sound Absorption 

Coefficients by the Reverberation Room Method 
 
ASTM C635/C635M (2022) Standard Specification for  

Manufacture, Performance, and Testing of 
Metal Suspension Systems for Acoustical Tile 
and Lay-In Panel Ceilings 

 
ASTM C636/C636M (2013) Standard Practice for Installation of 

Metal Ceiling Suspension Systems for 
Acoustical Tile and Lay-In Panels 
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ASTM C834 (2017) Standard Specification for Latex 
Sealants 

 
ASTM E84 (2020) Standard Test Method for Surface 

Burning Characteristics of Building Materials 
 
ASTM E119 (2020) Standard Test Methods for Fire Tests 

of Building Construction and Materials 
 
ASTM E413 (2022) Classification for Rating Sound 

Insulation 
 
ASTM E580/E580M (2022) Standard Practice for Installation of 

Ceiling Suspension Systems for Acoustical 
Tile and Lay-in Panels in Areas Subject to 
Earthquake Ground Motions 

 
ASTM E795 (2016) Standard Practices for Mounting Test 

Specimens During Sound Absorption Tests 
 
ASTM E1111/E1111M (2014; R 2022) Standard Test Method for 

Measuring the Interzone Attenuation of Open 
Office Components 

 
ASTM E1264 (2022) Standard Classification for Acoustical 

Ceiling Products 
 
ASTM E1414/E1414M (2021a) Standard Test Method for Airborne 

Sound Attenuation Between Rooms Sharing a 
Common Ceiling Plenum 

 
ASTM E1477 (1998a; R 2017; E 2018) Standard Test Method 

for Luminous Reflectance Factor of Acoustical 
Materials by Use of Integrating-Sphere 
Reflectometers 

 
CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH) 

 
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the 

Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources using 
Environmental Chambers 

 
GREEN SEAL (GS) 

 
GS-36 (2013) Adhesives for Commercial Use 

 
SCIENTIFIC CERTIFICATION SYSTEMS (SCS) 

 
SCS SCS Global Services (SCS) Indoor Advantage 

 
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD) 

 
SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications 

 
U.S. DEPARTMENT OF DEFENSE (DOD) 
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UFC 3-301-01 (2019, with Change 1, 2022) Structural 
Engineering 

 
UNDERWRITERS LABORATORIES (UL) 

 
UL 2818 (2013) GREENGUARD Certification Program For 

Chemical Emissions For Building Materials, 
Finishes And Furnishings 

 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are for 
information only.  When used, a code following the "G" classification 
identifies the office that will review the submittal for the Government.  
Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
SD-02 Shop Drawings 

 
Drawings; G 

 
SD-03 Product Data 

 
Acoustical Ceiling Systems; G 

 
Fire Resistive Ceilings; G 

 
 

SD-04 Samples 
 

Acoustical Ceiling Tiles; G 
 
Ceiling Grid; G 

 
 
 
1.3   CERTIFICATIONS 
 
1.3.1   Indoor Air Quality Certifications 
 
1.3.1.1   Ceiling Tiles 
 
Provide products certified to meet indoor air quality requirements by UL 
2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or provide 
certification or validation by other third-party programs that products meet 
the requirements of this section.  Provide current product certification 
documentation from certification body.  

 
1.3.1.2   Adhesives and Sealants 
 
Provide products certified to meet indoor air quality requirements by UL 
2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or provide 
certification or validation by other third-party programs that products meet 
the requirements of this Section.  Provide current product certification 
documentation from certification body.  When product does not have 
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certification, provide validation that product meets the indoor air quality 
product requirements cited in this Section. 

 
1.4   DELIVERY, STORAGE. AND HANDLING 
 
Deliver materials to the site in the manufacturer's original unopened 
containers with brand name and type clearly marked.  Carefully handle and 
store materials in dry, watertight enclosures.  Immediately before 
installation, store acoustical units for not less than 24 hours at the same 
temperature and relative humidity as the space where they will be installed 
in order to assure proper temperature and moisture acclimation. 

 
1.5   ENVIRONMENTAL REQUIREMENTS 
 
Maintain a uniform temperature of not less than 60 degrees F nor more than 
85 degrees F and a relative humidity of not more than 70 percent for 24 
hours before, during, and 24 hours after installation of acoustical units. 

 
1.6   SCHEDULING 
 
Complete and dry interior finish work such as plastering, concrete and 
terrazzo work before ceiling installation.  Complete mechanical, electrical, 
and other work above the ceiling line; install and start operating heating, 
ventilating, and air conditioning systems in order to maintain temperature 
and humidity requirements. 

 
1.7   WARRANTY 
 
Provide manufacturer's warranty to repair or replace defective materials and 
workmanship including but not limited to, sagging and warping of panels and 
rusting and of grid systems, for a period of ten years from date of final 
acceptance of the work. 

 
1.8   EXTRA MATERIALS 
 
Furnish spare tiles, from the same lot as those installed, of each color at 
the rate of 5 tiles for each 1000 tiles installed. 

 
PART 2   PRODUCTS 
 
2.1   SYSTEM DESCRIPTION 
 
Provide sound controlling units mechanically mounted on a ceiling suspension 
system for acoustical treatment.  Provide the unit size, texture, finish, 
and color as specified.  Coordinate the entire ceiling system with other 
details, like the location of access panels and ceiling penetrations, for 
instance, shown on the drawings.  Submit drawings showing the location, 
extent and details of acoustical treatment including suspension system, 
method of anchoring and fastening, and reflected ceiling plan 

 
 
2.1.2   Acoustical Performance 
 
2.1.2.1   Ceiling Sound Transmission 
 
Provide ceiling systems with the specified Ceiling Attenuation Class (CAC) 
ratings as determined in accordance with ASTM E1414/E1414M and ASTM E413.  
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Provide sound attenuators over light fixtures, air terminals and other 
ceiling penetrations, provide acoustical blanket insulation on top of the 
ceiling or adjacent to partitions to provide lightweight acoustical plenum 
barriers above partitions as required to achieve the specified CAC ratings. 
Provide test ceiling continuous at the partition and assembled in the 
suspension system in the same manner that the ceiling will be installed on 
the project. 

 
2.1.2.2   Ceiling Sound Absorption 
 
Determine the Noise Reduction Coefficient (NRC) in accordance with ASTM 
C423.  Determine Articulation Class (AC) in accordance with ASTM 
E1111/E1111M. 

 
2.1.3   Light Reflectance 
 
Determine light reflectance factor in accordance with ASTM E1477 test 
method. 

 
2.2   ACOUSTICAL UNITS 
 
Submit samples of each type of acoustical unit and each type of suspension 
grid tee section showing texture, finish, and color.  Conform acoustical 
units to ASTM E1264, Class A, and the following requirements: 

 
 
2.3   SUSPENSION SYSTEM 
 
Provide standard, direct hung as indicated suspension system conforming to 
ASTM C635/C635M for heavy-duty systems.  Provide surfaces exposed to view of 
aluminum or steel with a factory-applied white finish.  Provide wall molding 
having a flange of not less than 15/16 inch.  Provide inside and outside 
corner caps standard overlapped corners.  Provide a suspension system with a 
maximum deflection of 1/360 of the span length capable of supporting the 
finished ceiling, light fixtures, air diffusers, and accessories, as shown. 

 
 
2.4   HANGERS 
 
Provide hangers and attachment capable of supporting a minimum 300 pound 
ultimate vertical load without failure of supporting material or attachment. 

 
2.4.1   Wires 
 
Conform wires to STM A641/A641M, Class 1, as per manufacture’s 
recommendations. 

 
2.4.2   Straps 
 
Provide straps of 1 by 3/16 inch galvanized steel conforming to ASTM 
A653/A653M, with a light commercial zinc coating or ASTM A1008/A1008Mwith an 
electrodeposited zinc coating conforming to ASTM B633, Type RS. 

 
 
2.7   FINISHES 
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Use manufacturer's standard textures, patterns and finishes as specified for 
acoustical units and suspension system members.  Treat ceiling suspension 
system components to inhibit corrosion. 

 
2.8   COLORS AND PATTERNS 
 
Use colors and patterns for acoustical units and suspension system 
components as noted on plans. 

 
 
PART 3   EXECUTION 
 
3.1   INSTALLATION 
 
Do not install building construction materials that show visual evidence of 
biological growth. 

 
Examine surfaces to receive directly attached acoustical units for 
unevenness, irregularities, and dampness that would affect quality and 
execution of the work.  Rid areas, where acoustical units will be cemented, 
of oils, form residue, or other materials that reduce bonding capabilities 
of the adhesive.  Complete and dry interior finish work such as plastering, 
concrete, and terrazzo work before installation.  Complete and approve 
mechanical, electrical, and other work above the ceiling line prior to the 
start of acoustical ceiling installation.  Provide acoustical work complete 
with necessary fastenings, clips, and other accessories required for a 
complete installation.  Do not expose mechanical fastenings in the finished 
work.  Lay out hangers for each individual room or space.  Provide hangers 
to support framing around beams, ducts, columns, grilles, and other 
penetrations through ceilings.  Keep main runners and carrying channels 
clear of abutting walls and partitions.  Provide at least two main runners 
for each ceiling span.  Wherever required to bypass an object with the 
hanger wires, install a subsuspension system so that all hanger wires will 
be plumb. 

 
3.1.1   Suspension System 
 
Install suspension system in accordance with ASTM C636/C636M and as 
specified herein.  Do not suspend hanger wires or other loads from underside 
of steel decking. 

 
3.1.1.1   Plumb Hangers 
 
Install hangers plumb and not pressing against insulation covering ducts and 
pipes.  Where lighting fixtures are supported from the suspended ceiling 
system, provide hangers at a minimum of four hangers per fixture and located 
not more than 6 inch from each corner of each fixture. 

 
3.1.1.2   Splayed Hangers 
 
Splay (slope or slant) hangers around obstructions, offsetting the resulting 
horizontal force by bracing, countersplaying, or other acceptable means. 

 
3.1.2   Wall Molding 
 
Provide wall molding where ceilings abut vertical surfaces.  Miter corners 
where wall moldings intersect or install corner caps.  Secure wall molding 
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not more than 3 inch from ends of each length and not more than 16 inch on 
centers between end fastenings.  Provide wall molding springs at each 
acoustical unit in semi-exposed or concealed systems. 

 
3.1.3   Acoustical Units 
 
Install acoustical units in accordance with the approved installation 
instructions of the manufacturer.  Ensure that edges of acoustical units are 
in close contact with metal supports, with each other, and in true 
alignment.  Arrange acoustical units so that units less than one-half width 
are minimized.  Hold units in exposed-grid system in place with 
manufacturer's standard hold-down clips, if units weigh less than 1 psf or 
if required for fire resistance rating. 

 
3.1.4   Acoustical Sealant 
 
Seal all joints around pipes, ducts or electrical outlets penetrating the 
ceiling.  Apply a continuous ribbon of acoustical sealant on vertical web of 
wall or edge moldings. 

 
3.1.5   Adhesive Application 
 
Wipe back of tile to remove accumulated dust.  Daub acoustical units on back 
side with four equal daubs of adhesive.  Apply daubs near corners of tiles.  
Ensure that contact area of each daub is at least 2 inch diameter in final 
position.  Press units into place, aligning joints and abutting units tight 
and uniform without differences in joint widths. 

 
3.2   CEILING ACCESS PANELS 
 
Locate ceiling access panels directly under the items which require access. 

 
3.3   CLEANING 
 
Following installation, clean dirty or discolored surfaces of acoustical 
units and leave them free from defects.  Remove units that are damaged or 
improperly installed and provide new units as directed. 

 
3.4   RECLAMATION PROCEDURES 
 
Neatly stack completely dry ceiling tile, designated for recycling by the 
Contracting Officer, on 4 by 4 foot pallets not higher than 4 foot.  Shrink 
wrap and symmetrically stack pallets on top of each other without falling 
over. 

 
     
-- End of Section -- 
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SECTION 09 65 00 

 
RESILIENT FLOORING 
08/10, CHG 3: 08/18 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM D4078 (2002; R 2015) Water Emulsion Floor Polish 

 
ASTM E648 (2019a) Standard Test Method for Critical 

Radiant Flux of Floor-Covering Systems Using 
a Radiant Heat Energy Source 

 
ASTM F710 (2021) Standard Practice for Preparing 

Concrete Floors to Receive Resilient Flooring 
 
ASTM F1482 (2021) Standard Practice for Installation and 

Preparation of Panel Type Underlayments to 
Receive Resilient Flooring 

 
ASTM F1861 (2021) Standard Specification for Resilient 

Wall Base 
 
ASTM F1869 (2022) Standard Test Method for Measuring 

Moisture Vapor Emission Rate of Concrete 
Subfloor Using Anhydrous Calcium Chloride 

 
ASTM F2170 (2019a) Standard Test Method for Determining 

Relative Humidity in Concrete Floor Slabs 
Using in situ Probes 

 
CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH) 

 
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the 

Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources using 
Environmental Chambers 

 
GREEN SEAL (GS) 

 
GS-36 (2013) Adhesives for Commercial Use 

 
SCIENTIFIC CERTIFICATION SYSTEMS (SCS) 

 
SCS SCS Global Services (SCS) Indoor Advantage 

 
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD) 
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SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications 
 

UNDERWRITERS LABORATORIES (UL) 
 
UL 2818 (2013) GREENGUARD Certification Program For 

Chemical Emissions For Building Materials, 
Finishes And Furnishings 

 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are for 
information only.  When used, a code following the "G" classification 
identifies the office that will review the submittal for the Government.  
Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
SD-02 Shop Drawings 

 
Resilient Flooring and Accessories; G 

 
SD-03 Product Data 

 
Resilient Flooring and Accessories; G 

 
Adhesives 
 

 
SD-04 Samples 

 
Resilient Flooring and Accessories; G 

 
SD-06 Test Reports 

 
Moisture, Alkalinity and Bond Tests; G 

 
SD-07 Certificates 

 
 

SD-08 Manufacturer's Instructions 
 

Surface Preparation; G 
 

Installation; G 
 

SD-10 Operation and Maintenance Data 
 

Resilient Flooring and Accessories; G 
 
1.3   CERTIFICATES 
 
1.3.1   Indoor Air Quality 
 
Submit required indoor air quality certifications and validations in one 
submittal package. 
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1.3.1.1   Floor Covering Materials 
 
Provide Luxury Vinyl Tile, and wall base products certified to meet indoor 
air quality requirements by FLOORSCORE, UL 2818 (Greenguard) Gold, SCS 
Global Services Indoor Advantage Gold or provide certification by other 
third-party programs.  Provide current product certification documentation 
from certification body. 

 
1.3.1.2   Adhesives, Caulking and Sealants  
 
Provide products certified to meet indoor air quality requirements by UL 
2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or provide 
certification or validation by other third-party programs that products meet 
the requirements of this Section.  Provide current product certification 
documentation from certification body.  When product does not have 
certification, provide validation that product meets the indoor air quality 
product requirements cited herein. 

 
1.4   DELIVERY, STORAGE, AND HANDLING 
 
Deliver materials to the building site in original unopened containers 
bearing the manufacturer's name, style name, pattern color name and number, 
production run, project identification, and handling instructions.  Store 
materials in a clean, dry, secure, and well-ventilated area with ambient air 
temperature maintained above 68 degrees F and below 85 degrees F, stacked 
according to manufacturer's recommendations.    Protect materials from the 
direct flow of heat from hot-air registers, radiators and other heating 
fixtures and appliances.  Observe ventilation and safety procedures 
specified in the MSDS.     

 
1.5   ENVIRONMENTAL REQUIREMENTS 
 
Maintain areas to receive resilient flooring at a temperature above 68 
degrees F and below 85 degrees F for 3 days before application, during 
application and 2 days after application, unless otherwise directed by the 
flooring manufacturer for the flooring being installed.  Maintain a minimum 
temperature of 55 degrees F thereafter.  Provide adequate ventilation to 
remove moisture from area and to comply with regulations limiting 
concentrations of hazardous vapors. 

 
1.6   SCHEDULING 
 
Schedule resilient flooring application after the completion of other work 
which would damage the finished surface of the flooring. 

 
1.7   WARRANTY 
 
Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a one year period. 

 
1.8   EXTRA MATERIALS 
 
Provide extra flooring material of each color and pattern at the rate of 5 
tiles for each 1000 tiles installed.  Provide extra wall base material 
composed of 20 linear feet of each type, color and pattern.  Package all 
extra materials in original properly marked containers bearing the 
manufacturer's name, brand name, pattern color name and number, production 
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run, and handling instructions.  Provide extra materials from the same lot 
as those installed.  Leave extra stock at the site in location assigned by 
Contracting Officer. 

 
PART 2   PRODUCTS 
 
2.1   VINYL COMPOSITION TILE PROVIDE VCT AS NOTED ON DRAWINGS. 
 
Provide certification of indoor air quality for Vinyl Composition Tile. 

 
2.2   WALL BASE 
 
Conform to ASTM F1861, and as noted on plans. 
 
2.4   ADHESIVES 
 
Provide adhesives for flooring, base and accessories as recommended by the 
manufacturer and comply with local indoor air quality standards.  Submit 
manufacturer's descriptive data, documentation stating physical 
characteristics, and mildew and germicidal characteristics. 

 
Provide non-aerosol adhesive products used on the interior of the building 
(defined as inside of the weatherproofing system) that meet either emissions 
requirements of CDPH SECTION 01350 (limit requirements for either office or 
classroom spaces regardless of space type) or VOC content requirements of 
SCAQMD Rule 1168.  Provide aerosol adhesives used on the interior of the 
building that meet either emissions requirements of CDPH SECTION 01350 (use 
the office or classroom requirements, regardless of space type) or VOC 
content requirements of GS-36. Provide certification or validation of indoor 
air quality for adhesives.  

 
2.5   SURFACE PREPARATION MATERIALS 
 

Provide surface preparation materials, such as panel type underlayment, 
lining felt, and floor crack fillers as recommended by the flooring 
manufacturer for the subfloor conditions.  Comply with ASTM F1482 for 
panel type underlayment products. 

 
2.6   POLISH/FINISH 
 
Provide polish finish as recommended by the manufacturer and conform to ASTM 
D4078 for polish. 

 
2.7   CAULKING AND SEALANTS 
 
Provide caulking and sealants in accordance with Section 07 92 00 JOINT 
SEALANTS. 

 
2.8   MANUFACTURER'S COLOR, PATTERN AND TEXTURE 
 
Provide color, pattern and texture for resilient flooring and accessories as 
indicated on the drawings.    Provide floor patterns as specified on the 
drawings.  Provide flooring in any one continuous area or replacement of 
damaged flooring in continuous area from same production run with same shade 
and pattern.  Submit scaled drawings indicating patterns (including location 
of patterns and colors) and dimensions.  Submit manufacturer's descriptive 
data and three samples of each indicated color and type of flooring, base, 
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mouldings, and accessories sized a minimum 2-1/2 by 4 inch.  Submit Data 
Package 1 in accordance with Section 01 78 23 OPERATION AND MAINTENANCE 
DATA. 

 
 
PART 3   EXECUTION 
 
3.1   EXAMINATION 
 
Examine and verify that site conditions are in agreement with the design 
package.  Report all conditions that will prevent a proper installation.  Do 
not take any corrective action without written permission from the 
Government.  Work will proceed only when conditions have been corrected and 
accepted by the installer.  Submit manufacturer's printed installation 
instructions for all flooring materials and accessories, including 
preparation of substrate, seaming techniques, and recommended adhesives. 

 
3.2   SURFACE PREPARATION 
 
Provide a smooth, true, level plane for surface preparation of the flooring, 
except where indicated as sloped.  Floor to be flat to within 3/16 inch in 
10 feet.  Prepare subfloor in accordance with flooring manufacturer's 
recommended instructions.  Prepare the surfaces of lightweight concrete 
slabs (as defined by the flooring manufacturer) as recommended by the 
flooring manufacturer.  Comply with ASTM F710 for concrete subfloor 
preparation.  Floor fills or toppings may be required as recommended by the 
flooring manufacturer.  Install underlayments, when required by the flooring 
manufacturer, in accordance with manufacturer's recommended printed 
installation instructions.  Comply with ASTM F1482 for panel type 
underlayments.  Before any work under this section is begun, correct all 
defects such as rough or scaling concrete, chalk and dust, cracks, low 
spots, high spots, and uneven surfaces.  Repair all damaged portions of 
concrete slabs as recommended by the flooring manufacturer.  Remove concrete 
curing and sealer compounds from the slabs, other than the type that does 
not adversely affect adhesion.  Remove paint, varnish, oils, release agents, 
sealers, waxes, and adhesives, as required by the flooring product in 
accordance with manufacturer's printed installation instructions. 

 
3.3   MOISTURE, ALKALINITY AND BOND TESTS 
 
Determine the suitability of the concrete subfloor for receiving the 
resilient flooring with regard to moisture content and pH level by moisture 
and alkalinity tests.  Conduct moisture testing in accordance with ASTM 
F1869 or ASTM F2170, unless otherwise recommended by the flooring 
manufacturer.  Conduct alkalinity testing as recommended by the flooring 
manufacturer.  Determine the compatibility of the resilient flooring 
adhesives to the concrete floors by a bond test in accordance with the 
flooring manufacturer's recommendations.  Submit copy of test reports for 
moisture and alkalinity content of concrete slab, and bond test stating date 
of test, person conducting the test, and the area tested. 

 
3.4   GENERAL INSTALLATION 
 
Do not install building construction materials that show visual evidence of 
biological growth. 
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3.5   PLACING LUXURY VINYL TILES 
 
Install luxury vinyl tile flooring using glue down  installation.  Install 
flooring and accessories  in accordance with manufacturer's printed 
installation instructions.  Prepare and apply adhesives in accordance with 
manufacturer's directions for installation method specified.  Keep tile 
lines and joints square, symmetrical, tight, and even.  Keep each floor in 
true, level plane, except where slope is indicated.  Vary edge width as 
necessary to maintain full-size tiles in the field, no edge tile to be less 
than one-half the field tile size, except where irregular shaped rooms make 
it impossible.  Cut flooring to fit around all permanent fixtures, built-in 
furniture and cabinets, pipes, and outlets.  Cut, fit, and scribe edge tile 
to walls and partitions after field flooring has been applied. 

 
3.6   PLACING MOULDING 
 
Provide moulding where flooring termination is higher than the adjacent 
finished flooring and at transitions between different flooring materials.  
When required, locate moulding under door centerline.  Moulding is not 
required at doorways where thresholds are provided.   

 
3.7   CLEANING 
 
Immediately upon completion of installation of flooring in a room or an 
area, dry and clean the flooring and adjacent surfaces to remove all surplus 
adhesive.  Clean flooring as recommended in accordance with manufacturer's 
printed maintenance instructions and within the recommended time frame.  As 
required by the manufacturer, apply the recommended number of coats and type 
of polish and finish in accordance with manufacturer's written instructions. 

 
3.8   PROTECTION 
 
From the time of installation until acceptance, protect flooring from damage 
as recommended by the flooring manufacturer.  Remove and replace flooring 
which becomes damaged, loose, broken, or curled and wall base which is not 
tight to wall or securely adhered. 

 
    
-- End of Section -- 
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SECTION 09 68 00 

 

CARPETING 

11/17, CHG 2: 08/20 

 

PART 1   GENERAL 

 

1.1   REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only. 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM D3278 (1996; R 2011) Flash Point of Liquids by 

Small Scale Closed-Cup Apparatus 

 

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH) 

 

CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the 

Testing and Evaluation of Volatile Organic 

Chemical Emissions from Indoor Sources using 

Environmental Chambers 

 

CARPET AND RUG INSTITUTE (CRI) 

 

CRI 104 (2015) Carpet Installation Standard for 

Commercial Carpet 

 

CRI 105 (2015) Carpet Installation Standard for 

Residential Carpet 

 

GREEN SEAL (GS) 

 

GS-36 (2013) Adhesives for Commercial Use 

 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD) 

 

SCAQMD Rule 1113 (2016) Architectural Coatings 

 

SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications 

 

1.2   SUBMITTALS 

 

Government approval is required for submittals with a "G" or "S" 

classification.  Submittals not having a "G" or "S" classification are for 

information only.  When used, a code following the "G" classification 

identifies the office that will review the submittal for the Government. 

Submit the following in accordance with Section 01 33 00 SUBMITTAL 

PROCEDURES: 

 

 

 

SD-03 Product Data 
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Carpet; G 

 

SD-04 Samples 

 

Carpet; G 

 

SD-06 Test Reports 

 

Moisture and Alkalinity Tests; G 

 

SD-08 Manufacturer's Instructions 

 

Surface Preparation 

 

SD-10 Operation and Maintenance Data 

 

Cleaning and Protection 

 

Maintenance Service 

 

SD-11 Closeout Submittals 

 

Warranty 

 

1.3   DELIVERY, STORAGE, AND HANDLING 

 

Deliver materials to the site in the manufacturer's original wrappings and 

packages clearly labeled with the manufacturer's name, brand name, size, dye 

lot number, and related information.  Remove materials from packaging and 

store them in a clean, dry, well ventilated area protected from damage, 

soiling, and moisture, and maintain at a temperature above 60 degrees F for 

2 days prior to installation.    Do not store carpet near materials that may 

off gas or emit harmful fumes, such as kerosene heaters, fresh paint, or 

adhesives. 

 

1.4   AMBIENT CONDITIONS 

 

Maintain areas in which carpeting is to be installed at a temperature above 

60 degrees F and below 90 degrees F for 2 days before installation, during 

installation, and for 2 days after installation.  Provide temporary 

ventilation during work of this section.  Maintain a minimum temperature of 

55 degrees F thereafter for the duration of the contract. 

 

1.5   WARRANTY 

 

Provide manufacturer's standard performance guarantees or warranties 

including minimum ten year wear warranty, two year material and workmanship 

and ten year tuft bind and delamination. 

 

PART 2   PRODUCTS 

 

2.1   CARPET 

 

Furnish first quality carpet that is free of visual blemishes, streaks, 

poorly dyed areas, fuzzing of pile yarn, spots or stains, and other physical 

and manufacturing defects.  Provide carpet materials and treatments as 

reasonably nonallergenic and free of other recognized health hazards.  
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Provide a static control construction on all grade carpets which gives 

adequate durability and performance.  Submit manufacturer's catalog data and 

printed documentation stating physical characteristics, durability, 

resistance to fading, and flame resistance characteristics for each type of 

carpet material and installation accessory.  Submit manufacturer's Product 

Data for 1) Carpet, 2) Moldings, and 3) Carpet Cushion.  Also, submit 

Samples of the following: 

 

a.  Carpet:  Two "Production Quality" samples 18 by 18 inches of each 

carpet proposed for use, showing quality, pattern, and color specified 

 

2.1.1   Indoor Air Quality Requirements 

 

Products must meet emissions requirements of CDPH SECTION 01350.  Provide 

certification or validation of indoor air quality for carpet. 

 

2.2   PERFORMANCE REQUIREMENTS 

 

2.2.1   Texture Appearance Retention Rating (TARR) 

 

Provide carpet as stated on drawings.  

 

2.3   ADHESIVES AND CONCRETE PRIMER 

 

Comply with applicable regulations regarding toxic and hazardous materials.  

Provide water resistant, mildew resistant, nonflammable, and nonstaining 

adhesives and concrete primers for carpet installation as required by the 

carpet manufacturer.  Provide release adhesive for modular tile carpet as 

recommended by the carpet manufacturer.  Provide adhesives flashpoint of 

minimum 140 degrees F in accordance with ASTM D3278.  Non-aerosol adhesive 

products used on the interior of the building (defined as inside of the 

weatherproofing system) must meet either emissions requirements of CDPH 

SECTION 01350 (limit requirements for either office or classroom spaces 

regardless of space type) or VOC content requirements of SCAQMD Rule 1168.  

Aerosol adhesive products used on the interior of the building (defined as 

inside of the weatherproofing system) must meet either emissions 

requirements of CDPH SECTION 01350 (limit requirements for either office or 

classroom spaces regardless of space type) or VOC content requirements of 

GS-36.  Provide validation of indoor air quality for aerosol adhesives.  

Provide validation of indoor air quality for non-aerosol adhesives.  

Concrete primer products used on the interior of the building (defined as 

inside of the weatherproofing system) must meet either emissions 

requirements of CDPH SECTION 01350 (limit requirements for either office or 

classroom spaces regardless of space type) or VOC content requirements of 

SCAQMD Rule 1113.  Provide validation of indoor air quality for concrete 

primer. 

 

2.4   COLOR, TEXTURE, AND PATTERN 

 

Provide color, texture, and pattern in accordance with the drawings. 

 

PART 3   EXECUTION 

 

3.1   SURFACE PREPARATION 

 

Do not install carpet on surfaces that are unsuitable and will prevent a 

proper installation.  Prepare subfloor in accordance with flooring 
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manufacturer's recommended instructions.  Repair holes, cracks, depressions, 

or rough areas using material recommended by the carpet or adhesive 

manufacturer.  Free floor of any foreign materials and sweep clean.  Before 

beginning work, test subfloor with glue and carpet to determine "open time" 

and bond.  Submit three copies of the manufacturer's printed Installation 

instructions for the carpet, including Surface Preparation, seaming 

techniques, and recommended adhesives and tapes. 

 

3.2   MOISTURE AND ALKALINITY TESTS 

 

Test concrete slab for moisture content and excessive alkalinity in 

accordance with CRI 104/CRI 105.  Submit three copies of reports of  

Moisture and Alkalinity Tests including content of concrete slab stating 

date of test, person conducting the test, and the area tested. 

 

3.3   PREPARATION OF CONCRETE SUBFLOOR 

 

Do not commence installation of the carpeting until concrete substrate is at 

least 90 days old.  Prepare the concrete surfaces in accordance with the 

carpet manufacturer's instructions.  Match carpet, when required, and 

adhesives to prevent off-gassing to a type of curing compounds, leveling 

agents, and concrete sealer. 

 

3.4   INSTALLATION 

 

Perform all work by manufacturer's approved installers.  Conduct 

installation in accordance with the manufacturer's printed instructions and 

CRI 104/CRI 105.  Protect edges of carpet meeting hard surface flooring with 

molding and install in accordance with the molding manufacturer's printed 

instructions.  Follow ventilation, personal protection, and other safety 

precautions recommended by the adhesive manufacturer.  Continue ventilation 

during installation and for at least 72 hours following installation.  Do 

not permit traffic or movement of furniture or equipment in carpeted area 

for 24 hours after installation.  Complete other work which would damage the 

carpet prior to installation of carpet.  Submit three copies of Installation 

Drawings for 1) Carpet, 2) Carpet Cushion, and 3) Moldings indicating areas 

receiving carpet, carpet types, patterns, direction of pile, location of 

seams, and locations of edge molding. 

 

Do not install building construction materials that show visual evidence of 

biological growth. 

 

3.4.1   Modular Tile Installation 

 

Install modular tiles with manufacturer approved adhesive tab system 

adhesive and snug joints.  Use installation method as directed on the 

drawings.  Comply with manufacturer installation instructions for required 

drying time of releasable adhesive so it sets up properly.  Provide 

accessibility to the subfloor where required.  Carpet tile on stairs and 

sloped surfaces must be installed with a more permanent installation method 

in accordance with the manufacturer's instructions and with manufacturer 

recommended adhesives for this application.   

 

3.5   CLEANING AND PROTECTION 
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Submit three copies of carpet manufacturer's maintenance instructions 

describing recommended type of cleaning equipment and material, spotting and 

cleaning methods, and cleaning cycles. 

 

3.5.1   Cleaning 

 

As specified in Section 01 78 00 CLOSEOUT SUBMITTALS.  After installation of 

the carpet, remove debris, scraps, and other foreign matter.  Remove soiled 

spots and adhesive from the face of the carpet with appropriate spot 

remover.  Cut off and remove protruding face yarn.  Vacuum carpet clean. 

 

3.5.2   Protection 

 

Protect the installed carpet from soiling and damage with heavy, reinforced, 

nonstaining kraft paper, plywood, or hardboard sheets.  Lap and secure edges 

of kraft paper protection to provide a continuous cover.  Restrict traffic 

for at least 48 hours.  Remove protective covering when directed by the 

Contracting Officer. 

 

3.6   REMNANTS 

 

Manage waste as specified in the Waste Management Plan.  Set aside and 

return non-retained scraps to manufacturer for recycling into new product  

 

3.7   MAINTENANCE 

 

3.7.1   Extra Materials 

 

Provide extra material from same dye lot consisting of and uncut carpet 

tiles for future maintenance.  Provide a minimum of three percent of total 

square yards of each carpet type, pattern, and color.  Furnish three percent 

extra of total adhesive tabs. 

 

     

-- End of Section -- 
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SECTION 09 90 00 

 
PAINTS AND COATINGS 

05/11 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH) 

 
ACGIH 0100 (2015; Suppl 2002-2016) Documentation of the 

Threshold Limit Values and Biological 
Exposure Indices 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM D235 (2002; R 2012) Mineral Spirits (Petroleum 

Spirits) (Hydrocarbon Dry Cleaning Solvent) 
 
ASTM D523 (2014; R 2018) Standard Test Method for 

Specular Gloss 
 
ASTM D4214 (2007; R 2015) Standard Test Method for 

Evaluating the Degree of Chalking of Exterior 
Paint Films 

 
MASTER PAINTERS INSTITUTE (MPI) 

 
MPI 50 (2012) Primer Sealer, Latex, Interior 

 
MPI 52 (2012) Latex, Interior, (MPI Gloss Level 3) 

 
SCIENTIFIC CERTIFICATION SYSTEMS (SCS) 

 
SCS SCS Global Services (SCS) Indoor Advantage 

 
SOCIETY FOR PROTECTIVE COATINGS (SSPC) 

 
SSPC 7/NACE No.4 (2007; E 2004) Brush-Off Blast Cleaning 

 
SSPC PA 1 (2016) Shop, Field, and Maintenance Coating 

of Metals 
 
SSPC PA Guide 3 (1982; E 1995) A Guide to Safety in Paint 

Application 
 
SSPC SP 1 (2015) Solvent Cleaning 

 
SSPC SP 2 (1982; E 2000; E 2004) Hand Tool Cleaning 

 
SSPC SP 3 (1982; E 2004) Power Tool Cleaning 
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SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning 

 
SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning 

 
SSPC SP 12/NACE No.5 (2002) Surface Preparation and Cleaning of 

Metals by Waterjetting Prior to Recoating 
 
SSPC VIS 1 (2002; E 2004) Guide and Reference 

Photographs for Steel Surfaces Prepared by 
Dry Abrasive Blast Cleaning 

 
SSPC VIS 3 (2004) Guide and Reference Photographs for 

Steel Surfaces Prepared by Hand and Power 
Tool Cleaning 

 
SSPC VIS 4/NACE VIS 7 (1998; E 2000; E 2004) Guide and Reference 

Photographs for Steel Surfaces Prepared by 
Waterjetting 

 
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 
29 CFR 1910.1000 Air Contaminants 

 
UNDERWRITERS LABORATORIES (UL) 

 
UL 2818 (2013) GREENGUARD Certification Program For 

Chemical Emissions For Building Materials, 
Finishes And Furnishings 

 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government.  Submittals with an "S" are 
for inclusion in the Sustainability eNotebook, in conformance with Section 
01 33 29 SUSTAINABILITY REPORTING.  Submit the following in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES: 

 
The current MPI, "Approved Product List" which lists paint by brand, label, 
product name and product code as of the date of contract award, will be used 
to determine compliance with the submittal requirements of this 
specification.  The Contractor may choose to use a subsequent MPI "Approved 
Product List", however, only one list may be used for the entire contract 
and each coating system is to be from a single manufacturer.  Provide all 
coats on a particular substrate from a single manufacturer.  No variation 
from the MPI Approved Products List is acceptable. 

 
Samples of specified materials may be taken and tested for compliance with 
specification requirements. 
 

SD-03 Product Data 
 

Coating; G 
 

Sealant 
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SD-04 Samples 

 
Color; G 
 

SD-10 Operation and Maintenance Data 
 

Coatings; G 
 
1.3   CERTIFICATES 
 
1.3.1   Indoor Air Quality 
 
Submit required indoor air quality certifications in one submittal package. 

 
1.3.1.1   Paints and Coatings 
 
Provide paint and coating products certified to meet indoor air quality 
requirements by UL 2818 (Greenguard) Gold, SCS Global Services Indoor 
Advantage Gold or provide certification by other third-party programs.  
Provide current product certification documentation from certification body. 

 
1.4   QUALITY ASSURANCE 
 
1.4.1   Field Samples and Tests 
 
The Contracting Officer may choose up to two coatings that have been 
delivered to the site to be tested at no cost to the Government.  Take 
samples of each chosen product as specified in the paragraph SAMPLING 
PROCEDURES.  Test each chosen product as specified in the paragraph TESTING 
PROCEDURE.  Remove products from the job site which do not conform, and 
replace with new products that conform to the referenced specification.  
Test replacement products that failed initial testing at no cost to the 
Government. 

 
   Test paint products as specified in the paragraph "Testing Procedure". 

 
1.4.1.1   Sampling Procedure 
 
The Contracting Officer, at their discretion will select paint at random 
from the products that have been delivered to the job site for sample 
testing.  The Contractor will provide one quart samples of the selected 
paint materials.  Take samples in the presence of the Contracting Officer, 
and label, and identify each sample.  Provide labels in accordance with the 
paragraph PACKAGING, LABELING, AND STORAGE of this specification. 

 
1.4.1.2   Testing Procedure 
 
Provide Batch Quality Conformance Testing for specified products, as defined 
by and performed by MPI.  As an alternative to Batch Quality Conformance 
Testing, the Contractor may provide Qualification Testing for specified 
products above to the appropriate MPI product specification, using the 
third-party laboratory approved under the paragraph "Qualification Testing" 
laboratory for coatings.  Include the backup data and summary of the test 
results within the qualification testing lab report.  Provide a summary 
listing of all the reference specification requirements and the result of 
each test.  Clearly indicate in the summary whether the tested paint meets 
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each test requirement.  Note that Qualification Testing may take 4 to 6 
weeks to perform, due to the extent of testing required. 

 
Submit name, address, telephone number, FAX number, and e-mail address of 
the independent third party laboratory selected to perform testing of 
coating samples for compliance with specification requirements.  Submit 
documentation that laboratory is regularly engaged in testing of paint 
samples for conformance with specifications, and that employees performing 
testing are qualified.  If MPI is chosen to perform the Batch Quality 
Conformance testing, the above submittal information is not required, only a 
letter is required from the Contractor stating that MPI will perform the 
testing. 

 
1.5   SAFETY AND HEALTH 
 
Apply coating materials using safety methods and equipment in accordance 
with the following: 

 
Comply with applicable Federal, State, and local laws and regulations, and 
with the ACCIDENT PREVENTION PLAN, including the Activity Hazard Analysis as 
specified in Section 01 35 26 GOVERNMENT SAFETY REQUIREMENTS and in Appendix 
A of EM 385-1-1.  Include in the Activity Hazard Analysis the potential 
impact of painting operations on painting personnel and on others involved 
in and adjacent to the work zone. 

 
1.5.1   Safety Methods Used During Coating Application 
 
Comply with the requirements of SSPC PA Guide 3. 

 
1.5.2   Toxic Materials 
 
To protect personnel from overexposure to toxic materials, conform to the 
most stringent guidance of: 

 
a.  The applicable manufacturer's Safety Data Sheets (SDS) or local 

regulation. 
 

b.  29 CFR 1910.1000. 
 

c.  ACGIH 0100, threshold limit values. 
 

1.6   ENVIRONMENTAL CONDITIONS 
 
Comply, at minimum, with manufacturer recommendations for space ventilation 
during and after installation. 

 
1.6.1   Coatings 
 
Do not apply coating when air or substrate conditions are: 

 
a.  Less than 5 degrees F above dew point; 

 
b.  Below 50 degrees F or over 95 degrees F, unless specifically pre-

approved by the Contracting Officer and the product manufacturer.  Do 
not, under any circumstances, violate the manufacturer's application 
recommendations. 

 



Shaw AFB B1518 Flight Kitchen                                   SHAWAFB1518FK 
 

                        Section 09 90 00  Page 5                             
 

1.7   COLOR SELECTION 
 
Provide colors of finish coats as indicated or specified.  Allow Contracting 
Officer or designer to select colors not indicated or specified.  
Manufacturers' names and color identification are used for the purpose of 
color identification only.  Named products are acceptable for use only if 
they conform to specified requirements.  Products of other manufacturers are 
acceptable if the colors match colors indicated and the product conforms to 
specified requirements. 

 
Tint each coat progressively darker to enable confirmation of the number of 
coats. 

 
Provide color, texture, and pattern of wall coating systems as indicated.  

 
Submit manufacturer's samples of paint colors.  Cross reference color 
samples to color scheme as indicated. Submit color stencil codes. 

 
1.8   LOCATION AND SURFACE TYPE TO BE PAINTED 
 
1.8.1   Painting Included 
 
Where a space or surface is indicated to be painted, include the following 
unless indicated otherwise. 

 
a.  Surfaces behind portable objects and surface mounted articles readily 

detachable by removal of fasteners, such as screws and bolts. 
 

b.  New factory finished surfaces that require identification or color 
coding and factory finished surfaces that are damaged during 
performance of the work. 

 
c.  Existing coated surfaces that are damaged during performance of the 

work. 
 
1.8.1.1   Interior Painting 
 
Includes new surfaces, existing uncoated surfaces, existing coated surfaces 
of the building and appurtenances as indicated and existing coated surfaces 
made bare by cleaning operations.  Where a space or surface is indicated to 
be painted, include the following items, unless indicated otherwise. 

 
a.  Exposed columns, girders, beams, joists, and metal deck; and 

 
b.  Other contiguous surfaces. 

 
1.8.2   Painting Excluded 
 
Do not paint the following unless indicated otherwise. 

 
a.  Surfaces concealed and made inaccessible by panelboards, fixed 

ductwork, machinery, and equipment fixed in place. 
 

b.  Surfaces in concealed spaces.  Concealed spaces are defined as enclosed 
spaces above suspended ceilings, furred spaces, attic spaces, crawl 
spaces, elevator shafts and chases. 
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c.  Steel to be embedded in concrete. 
 

d.  Copper, stainless steel, aluminum, brass, and lead except existing 
coated surfaces. 

 
e.  Hardware, fittings, and other factory finished items. 

 
f.  Coatings installed per construction documents. 

 
1.8.3   Definitions and Abbreviations 
 
1.8.3.1   Qualification Testing 
 
Qualification testing is the performance of all test requirements listed in 
the product specification.  This testing is accomplished by MPI to qualify 
each product for the MPI Approved Product List, and may also be accomplished 
by Contractor's third party testing lab if an alternative to Batch Quality 
Conformance Testing by MPI is desired. 

 
1.8.3.2   Batch Quality Conformance Testing 
 
Batch quality conformance testing determines that the product provided is 
the same as the product qualified to the appropriate product specification.  
This testing must be accomplished by an MPI testing lab. 

 
1.8.3.3   Coating 
 
A film or thin layer applied to a base material called a substrate.  A 
coating may be a metal, alloy, paint, or solid/liquid suspensions on various 
substrates (such as metals, plastics, wood, paper, leather, cloth).  They 
may be applied by electrolysis, vapor deposition, vacuum, or mechanical 
means such as brushing, spraying, calendaring, and roller coating.  A 
coating may be applied for aesthetic or protective purposes or both.  The 
term "coating" as used herein includes emulsions, enamels, stains, 
varnishes, sealers, epoxies, and other coatings, whether used as primer, 
intermediate, or finish coat.  The terms paint and coating are used 
interchangeably. 

 
1.8.3.4   DFT or dft 
 
Dry film thickness, the film thickness of the fully cured, dry paint or 
coating. 

 
1.8.3.5   DSD 
 
Degree of Surface Degradation, the MPI system of defining degree of surface 
degradation.  Five (5) levels are generically defined under the Assessment 
sections in the MPI Maintenance Repainting Manual. 

 
1.8.3.6   EPP 
 
Environmentally Preferred Products, a standard for determining environmental 
preferability in support of Executive Order 13101. 

 
1.8.3.7   EXT 
 
MPI short term designation for an exterior coating system. 
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1.8.3.8   INT 
 
MPI short term designation for an interior coating system. 

 
1.8.3.9   micron / microns 
 
The metric measurement for 0.001 mm or one/one-thousandth of a millimeter. 

 
1.8.3.10   mil / mils 
 
The English measurement for 0.001 in or one/one-thousandth of an inch, equal 
to 25.4 microns or 0.0254 mm. 

 
1.8.3.11   mm 
 
The metric measurement for millimeter, 0.001 meter or one/one-thousandth of 
a meter. 

 
1.8.3.12   MPI Gloss Levels 
 
MPI system of defining gloss.  Seven (7) gloss levels (G1 to G7) are 
generically defined under the Evaluation sections of the MPI Manuals.  
Traditionally, Flat refers to G1/G2, Eggshell refers to G3, Semigloss refers 
to G5, and Gloss refers to G6.  

 
Gloss levels are defined by MPI as follows: 

 
Gloss   Description      Units            Units 
Level                    at 60 degrees    at 85 degrees 
 
G1      Matte or Flat    0 to 5           10 max 
G2      Velvet           0 to 10          10 to 35 
G3      Eggshell         10 to 25         10 to 35 
G4      Satin            20 to 35         35 min 
G5      Semi-Gloss       35 to 70          
G6      Gloss            70 to 85 
G7      High Gloss  
 
Gloss is tested in accordance with ASTM D523.  Historically, the Government 
has used Flat (G1 / G2), Eggshell (G3), Semi-Gloss (G5), and Gloss (G6). 

 
1.8.3.13   MPI System Number 
 
The MPI coating system number in each Division found in either the MPI 
Architectural Painting Specification Manual or the Maintenance Repainting 
Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN).  
The Division number follows the CSI Master Format. 

 
1.8.3.14   Paint 
 
See Coating definition. 

 
1.8.3.15   REX 
 
MPI short term designation for an exterior coating system used in repainting 
projects or over existing coating systems. 
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1.8.3.16   RIN 
 
MPI short term designation for an interior coating system used in repainting 
projects or over existing coating systems. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
Conform to the coating specifications and standards referenced in PART 3.  
Submit product data sheets for specified coatings and solvents.  Provide 
preprinted cleaning and maintenance instructions for all coating systems. 

 
Submit Manufacturer's Instructions on Mixing: Detailed mixing instructions, 
minimum and maximum application temperature and humidity, potlife, and 
curing and drying times between coats. 
 

PART 3   EXECUTION 
 
3.1   PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED 
 
Prior to surface preparation and coating applications, remove, mask, or 
otherwise protect hardware, hardware accessories, machined surfaces, 
radiator covers, plates, lighting fixtures, public and private property, and 
other such items not to be coated that are in contact with surfaces to be 
coated.  Following completion of painting, reinstall removed items by 
workmen skilled in the trades.  Restore surfaces contaminated by coating 
materials, to original condition and repair damaged items. 

 
3.2   SURFACE PREPARATION 
 
Remove dirt, splinters, loose particles, grease, oil, disintegrated 
coatings, and other foreign matter and substances deleterious to coating 
performance as specified for each substrate before application of paint or 
surface treatments.  Remove oil and grease prior to mechanical cleaning.  
Schedule cleaning so that dust and other contaminants will not fall on wet, 
newly painted surfaces.  Spot-prime exposed ferrous metals such as nail 
heads on or in contact with surfaces to be painted with water-thinned 
paints, with a suitable corrosion-inhibitive primer capable of preventing 
flash rusting and compatible with the coating specified for the adjacent 
areas. 

 
3.2.1   Additional Requirements for Preparation of Surfaces With Existing 
Coatings 
 
Before application of coatings, perform the following on surfaces covered by 
soundly-adhered coatings, defined as those which cannot be removed with a 
putty knife: 

 
a.  Test existing finishes for lead before sanding, scraping, or removing.  

If lead is present, refer to paragraph Toxic Materials. 
 

b.  Wipe previously painted surfaces to receive solvent-based coatings, 
except stucco and similarly rough surfaces clean with a clean, dry 
cloth saturated with mineral spirits, ASTM D235.  Allow surface to dry.  
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Wipe immediately preceding the application of the first coat of any 
coating, unless specified otherwise. 

 
c.  Sand existing glossy surfaces to be painted to reduce gloss. Brush, and 

wipe clean with a damp cloth to remove dust. 
 

d.  The requirements specified are minimum.  Comply also with the 
application instructions of the paint manufacturer. 

 
e.  Thoroughly clean previously painted surfaces specified to be repainted 

or damaged during construction of all grease, dirt, dust or other 
foreign matter. 

 
f.  Remove blistering, cracking, flaking and peeling or otherwise 

deteriorated coatings. 
 

g.  Remove chalk so that when tested in accordance with ASTM D4214, the 
chalk resistance rating is no less than 8. 

 
h.  Roughen slick surfaces. Repair damaged areas such as, but not limited 

to, nail holes, cracks, chips, and spalls with suitable material to 
match adjacent undamaged areas. 

 
i.  Feather and sand smooth edges of chipped paint. 

 
j.  Clean rusty metal surfaces as per SSPC requirements.  Use solvent, 

mechanical, or chemical cleaning methods to provide surfaces suitable 
for painting. 

 
k.  Provide new, proposed coatings that are compatible with existing 

coatings. 
 
3.2.2   Existing Coated Surfaces with Minor Defects 
 
Sand, spackle, and treat minor defects to render them smooth.  Minor defects 
are defined as scratches, nicks, cracks, gouges, spalls, alligatoring, 
chalking, and irregularities due to partial peeling of previous coatings.  
Remove chalking by sanding so that when tested in accordance with ASTM 
D4214, the chalk rating is not less than 8. 

 
3.3   PREPARATION OF METAL SURFACES 
 
3.3.1   Existing and New Ferrous Surfaces 
 

a.  Ferrous Surfaces including Shop-coated Surfaces and Small Areas That 
Contain Rust, Mill Scale and Other Foreign Substances: detergent wash 
in accordance with SSPC SP 1 to remove oil and grease.  Where shop coat 
is missing or damaged, clean according to new coating recommendations.  

 
 
3.3.2   Final Ferrous Surface Condition: 
 
For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and SSPC 
SP 3.  Use as a visual reference, photographs in SSPC VIS 3 for the 
appearance of cleaned surfaces. 
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For abrasive blast cleaned surfaces, the requirements are stated in SSPC 
7/NACE No.4, SSPC SP 6/NACE No.3, and SSPC SP 10/NACE No. 2.  Use as a 
visual reference, photographs in SSPC VIS 1 for the appearance of cleaned 
surfaces. 

 
For waterjet cleaned surfaces, the requirements are stated in SSPC SP 
12/NACE No.5.  Use as a visual reference, photographs in SSPC VIS 4/NACE VIS 
7 for the appearance of cleaned surfaces. 

 
3.4   APPLICATION 
 
3.4.1   Coating Application 
 
Comply with applicable federal, state and local laws enacted to insure 
compliance with Federal Clean Air Standards.  Apply coating materials in 
accordance with SSPC PA 1.  SSPC PA 1 methods are applicable to all 
substrates, except as modified herein. 

 
At the time of application, paint must show no signs of deterioration.  
Maintain uniform suspension of pigments during application. 

 
Unless otherwise specified or recommended by the paint manufacturer, paint 
may be applied by brush, roller, or spray.  Use trigger operated spray 
nozzles for water hoses.  Use rollers for applying paints and enamels of a 
type designed for the coating to be applied and the surface to be coated.  
Wear protective clothing and respirators when applying oil-based paints or 
using spray equipment with any paints. 

 
Only apply paints, except water-thinned types to surfaces that are 
completely free of moisture as determined by sight or touch. 

 
Thoroughly work coating materials into joints, crevices, and open spaces.  
Pay special attention to ensure that all edges, corners, crevices, welds, 
and rivets receive a film thickness equal to that of adjacent painted 
surfaces. 

 
Apply each coat of paint so that dry film is of uniform thickness and free 
from runs, drops, ridges, waves, pinholes or other voids, laps, brush marks, 
and variations in color, texture, and finish.  Completely hide all 
blemishes. 

 
Touch up damaged coatings before applying subsequent coats. 

 
a.  Drying Time:  Allow time between coats, as recommended by the coating 

manufacturer, to permit thorough drying, but not to present topcoat 
adhesion problems.  Provide each coat in specified condition to receive 
next coat. 

 
b.  Primers, and Intermediate Coats:  Do not allow primers or intermediate 

coats to dry more than 30 days, or longer than recommended by 
manufacturer, before applying subsequent coats.  Follow manufacturer's 
recommendations for surface preparation if primers or intermediate 
coats are allowed to dry longer than recommended by manufacturers of 
subsequent coatings.  Cover each preceding coat or surface completely 
by ensuring visually perceptible difference in shades of successive 
coats. 
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c.  Finished Surfaces:  Provide finished surfaces free from runs, drops, 
ridges, waves, laps, brush marks, and variations in colors. 

 
3.4.2   Mixing and Thinning of Paints 
 
Reduce paints to proper consistency by adding fresh paint, except when 
thinning is mandatory to suit surface, temperature, weather conditions, 
application methods, or for the type of paint being used.  Obtain written 
permission from the Contracting Officer to use thinners.  Verify that the 
written permission includes quantities and types of thinners to use. 

 
When thinning is allowed, thin paints immediately prior to application with 
not more than 1 pint of suitable thinner per gallon.  The use of thinner 
does not relieve the Contractor from obtaining complete hiding, full film 
thickness, or required gloss.  Thinning cannot cause the paint to exceed 
limits on volatile organic compounds.  Do not mix paints of different 
manufacturers. 

 
3.5   INSPECTION AND ACCEPTANCE 
 
In addition to meeting previously specified requirements, demonstrate 
mobility of moving components, including swinging and sliding doors, 
cabinets, and windows with operable sash, for inspection by the Contracting 
Officer.  Perform this demonstration after appropriate curing and drying 
times of coatings have elapsed and prior to invoicing for final payment. 

 
3.6   WASTE MANAGEMENT 
 
As specified in the Waste Management Plan and as follows.  Do not use 
kerosene or any such organic solvents to clean up water based paints.  
Properly dispose of paints or solvents in designated containers. Close and 
seal partially used containers of paint to maintain quality as necessary for 
reuse.  Store in protected, well-ventilated, fire-safe area at moderate 
temperature.  Place materials defined as hazardous or toxic waste in 
designated containers. 

 
3.7   PAINT TABLES 
 
All DFT's are minimum values.  Acceptable products are listed in the MPI 
Green Approved Products List, available at 
http://www.specifygreen.com/APL/ProductIdxByMPInum.asp. 

 
3.7.1   Interior Paint Tables     
 
    DIVISION 9:  INTERIOR PLASTER, GYPSUM BOARD, TEXTURED SURFACES PAINT 
TABLE 
 
A.  New and Existing, previously painted Wallboard not otherwise specified: 
 
    New; MPI INT 9.2A-G3 (Eggshell) / Existing; RIN 9.2A-G3 (Eggshell) 
    Primer:             Intermediate:       Topcoat: 
    MPI 50              MPI 52              MPI 52 
    System DFT:   4 mils 
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-- End of Section -- 
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SECTION 10 28 13 
 

TOILET ACCESSORIES 
08/17 

 
PART 1   GENERAL 
 
1.1   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Finishes; G 

 
Accessory Items; G 
 

SD-10 Operation and Maintenance Data 
 

 
1.2   CERTIFICATIONS 
 
1.3   DELIVERY, STORAGE, AND HANDLING 
 
Wrap toilet accessories for shipment and storage, then deliver to the 
jobsite in manufacturer's original packaging, and store in a clean, dry area 
protected from construction damage and vandalism. 

 
1.4   WARRANTY 
 
Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a 1 year period. 

 
PART 2   PRODUCTS 
 
2.1   MANUFACTURED UNITS 
 
Provide toilet accessories where indicated in accordance with paragraph 
SCHEDULE.  Porcelain type, tile-wall accessories are specified in Section 09 
30 10 CEMENT TILING, QUARRY TILING, AND PAVER TILING.  Provide each 
accessory item complete with the necessary mounting plates of sturdy 
construction with corrosion resistant surface. 

 
Provide stainless steel products listed herein manufactured from materials 
containing a minimum of 50 percent recycled content.  Provide data 
identifying percentage of recycled content for stainless steel toilet 
accessories. 

 
2.1.1   Anchors and Fasteners 
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Provide anchors and fasteners capable of developing a restraining force 
commensurate with the strength of the accessory to be mounted and suited for 
use with the supporting construction.  Provide tamperproof design exposed 
fasteners with finish to match the accessory. 

 
2.1.2   Finishes 
 
Except where noted otherwise, provide the following finishes on metal: 

 
Metal Finish 

Stainless steel No. 4 satin finish 

Carbon steel, copper alloy, and brass Chromium plated, bright 

 
 
2.2   ACCESSORY ITEMS 
 
Conform to the requirements for accessory items specified below.  Submit 
fasteners proposed for use for each type of wall construction, mounting, 
operation, and cleaning instructions and one sample of each other accessory 
proposed for use.  Incorporate approved samples into the finished work, 
provided they are identified and their locations noted.  Submit certificate 
for each type of accessory specified, attesting that the items meet the 
specified requirements.  See accessory schedules on construction documents. 

 
2.2.1   Grab Bar (GB) 
 
Provide an 18 gauge, 1-1/4 inch grab bar OD Type 304 stainless steel.  
Provide form and length for grab bar as indicated.  Provide concealed 
mounting flange.  Provide grab with satin finish.  Furnish installed bars 
capable of withstanding a 500 pound vertical load without coming loose from 
the fastenings and without obvious permanent deformation.  Allow 1-1/2 inch 
space between wall and grab bar. Manufacturer to be Bobrick, or approved 
equal. 

 
PART 3   EXECUTION 
 
3.1   INSTALLATION 
 
Do not install items that show visual evidence of biological growth.  
Provide the same finish for the surfaces of fastening devices exposed after 
installation as the attached accessory.  Provide oval exposed screw heads.  
Install accessories at the location and height indicated.  Protect exposed 
surfaces of accessories with strippable plastic or by other means until the 
installation is accepted.  After acceptance of accessories, remove and 
dispose of strippable plastic protection.  Coordinate accessory 
manufacturer's mounting details with other trades as their work progresses.  
After installation, thoroughly clean exposed surfaces and restore damaged 
work to its original condition or replace with new work. 

 
3.1.1   Recessed Accessories 
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Fasten accessories with wood screws to studs, blocking or rough frame in 
wood construction.  Set anchors in mortar in masonry construction.  Fasten 
to metal studs or framing with sheet metal screws in metal construction. 

 
3.1.2   Surface Mounted Accessories 
 
Mount on concealed backplates, unless specified otherwise.  Conceal 
fasteners on accessories without backplates.  Install accessories with sheet 
metal screws or wood screws in lead-lined braided jute, PTFE or neoprene 
sleeves, or lead expansion shields, or with toggle bolts or other approved 
fasteners as required by the construction.  Install backplates in the same 
manner, or provide with lugs or anchors set in mortar, as required by the 
construction.  Fasten accessories mounted on gypsum board and plaster walls 
without solid backing into the metal or wood studs or to solid wood blocking 
secured between wood studs, or to metal backplates secured to metal studs. 

 
3.2   CLEANING 
 
Clean material in accordance with manufacturer's recommendations.  Do not 
use alkaline or abrasive agents.  Take precautions to avoid scratching or 
marring exposed surfaces. 

 
      
-- End of Section -- 
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SECTION 21 13 13

 WET PIPE SPRINKLER SYSTEMS, FIRE PROTECTION

08/20

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B16.1 (2020) Gray Iron Pipe Flanges and Flanged 

Fittings Classes 25, 125, and 250

ASME B16.3 (2016) Malleable Iron Threaded Fittings, 

Classes 150 and 300

ASME B16.4 (2016) Standard for Gray Iron Threaded 

Fittings; Classes 125 and 250

ASME B16.21 (2016) Nonmetallic Flat Gaskets for Pipe 

Flanges

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C104/A21.4 (2016) Cement-Mortar Lining for 

Ductile-Iron Pipe and Fittings for Water

AWWA C110/A21.10 (2012) Ductile-Iron and Gray-Iron Fittings 

for Water

AWWA C111/A21.11 (2017) Rubber-Gasket Joints for 

Ductile-Iron Pressure Pipe and Fittings

ASTM INTERNATIONAL (ASTM)

ASTM A47/A47M (1999; R 2018; E 2018) Standard 

Specification for Ferritic Malleable Iron 

Castings

ASTM A53/A53M (2020) Standard Specification for Pipe, 

Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless

ASTM A135/A135M (2021) Standard Specification for 

Electric-Resistance-Welded Steel Pipe

ASTM A153/A153M (2016a) Standard Specification for Zinc 

Coating (Hot-Dip) on Iron and Steel 

Hardware

ASTM A183 (2014; R 2020) Standard Specification for 

Carbon Steel Track Bolts and Nuts
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ASTM A536 (1984; R 2019; E 2019) Standard 

Specification for Ductile Iron Castings

FM GLOBAL (FM)

FM 1637 (2010) Flexible Sprinkler Hose with 

Threaded End Fittings

FM APP GUIDE (updated on-line) Approval Guide 

http://www.approvalguide.com/

INTELLIGENCE COMMUNITY STANDARD (ICS)

ICS 705-1 (2010) Physical and Technical Security 

Standard for Sensitive Compartmented 

Information Facilities

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 

INDUSTRY (MSS)

MSS SP-71 (2018) Gray Iron Swing Check Valves, 

Flanged and Threaded Ends

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 13 (2022) Standard for the Installation of 

Sprinkler Systems

NFPA 13R (2022) Standard for the Installation of 

Sprinkler Systems in Low-Rise Residential 

Occupancies

NFPA 24 (2022) Standard for the Installation of 

Private Fire Service Mains and Their 

Appurtenances

NFPA 101 (2021) Life Safety Code

NFPA 291 (2022) Recommended Practice for Fire Flow 

Testing and Marking of Hydrants

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES 

(NICET)

NICET 1014-7 (2012) Program Detail Manual for 

Certification in the Field of Fire 

Protection Engineering Technology (Field 

Code 003) Subfield of Automatic Sprinkler 

System Layout

UNDERWRITERS LABORATORIES (UL)

UL 199 (2020) UL Standard for Safety Automatic 

Sprinklers for Fire-Protection Service

UL 262 (2004; Reprint Oct 2011) Gate Valves for 

Fire-Protection Service
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UL 312 (2010; Reprint Mar 2018) UL Standard for 

Safety Check Valves for Fire-Protection 

Service

UL 405 (2013; Bul. 2020) UL Standard for Safety 

Fire Department Connection Devices

UL 668 (2004; Reprint Oct 2021) UL Standard for 

Safety Hose Valves for Fire-Protection 

Service

UL 2443 (2015; Reprint May 2020) UL Standard for 

Safety Flexible Sprinkler Hose with 

Fitings for Fire Protection Service

UL Fire Prot Dir (2012) Fire Protection Equipment Directory

1.2   SYSTEM DESCRIPTION

Provide wet pipe sprinkler system(s) in areas indicated on the drawings .  

Except as modified herein, the system must meet the requirements of NFPA 13.  

Pipe sizes which are not indicated on the Contract drawings must be 

determined by hydraulic calculations.

1.2.1   Hydraulic Design

1.2.1.1   Basis for Calculations

A waterflow test was performed on  at  and resulted in a static pressure of 

 with a residual pressure of  while flowing .  Perform a fire hydrant flow 

test prior to shop drawing submittal in accordance with NFPA 291.  Results 

must include hydrant elevations relative to the building and hydrant 

number/identifiers for the tested hydrants, including which were flowed, 

which had a gauge.  This information must be presented in a tabular form if 

multiple hydrants were flowed.  The results must be included with the 

hydraulic calculations.  Hydraulic calculations must be based on flow test 

noted in this paragraph, unless  approved by Contracting Officer.  

Hydraulic calculations must be based upon the Hazen-Williams formula with a 

"C" value noted in NFPA 13 for piping, . The minimum residual pressure in a 

service lateral (lead-in) at the design flow rate must be 20 psi at the 

inlet to the backflow preventer.

1.2.1.2   Hydraulic Calculations

a.  Water supply curves and system requirements must be plotted on 

semi-logarithmic graph (N^1.85) paper so as to present a summary of the 

complete hydraulic calculation.

b.  Provide a summary sheet listing sprinklers in the design area and their 

respective hydraulic reference points, elevations, minimum discharge 

pressures and minimum flows.  Elevations of hydraulic reference points 

(nodes) must be indicated.

c.  Documentation must identify each pipe individually and the nodes 

connected thereto.  Indicate the diameter, length, flow, velocity, 

friction loss, number and type fittings, total friction loss in the 

pipe, equivalent pipe length and Hazen-Williams coefficient for each 

pipe.
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d.  Where the sprinkler system is supplied by interconnected risers, the 

sprinkler system must be hydraulically calculated using the 

hydraulically most demanding single riser.  The calculations must not 

assume the simultaneous use of more than one riser.

e.  All calculations must include the backflow preventer manufacturer's 

stated friction loss at the design flow or 8 psi for double check 

backflow preventer, whichever is greater.

f.  All calculations must be performed back to the actual location of the 

flow test, taking into account the direction of flow in the service 

main at the test location.

g.  For gridded systems, calculations must show peaking of demand area 

friction loss to verify that the hydraulically most demanding area is 

being used.  A flow diagram indicating the quantity and direction of 

flows must be included.

1.2.1.3   Design Criteria

Hydraulically design the system to discharge a minimum density as per NFPA 

13.  Hydraulic calculations must be in accordance with the Area/Density 

Method of NFPA 13.  Add an allowance for exterior hose streams of 100/250 

gpm to the sprinkler system demand at the fire hydrant shown on the 

drawings closest to the point where the water service enters the building .

1.2.2   Sprinkler Coverage

Sprinklers must be uniformly spaced on branch lines.  Provide coverage 

throughout 100 percent of the area noted on the Contract drawings.  This 

includes, but is not limited to, telephone rooms, electrical equipment 

rooms (regardless of the fire resistance rating of the enclosure), boiler 

rooms, switchgear rooms, transformer rooms, attached electrical vaults and 

other electrical and mechanical spaces.  Coverage per sprinkler must be in 

accordance with NFPA 13.  Provide sprinklers below all obstructions in 

accordance with NFPA 13.  Exceptions are as follows:

a.  Sprinklers may be omitted from small rooms which are exempted for 

specific occupancies in accordance with NFPA 101.

b.  Facilities that are designed in accordance with NFPA 13R.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" or "S" 

classification.  Submittals not having a "G" or "S" classification are for 

information only.  When used, a code following the "G" classification 

identifies the office that will review the submittal for the Government.  

Partial submittals and submittals not fully complying with NFPA 13 and this 

specification section must be returned disapproved without review.  SD-02, 

SD-03 and SD-05 must be submitted simultaneously.

Shop drawings (SD-02), product data (SD-03) and calculations (SD-05) must 

be prepared by the designer and combined and submitted as one complete 

package.  The QFPE must review the SD-02/SD-03/SD-05 submittal package for 

completeness and compliance with the Contract provisions prior to 

submission to the Government.  The QFPE must provide a Letter of 

Confirmation that they have reviewed the submittal package for compliance 

with the contract provisions.  This letter must include their professional 
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engineer stamp and signature.  Partial submittals and submittals not 

reviewed by the QFPE must be returned disapproved without review.

Submit the following in accordance with Section 01 33 00 SUBMITTAL 

PROCEDURES:

SD-01 Preconstruction Submittals

Qualified Fire Protection Engineer (QFPE); G

Sprinkler System Designer; G

Sprinkler System Installer; G

SD-02 Shop Drawings

Shop Drawing; G

SD-03 Product Data

Pipe; G

Fittings; G

Valves, including gate, check, butterfly, and globe; G

Alarm Valves; G

Relief Valves; G

Sprinklers ; G

Pipe Hangers and Supports ; G

Sprinkler Alarm Switch; G

Valve Supervisory (Tamper) Switch; G

Fire Department Connection; G

Backflow Prevention Assembly; G

Air Vent; G

Hose Valve; G

Nameplates; G

SD-05 Design Data

Hydraulic Calculations; G

SD-06 Test Reports

Test Procedures; G

SD-07 Certificates

Verification of Compliant Installation; G
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Request for Government Final Test; G

SD-10 Operation and Maintenance Data

Operating and Maintenance (O&M) Instructions; G

Spare Parts Data; G

SD-11 Closeout Submittals

As-built drawings

1.4   QUALITY ASSURANCE

1.4.1   Preconstruction Submittals

Within 36 days of contract award but no less than 14 days prior to 

commencing work on site, the prime Contractor must submit the following for 

review and approval.  SD-02, SD-03 and SD-05 submittals received prior to 

the review and approval of the qualifications will be returned Disapproved 

Without Review.

1.4.1.1   Shop Drawing

3 copies of the shop drawings, no later than 28 days prior to the start of 

system installation.  Working drawings conforming to the requirements 

prescribed in NFPA 13 and must be no smaller than the Contract Drawings.  

Each set of drawings must include the following:

a.  A descriptive index with drawings listed in sequence by number.  A 

legend sheet identifying device symbols, nomenclature, and conventions 

used in the package.

b.  Floor plans drawn to a scale not less than 1/8-inch equals 1-foot 

clearly showing locations of devices, equipment, risers, and other 

details required to clearly describe the proposed arrangement.

c.  Actual center-to-center dimensions between sprinklers on branch lines 

and between branch lines; from end sprinklers to adjacent walls; from 

walls to branch lines; from sprinkler feed mains, cross mains and 

branch lines to finished floor and roof or ceiling.  A detail must show 

the dimension from the sprinkler and sprinkler deflector to the ceiling 

in finished areas.

d.  Longitudinal and transverse building sections showing typical branch 

line and cross main pipe routing, elevation of each typical sprinkler 

above finished floor and elevation of "cloud" or false ceilings in 

relation to the building ceilings.

e.  Plan and elevation views which establish that the equipment will fit 

the allotted spaces with clearance for installation and maintenance.

f.  Riser layout drawings drawn to a scale of not less than 1/2-inch equals 

1-foot to show details of each system component, clearances between 

each other and from other equipment and construction in the room.

g.  Details of each type of riser assembly, pipe hanger, and restraint of 

underground water main at point-of-entry into the building, and 
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electrical devices and interconnecting wiring.  The dimension from the 

edge of vertical piping to the nearest adjacent wall(s) must be 

indicated on the drawings when vertical piping is located in stairs or 

other portions of the means of egress.

h.  Details of each type of pipe hanger and related components.

1.4.1.2   Product Data

3 copies of annotated catalog data to show the specific model, type, and 

size of each item.  Catalog cuts must also indicate the NRTL listing.  The 

data must be highlighted to show model, size, options, and other pertinent 

information, that are intended for consideration.  Data must be adequate to 

demonstrate compliance with all contract requirements.  Product data for 

all equipment must be combined into a single submittal.

1.4.1.3   Hydraulic Calculations

Calculations must be as outlined in NFPA 13 except that calculations must 

be performed by computer using software intended specifically for fire 

protection system design using the design data shown on the drawings.  

Calculations must include isometric diagram indicating hydraulic nodes and 

pipe segments.

1.4.1.4   Operating and Maintenance (O&M) Instructions

Submit in accordance with Section 01 78 23 OPERATION AND MAINTENANCE DATA 

as supplemented and modified by this specification section.

Provide six manuals and one pdf version on electronic media.  The manuals 

must include the manufacturer's name, model number, parts list, list of 

parts and tools that should be kept in stock by the owner for routine 

maintenance, troubleshooting guide, and recommended service organization 

(including address and telephone number) for each item of equipment.  Each 

service organization submitted must be capable of providing 4-hour on-site 

response to a service call on an emergency basis.

Submit spare parts data for each different item of material and equipment 

specified.  The data must include a complete list of parts and supplies, 

and a list of parts recommended by the manufacturer to be replaced after 

1-year and 3 years of service.  Include a list of special tools and test 

equipment required for maintenance and testing of the products supplied.

1.4.2   Qualifications

1.4.2.1   Sprinkler System Designer

The sprinkler system designer must be certified as a Level IIIIV Technician 

by National Institute for Certification in Engineering Technologies (NICET) 

in the Water-Based Systems Layout subfield of Fire Protection Engineering 

Technology in accordance with NICET 1014-7.

1.4.2.2   Sprinkler System Installer

The sprinkler system installer must be regularly engaged in the 

installation of the type and complexity of system specified in the contract 

documents, and must have served in a similar capacity for at least three 

systems that have performed in the manner intended for a period of not less 

than 6 months.
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1.4.3   Regulatory Requirements

Equipment and material must be listed or approved.  Listed or approved, as 

used in this Section, means listed, labeled or approved by a Nationally 

Recognized Testing Laboratory (NRTL) such as UL Fire Prot Dir or 

FM APP GUIDE.  The omission of these terms under the description of an item 

or equipment described must not be construed as waiving this requirement.  

All listings or approvals by testing laboratories must be from an existing 

ANSI or UL published standard.  The recommended practices stated in the 

manufacturer's literature or documentation are mandatory requirements.

1.5   DELIVERY, STORAGE, AND HANDLING

Protect all equipment delivered and placed in storage from the weather, 

excessive humidity and temperature variations, dirt and dust, or other 

contaminants.  All pipes must be either capped or plugged until installed.

1.6   EXTRA MATERIALS

Spare sprinklers and wrench(es) must be provided as spare parts in 

accordance with NFPA 13.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

2.1.1   Standard Products

Provide materials, equipment, and devices listed for fire protection 

service when so required by NFPA 13 or this specification.  Select material 

from one manufacturer, where possible, and not a combination of 

manufacturers, for a classification of material.  Material and equipment 

must be standard products of a manufacturer regularly engaged in the 

manufacture of the products for at least 2 years prior to bid.

2.1.2   Nameplates

Major components of equipment must have the manufacturer's name, address, 

type or style, model or serial number, catalog number, date of 

installation, installing Contractor's name and address, and the contract 

number provided on a new name plate permanently affixed to the item or 

equipment.  Nameplates must be etched metal or plastic, permanently 

attached by screws to control units, panels or adjacent walls.

2.1.3   Identification and Marking

Pipe and fitting markings must include name or identifying symbol of 

manufacturer and nominal size.  Pipe must be marked with ASTM designation.  

Valves and equipment markings must have name or identifying symbol of 

manufacturer, specific model number, nominal size, name of device, arrow 

indicating direction of flow, and position of installation (horizontal or 

vertical), except if valve can be installed in either position.  Markings 

must be included on the body casting or on an etched or stamped metal 

nameplate permanently on the valve or cover plate.

2.1.4   Pressure Ratings

Valves, fittings, couplings, alarm switches, and similar devices must be 
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rated for the maximum working pressures that can be experienced in the 

system, but in no case less than 175 psi.

2.2   UNDERGROUND PIPING COMPONENTS

2.2.1   Pipe

Pipe must comply with NFPA 24.  Minimum pipe size is 4 inches.  Piping more 

than 5 feet outside the building walls must comply with Section 33 11 00 

WATER UTILITY DISTRIBUTION PIPING.  A continuous section of welded 

stainless steel fire water service piping from a point outside the building 

perimeter to a flanged fitting at least 1-foot above the finished floor 

within the building is acceptable.

2.2.2   Fittings and Gaskets

Fittings must be ductile-iron conforming to AWWA C110/A21.10 with cement 

mortar lining conforming to AWWA C104/A21.4.  Gaskets must be suitable in 

design and size for the pipe with which such gaskets are to be used.  

Gaskets for ductile-iron pipe joints must conform to AWWA C111/A21.11.

2.2.3   Gate Valve

Installation must comply with NFPA 24.  Gate valves for use with indicator 

post must conform to UL 262.

2.2.4   Buried Utility Warning and Identification Tape

Provide detectable aluminum foil plastic backed tape or detectable magnetic 

plastic tape manufactured specifically for warning and identification of 

buried piping.  Tape must be detectable by an electronic detection 

instrument.  Provide tape, 3 inches minimum width, color coded for the 

utility involved with warning and identification imprinted in bold block 

letters continuously and repeatedly over the entire tape length.  Warning 

and identification must read "CAUTION BURIED WATER PIPING BELOW" or similar 

wording.  Use permanent code and letter coloring unaffected by moisture and 

other substances contained in trench backfill material.

2.3   ABOVEGROUND PIPING COMPONENTS

2.3.1   Steel Piping Components

2.3.1.1   Steel Pipe

Except as modified herein, steel pipe must be black as permitted by NFPA 13 

and conform to the applicable provisions of ASTM A53/A53M, ASTM A135/A135M 

or ASTM A153/A153M.

Steel pipe must be minimum Schedule 40 for sizes 2 inches and less; and 

minimum Schedule 10 for sizes larger than 2 inches. Steel piping with wall 

thickness less than Schedule 40 must not be threaded.  Grooved pipe must be 

cut-grooved.

2.3.1.2   Fittings

Fittings must be welded, threaded, or grooved-end type.  Threaded fittings 

must be cast-iron conforming to ASME B16.4, malleable-iron conforming to 

ASME B16.3 or ductile-iron conforming to ASTM A536.  Plain-end fittings 

with mechanical couplings, fittings that use steel gripping devices to bite 
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into the pipe, steel press fittings and field welded fittings are not 

permitted.  Fittings, mechanical couplings, and rubber gaskets must be 

supplied by the same manufacturer.  Threaded fittings must use Teflon tape 

or manufacturer's approved joint compound.  Saddle tees using rubber 

gasketed fittings are permitted only when connecting to existing piping for 

additions or modifications.  Saddle tees must use a connection method that 

completely wraps around the pipe.  Reducing couplings are not permitted 

except as allowed by NFPA 13.

2.3.1.3   Grooved Mechanical Joints and Fittings

Joints and fittings must be designed for not less than 175 psi service and 

the product of the same manufacturer.  Field welded fittings must not be 

used.  Fitting and coupling housing must be malleable-iron conforming to 

ASTM A47/A47M, Grade 32510; ductile-iron conforming to ASTM A536, Grade 

65-45-12.  Rubber gasketed grooved-end pipe and fittings with mechanical 

couplings are permitted in pipe sizes 2 inches and larger.  Gasket must be 

the flush type that fills the entire cavity between the fitting and the 

pipe.  Nuts and bolts must be heat-treated steel conforming to ASTM A183 

and must be cadmium-plated or zinc-electroplated.

2.3.1.4   Flanges

Flanges must conform to NFPA 13 and ASME B16.1.  Gaskets must be 

non-asbestos compressed material in accordance with ASME B16.21, 1/16-inch 

thick, and full face or self-centering flat ring type.

2.3.2   Flexible Sprinkler Hose

 Flexible sprinkler hose must comply with UL 2443 and FM 1637.

2.3.3   Pipe Hangers and Supports

Provide galvanized pipe hangersand supports in accordance with NFPA 13..

2.3.4   Valves

Provide valves of types approved for fire service.  Valves must open by 

counterclockwise rotation.

2.3.4.1   Control Valve

Manually operated sprinkler control/gate valve must be outside stem and 

yoke (OS&Y) type or butterfly type and must be listed.

2.3.4.2   Check Valves

Check valves must comply with UL 312.  Check valves 4 inches and larger 

must be of the swing type, have a clear waterway and meet the requirements 

of MSS SP-71, for Type 3 or 4.  Inspection plate must be provided on valves 

larger than 6 inches.

2.3.4.3   Hose Valve

Valve must comply with UL 668.

2.3.5   Riser Check Valves

Riser check valves shall be existing to remain.  Inspect for damage and 
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proper operation.

2.4   ALARM INITIATING AND SUPERVISORY DEVICES

2.4.1   Sprinkler Alarm Switch

Vane or pressure-type flow switch(es).  Connection of switch must be by the 

fire alarm installer.  Vane type alarm actuating devices must have 

mechanical diaphragm controlled retard device adjustable from 10 to 60 

seconds and must instantly recycle.  

2.4.2   Valve Supervisory (Tamper) Switch

Switch must be integral to the control valve or suitable for mounting to 

the type of control valve to be supervised open.  The switch must be tamper 

resistant and contain SPDT (Form C) contacts arranged to transfer upon 

removal of the housing cover or closure of the valve of more than two 

rotations of the valve stem.

2.5   FIRE DEPARTMENT CONNECTION

Fire department connection must be existing to remain. type with cast-brass 

body, matching  escutcheon lettered "Auto Spkr" with a existing finish.    

Female inlets must have existing diameter existing.  Comply with UL 405.

2.6   SPRINKLERS

Sprinklers must comply with UL 199 and NFPA 13.  Sprinklers with internal 

O-rings are not acceptable.  Sprinklers in high heat areas including attic 

spaces or in close proximity to unit heaters must have temperature 

classification in accordance with NFPA 13.  Extended coverage sprinklers 

are permitted for loading docks, residential occupancies and high-piled 

storage applications only.  

2.6.1   Pendent Sprinkler

Pendent sprinkler must be recessed quick-response type with nominal 

K-factor of 5.68.0.  Pendent sprinklers must have a polished chrome

stainless steelwhite polyester finish.  Assembly must include an integral 

escutcheon.

2.6.2   Upright Sprinkler

Upright sprinkler must be brasschrome-platedstainless steelwhite polyester 

quick-response type and have a nominal K-factor of 5.68.0.

2.7   ACCESSORIES

2.7.1   Sprinkler Cabinet

Provide spare sprinklers in accordance with NFPA 13 and must be placed in a 

suitable metal or plastic cabinet of sufficient size to accommodate all the 

spare sprinklers and wrenches in designated locations.  Spare sprinklers 

must be representative of, and in proportion to, the number of each type 

and temperature rating of the sprinklers installed as required by NFPA 13.  

At least one wrench of each type required must be provided.
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2.7.2   Pendent Sprinkler Escutcheon

Escutcheon must be one-piece metallic type with a depth of less than 

3/4-inch and suitable for installation on pendent sprinklers.  The 

escutcheon must have a factory finish that matches the pendent sprinkler.

2.7.3   Pipe Escutcheon

Provide split hinge metal plates for piping entering walls, floors, and 

ceilings in exposed spaces.  Provide polished stainless steel plates or 

chromium-plated finish on copper alloy plates in finished spaces.  Provide 

paint finish on metal plates in unfinished spaces.

2.7.4   Sprinkler Guard

Listed guard must be a steel wire cage designed to encase the sprinkler and 

protect it from mechanical damage.  Guards must be provided on sprinklers 

located as indicated.

2.7.5   Relief Valve

Relief valves must be listed and installed at the riser in accordance with 

NFPA 13.

2.7.6   Air Vent

Air vents must be of the automatic type and piped to drain to the building 

exterior.

2.7.7   Identification Sign

Valve identification sign must be minimum 6 inches wide by 2 inches high 

with enamel baked finish on minimum 18 gage steel or 0.024-inch aluminum 

with red letters on a white background or white letters on red background.  

Wording of sign must include, but not be limited to "main drain", 

"auxiliary drain", "inspector's test", "alarm test", "alarm line", and 

similar wording as required to identify operational components.  Where 

there is more than one sprinkler system, signage must include specific 

details as to the respective system.

PART 3   EXECUTION

3.1   VERIFYING ACTUAL FIELD CONDITIONS

Before commencing work, examine all adjoining work on which the 

contractor's work that is dependent for perfect workmanship according to 

the intent of this specification section, and report to the Contracting 

Officer's Representative a condition that prevents performance of first 

class work.  No "waiver of responsibility" for incomplete, inadequate or 

defective adjoining work will be considered unless notice has been filed 

before submittal of a proposal.

3.2   INSTALLATION

The installation must be in accordance with the applicable provisions of 

NFPA 13, NFPA 24 and publications referenced therein.  Locate sprinklers in 

a consistent pattern with ceiling grid, lights, and air supply diffusers.  

Install sprinkler system over and under ducts, piping and platforms when 

such equipment can negatively affect or disrupt the sprinkler discharge 

SECTION 21 13 13  Page 12



Shaw AFB SHAW

pattern and coverage.

a.  Piping offsets, fittings, and other accessories required must be 

furnished to provide a complete installation and to eliminate 

interference with other construction.

b.  Wherever the contractor's work interconnects with work of other trades 

the Contractor must coordinate with other Contractors to insure all 

Contractors have the information necessary so that they may properly 

install all necessary connections and equipment.  Identify all work 

items needing access (dampers and similar equipment) that are concealed 

above hung ceilings by permanent color coded pins/tabs in the ceiling 

directly below the item.

c.  Provide required supports and hangers for piping, conduit, and 

equipment so that loading will not exceed allowable loadings of 

structure.  Submittal of a bid must be a deemed representation that the 

contractor submitting such bid has ascertained allowable loadings and 

has included in his estimates the costs associated in furnishing 

required supports.

3.2.1   Waste Removal

At the conclusion of each day's work, clean up and stockpile on site all 

waste, debris, and trash which may have accumulated during the day as a 

result of work by the contractor and of his presence on the job.  Sidewalks 

and streets adjoining the property must be kept broom clean and free of 

waste, debris, trash and obstructions caused by work of the contractor, 

which will affect the condition and safety of streets, walks, utilities, 

and property.

3.3   ABOVEGROUND PIPING INSTALLATION

The methods of fabrication and installation of the aboveground piping must 

fully comply with the requirements and recommended practices of NFPA 13 and 

this specification section.

3.3.1   Protection of Piping Against Earthquake Damage

Seismic restraint is not required.

3.3.2   Piping in Exposed Areas

Install exposed piping without diminishing exit access widths, corridors or 

equipment access.  Exposed horizontal piping, including drain piping, must 

be installed to provide maximum headroom.

3.3.3   Piping in Finished Areas

In areas with suspended or dropped ceilings and in areas with concealed 

spaces above the ceiling, piping must be concealed above ceilings.  Piping 

must be inspected, hydrostatically tested and approved before being 

concealed.  Risers and similar vertical runs of piping in finished areas 

must be concealed.

3.3.4   Pendent Sprinklers

a.  Drop nipples to pendent sprinklers must consist of minimum 1-inch pipe 

with a reducing coupling into which the sprinkler must be threaded.
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b.  Where sprinklers are installed below suspended or dropped ceilings, 

drop nipples must be cut such that sprinkler ceiling plates or 

escutcheons are of a uniform depth throughout the finished space.  The 

outlet of the reducing coupling must not extend below the underside of 

the ceiling.

c.  Recessed pendent sprinklers must be installed such that the distance 

from the sprinkler deflector to the underside of the ceiling must not 

exceed the manufacturer's listed range and must be of uniform depth 

throughout the finished area.

d.  Pendent sprinklers in suspended ceilings must be located in the center 

of the tile (plus or minus 2 inches).

g.  Where the maximum static or flowing pressure, whichever is greater at 

the sprinkler, applied other than through the fire department 

connection, exceeds 100 psi and a branch line above the ceiling 

supplies sprinklers in a pendent position below the ceiling, the 

cumulative horizontal length of an unsupported armover to a sprinkler 

or sprinkler drop must not exceed 12 inches for steel pipe and 6 inches 

for copper tube.

3.3.5   Upright Sprinklers

Riser nipples or "sprigs" to upright sprinklers must contain no fittings 

between the branch line tee and the reducing coupling at the sprinkler.

3.3.6   Pipe Joints

Pipe joints must conform to NFPA 13, except as modified herein.  Not more 

than four threads must show after joint is made up.  Welded joints will be 

permitted, only if welding operations are performed as required by NFPA 13 

at the Contractor's fabrication shop, not at the project construction 

site.  Flanged joints must be provided where indicated or required by 

NFPA 13.  Grooved pipe and fittings must be prepared in accordance with the 

manufacturer's latest published specification according to pipe material, 

wall thickness and size.  Grooved couplings, fittings and grooving tools 

must be products of the same manufacturer.  For copper tubing, pipe and 

groove dimensions must comply with the tolerances specified by the coupling 

manufacturer.  The diameter of grooves made in the field must be measured 

using a "go/no-go" gauge, vernier or dial caliper, narrow-land micrometer, 

or other method specifically approved by the coupling manufacturer for the 

intended application.  Groove width and dimension of groove from end of 

pipe must be measured and recorded for each change in grooving tool setup 

to verify compliance with coupling manufacturer's tolerances.

3.3.7   Reducers

Reductions in pipe sizes must be made with one-piece tapered reducing 

fittings.  When standard fittings of the required size are not 

manufactured, single bushings of the face or hex type will be permitted.  

Where used, face bushings must be installed with the outer face flush with 

the face of the fitting opening being reduced.  Bushings cannot be used in 

elbow fittings, in more than one outlet of a tee, in more than two outlets 

of a cross, or where the reduction in size is less than 1/2-inch.
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3.3.8   Pipe Penetrations

a.  Cutting structural members for passage of pipes or for pipe-hanger 

fastenings will not be permitted.  Pipes that must penetrate concrete 

or masonry walls or concrete floors must be core-drilled and provided 

with pipe sleeves.  Each sleeve must be Schedule 40 galvanized steel, 

ductile-iron or cast-iron pipe and extend through its respective wall 

or floor and be cut flush with each wall surface.  Sleeves must provide 

required clearance between the pipe and the sleeve per NFPA 13.  The 

space between the sleeve and the pipe must be firmly packed with 

mineral wool insulation.

b.  Where pipes and sleeves penetrate fire walls, fire partitions, or 

floors, pipes/sleeves must be firestopped in accordance with Section 

07 84 00 FIRESTOPPING.

c.  In penetrations that are not fire-rated or not a floor penetration, the 

space between the sleeve and the pipe must be sealed at both ends with 

plastic waterproof cement that will dry to a firm but pliable mass or 

with a mechanically adjustable segmented elastomer seal.

d.  All penetrations through the boundary of rooms/areas identified as 

secure space area must meet ICS 705-1.

3.3.9   Escutcheons

Escutcheons must be provided for pipe penetration in finished areas of 

ceilings, floors and walls.  Escutcheons must be securely fastened to the 

pipe at surfaces through which piping passes.

3.3.10   Inspector's Test Connection

Unless otherwise indicated, the test connection must consist of 1-inch pipe 

connected where existing; a test valve located approximately 7 feet above 

the floor; a smooth bore brass outlet equivalent to the smallest orifice 

sprinkler used in the system; and a painted metal identification sign 

affixed to the valve with the words "Inspector's Test".  All test 

connection piping must be inside of the building and penetrate the exterior 

wall at the location of the discharge orifice only.  The discharge orifice 

must be located outside the building wall no more than 2 feet above 

finished grade, directed so as not to cause damage to adjacent construction 

or landscaping during full flow discharge, or to the sanitary sewer.  

Discharge to the exterior must not interfere with exiting from the 

facility.  Water discharge or runoff must not cross the path of egress from 

the building.  Do not discharge to the roof.  Discharge to floor drains, 

janitor sinks or similar fixtures is not permitted.

Provide concrete splash blocks at all drain and inspector's test connection 

discharge locations if not discharging to a concrete surface.  Splash 

blocks must be large enough to mitigate erosion and not become dislodged 

during a full flow of the drain.  Ensure all discharged water drains away 

from the facility and does not cause property damage.

3.3.11   Backflow Preventer

Locate within the building or in a heated enclosure in locations subject to 

freezing.  For heated enclosures, provide a low temperature supervisory 

alarm connected to the facility fire alarm system.  Heat trace is not 

permitted to be used.
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Install backflow preventers so that the bottom of the assembly is a minimum 

of 6 inches above the finished floor/grade.  Install horizontal backflow 

preventers so that the bottom of the assembly is no greater than 24 inches 

above the finished floor/grade.  Install vertical backflow preventers so 

that the upper operating handwheel is no more than 6 feet above the 

finished floor/grade.  Clearance around control valve handles must be 

minimum 6 inches above grade/finished floor and away from walls.

3.3.12   Drains

a.  Main drain piping must be provided to discharge at a safe point outside 

the building, no more than 2 feet above finished grade.  Provide a 

concrete splash block at drain outlet.  Discharge to the exterior must 

not interfere with exiting from the facility.  Water discharge or 

runoff must not cross the path of egress from the building.

b.  Auxiliary drains must be provided as required by NFPA 13.  Auxiliary 

drains are permitted to discharge to a floor drain if the drain is 

sized to accommodate full flow (min 40 gpm).  Discharge to service 

sinks or similar plumbing fixtures is not permitted.

3.3.13   Installation of Fire Department Connection

Connection must be mounted as existing..  The piping between the connection 

and the check valve must be provided with an automatic drip in accordance 

with NFPA 13 and piped to drain to the outside or a floor drain within the 

same room.

3.3.14   Identification Signs

Signs must be affixed to each control valve, inspector test valve, main 

drain, auxiliary drain, test valve, and similar valves as appropriate or as 

required by NFPA 13.  Main drain test results must be etched into main 

drain identification sign.  Hydraulic design data must be etched into the 

nameplates and permanently affixed to each sprinkler riser as specified in 

NFPA 13.  Provide labeling on the surfaces of all feed and cross mains to 

show the pipe function (e.g., "Sprinkler System", "Fire Department 

Connection", "Standpipe") and normal valve position (e.g. "Normally Open", 

"Normally Closed").  For pipe sizes 4-inch and larger provide white painted 

stenciled letters and arrows, a minimum of 2 inches in height and visible 

from at least two sides when viewed from the floor.  For pipe sizes less 

than 4-inch, provide white painted stenciled letters and arrows, a minimum 

of 0.75-inch in height and visible from the floor.

3.4   ELECTRICAL

Except as modified herein, electric equipment and wiring must be in 

accordance with Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  Alarm 

signal wiring connected to the building fire alarm control system must be 

by the fire alarm installer.

3.5   PAINTING

Color code mark piping red.
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3.6   FIELD QUALITY CONTROL

3.6.1   Test Procedures

Submit detailed test procedures, prepared and signed by the NICET Level III 

or IV Fire Sprinkler Technician, and the representative of the installing 

company, 60 days prior to performing system tests.  Detailed test 

procedures must list all components of the installed system.  Test 

procedures must include sequence of testing, time estimate for each test, 

and sample test data forms.  The test data forms must be in a check-off 

format (pass/fail with space to add applicable test data; similar to the 

forms in NFPA 13).  The test procedures and accompanying test data forms 

must be used for the pre-Government testing and the Government final 

testing.

a.  Provide space to identify the date and time of each test.  Provide 

space to identify the names and signatures of the individuals 

conducting and witnessing each test.

3.6.2   Pre-Government Testing

3.6.2.1   Verification of Compliant Installation

Conduct inspections and tests to ensure that equipment is functioning 

properly.  Tests must meet the requirements of paragraph entitled "Minimum 

System Tests" and "System Acceptance" as noted in NFPA 13.  The Contractor  

must be in attendance at the pre-Government testing to make necessary 

adjustments.  After inspection and testing is complete, provide a signed 

Verification of Compliant Installation letter by the QFPE that the 

installation is complete, compliant with the specification and fully 

operable.  The letter must include the names and titles of the witnesses to 

the pre-Government tests.  Provide all completion documentation as required 

by NFPA 13 and the test reports noted below.

a.  NFPA 13 Aboveground Material and Test Certificate

b.  NFPA 13 Underground Material and Test Certificate

3.6.2.2   Request for Government Final Test

When the verification of compliant installation has been completed, submit 

a formal request for Government final test to the Contracting Officers 

Designated Representative (COR).  Government final testing will not be 

scheduled until the DFPE has received copies of the request for Government 

final testing and Verification of Compliant Installation letter with all 

required reports.  Government final testing will not be performed until 

after the connections to the building fire alarm system have been completed 

and tested to confirm communications are fully functional.  Submit request 

for test at least 15 calendar days prior to the requested test date.

3.6.3   Correction of Deficiencies

If equipment was found to be defective or non-compliant with contract 

requirements, perform corrective actions and repeat the tests.  Tests must 

be conducted and repeated if necessary until the system has been 

demonstrated to comply with all contract requirements.

SECTION 21 13 13  Page 17



Shaw AFB SHAW

3.6.4   Government Final Tests

The tests must be performed in accordance with the approved test procedures 

in the presence of the DFPE.  Furnish instruments and personnel required 

for the tests.  The following must be provided at the job site for 

Government Final Testing:

a.  The manufacturer's technical representative.

 c.  Marked-up red line drawings of the system as actually installed.

 Government Final Tests will be witnessed by the , Contracting Officer.  At 

this time, all required tests noted in the paragraph "Minimum System Tests" 

must be repeated at their discretion.

3.7   MINIMUM SYSTEM TESTS

The system, including the underground water mains, and the aboveground 

piping and system components, must be tested to ensure that equipment and 

components function as intended.  The underground and aboveground interior 

piping systems and attached appurtenances subjected to system working 

pressure must be tested in accordance with NFPA 13 and NFPA 24.

3.7.1   Underground Piping

3.7.1.1   Flushing

Underground piping must be flushed at a minimum of 10 fps in accordance 

with NFPA 24.

3.7.1.2   Hydrostatic Test

New underground piping must be hydrostatically tested in accordance with 

NFPA 24.

3.7.2   Aboveground Piping

3.7.2.1   Hydrostatic Test

Aboveground piping must be hydrostatically tested in accordance with NFPA 13.  

There must be no drop in gauge pressure or visible leakage when the system 

is subjected to the hydrostatic test.  The test pressure must be read from 

a gauge located at the low elevation point of the system or portion being 

tested.

3.7.2.2   Backflow Prevention Assembly Forward Flow Test

Each backflow prevention assembly must be tested at system flow demand, 

including all applicable hose streams, as specified in NFPA 13.  The 

Contractor must provide all equipment and instruments necessary to conduct 

a complete forward flow test, including 2.5-inch diameter hoses, playpipe 

nozzles or flow diffusers, calibrated pressure gauges, and pitot tube 

gauge.  The Contractor must provide all necessary supports to safely secure 

hoses and nozzles during the test.  At the system demand flow, the pressure 

readings and pressure drop (friction loss) across the assembly must be 

recorded.  A metal placard must be provided on the backflow prevention 

assembly that lists the pressure readings both upstream and downstream of 

the assembly, total pressure drop, and the system test flow rate determined 

during the preliminary testing.  The pressure drop must be compared to the 

SECTION 21 13 13  Page 18



Shaw AFB SHAW

manufacturer's data and the readings observed during the final inspections 

and tests.

3.7.3   Main Drain Flow Test

Following flushing of the underground piping, a main drain test must be 

made to verify the adequacy of the water supply.  Static and residual 

pressures must be recorded on the certificate specified in paragraph 

SUBMITTALS.

3.8   SYSTEM ACCEPTANCE

Following acceptance of the system, as-built drawings and O&M manuals must 

be delivered to the Contracting Officer for review and acceptance.  Submit 

six sets of detailed as-built drawings.  The drawings must show the system 

as installed, including deviations from both the project drawings and the 

approved shop drawings.  These drawings must be submitted within two weeks 

after the final acceptance test of the system.  At least one set of 

as-built (marked-up) drawings must be provided at the time of, or prior to 

the final acceptance test.

a.  Provide one set of full size paper as-built drawings and schematics.  

The drawings must be prepared electronically and sized no less than the 

contract drawings.  

b.  Provide operating and maintenance (O&M) instructions.

3.9   ONSITE TRAINING

Conduct a training course for the responding fire department and operating 

and maintenance personnel as designated by the Contracting Officer.  

Training must be performed on two separate days (to accommodate different 

shifts of Fire Department personnel) for a period of 4 hours of normal 

working time and must start after the system is functionally complete and 

after the final acceptance test.  The on-site training must cover all of 

the items contained in the approved Operating and Maintenance Instructions.

        -- End of Section --
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SECTION 22 00 00

PLUMBING, GENERAL PURPOSE
11/15

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.10.3/CSA 4.3 (2017) Gas-Fired Water Heaters Vol.III, 
Storage Water Heaters With Input Ratings 
Above 75,000 Btu Per Hour, Circulating and 
Instantaneous

ANSI Z21.22/CSA 4.4 (2015) Relief Valves for Hot Water Supply 
Systems

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 146 (2011) Method of Testing and Rating Pool 
Heaters

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME A112.1.2 (2012; R 2017) Air Gaps in Plumbing 
Systems (For Plumbing Fixtures and 
Water-Connected Receptors)

ASME A112.6.1M (1997; R 2017) Floor Affixed Supports for 
Off-the-Floor Plumbing Fixtures for Public 
Use

ASME A112.19.2/CSA B45.1 (2018; ERTA 2018) Standard for Vitreous 
China Plumbing Fixtures and Hydraulic 
Requirements for Water Closets and Urinals

ASME A112.19.3/CSA B45.4 (2017; Errata 2017) Stainless Steel 
Plumbing Fixtures

ASME A112.36.2M (1991; R 2017) Cleanouts

ASME B1.20.1 (2013; R 2018) Pipe Threads, General 
Purpose (Inch)

ASME B16.4 (2016) Standard for Gray Iron Threaded 
Fittings; Classes 125 and 250

ASME B16.5 (2017) Pipe Flanges and Flanged Fittings 
NPS 1/2 Through NPS 24 Metric/Inch Standard

ASME B16.12 (2019) Cast Iron Threaded Drainage Fittings
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ASME B16.15 (2018) Cast Copper Alloy Threaded Fittings 
Classes 125 and 250

ASME B16.18 (2018) Cast Copper Alloy Solder Joint 
Pressure Fittings

ASME B16.23 (2011) Cast Copper Alloy Solder Joint 
Drainage Fittings - DWV

ASME B16.24 (2011) Cast Copper Alloy Pipe Flanges and 
Flanged Fittings: Classes 150, 300, 600, 
900, 1500, and 2500

ASME B16.29 (2017) Wrought Copper and Wrought Copper 
Alloy Solder-Joint Drainage Fittings - DWV

ASME B16.34 (2017) Valves - Flanged, Threaded and 
Welding End

ASME B16.50 (2013) Wrought Copper and Copper Alloy 
Braze-Joint Pressure Fittings

ASME B16.51 (2013) Copper and Copper Alloy 
Press-Connect Pressure Fittings

ASME B31.1 (2018) Power Piping

ASME B31.5 (2016) Refrigeration Piping and Heat 
Transfer Components

ASME B40.100 (2013) Pressure Gauges and Gauge 
Attachments

ASME BPVC SEC IX (2017; Errata 2018) BPVC Section 
IX-Welding, Brazing and Fusing 
Qualifications

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1001 (2016) Performance Requirements for 
Atmospheric Type Vacuum Breakers

ASSE 1003 (2009) Performance Requirements for Water 
Pressure Reducing Valves for Domestic 
Water Distribution Systems - (ANSI 
approved 2010)

ASSE 1010 (2004) Performance Requirements for Water 
Hammer Arresters (ANSI approved 2004)

ASSE 1011 (2004; Errata 2004) Performance 
Requirements for Hose Connection Vacuum 
Breakers (ANSI approved 2004)

ASSE 1012 (2009) Performance Requirements for 
Backflow Preventer with an Intermediate 
Atmospheric Vent - (ANSI approved 2009)
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ASSE 1013 (2011) Performance Requirements for 
Reduced Pressure Principle Backflow 
Preventers and Reduced Pressure Fire 
Protection Principle Backflow Preventers - 
(ANSI approved 2010)

ASSE 1020 (2004; Errata 2004; Errata 2004) 
Performance Requirements for Pressure 
Vacuum Breaker Assembly (ANSI Approved 
2004)

ASSE 1037 (2015; Reprint Sep 2017) Performance 
Requirements for Pressurized Flushing 
Devices for Plumbing Fixtures

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA 10084 (2017) Standard Methods for the 
Examination of Water and Wastewater

AWWA B300 (2010; Addenda 2011) Hypochlorites

AWWA B301 (2010) Liquid Chlorine

AWWA C203 (2008) Coal-Tar Protective Coatings and 
Linings for Steel Water Pipelines - Enamel 
and Tape - Hot-Applied

AWWA C651 (2014) Standard for Disinfecting Water 
Mains

AWWA C652 (2011) Disinfection of Water-Storage 
Facilities

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8/A5.8M (2019) Specification for Filler Metals for 
Brazing and Braze Welding

AWS B2.2/B2.2M (2016) Specification for Brazing Procedure 
and Performance Qualification

ASTM INTERNATIONAL (ASTM)

ASTM A47/A47M (1999; R 2018; E 2018) Standard 
Specification for Ferritic Malleable Iron 
Castings

ASTM A53/A53M (2018) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A105/A105M (2018) Standard Specification for Carbon 
Steel Forgings for Piping Applications

ASTM A183 (2014) Standard Specification for Carbon 
Steel Track Bolts and Nuts

ASTM A193/A193M (2019) Standard Specification for 
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Alloy-Steel and Stainless Steel Bolting 
Materials for High-Temperature Service and 
Other Special Purpose Applications

ASTM A515/A515M (2017) Standard Specification for Pressure 
Vessel Plates, Carbon Steel, for 
Intermediate- and Higher-Temperature 
Service

ASTM A516/A516M (2017) Standard Specification for Pressure 
Vessel Plates, Carbon Steel, for Moderate- 
and Lower-Temperature Service

ASTM A536 (1984; R 2014) Standard Specification for 
Ductile Iron Castings

ASTM A733 (2016) Standard Specification for Welded 
and Seamless Carbon Steel and Austenitic 
Stainless Steel Pipe Nipples

ASTM A888 (2018) Standard Specification for Hubless 
Cast Iron Soil Pipe and Fittings for 
Sanitary and Storm Drain, Waste, and Vent 
Piping Applications

ASTM B32 (2008; R 2014) Standard Specification for 
Solder Metal

ASTM B42 (2015a) Standard Specification for 
Seamless Copper Pipe, Standard Sizes

ASTM B88 (2016) Standard Specification for Seamless 
Copper Water Tube

ASTM B88M (2018) Standard Specification for Seamless 
Copper Water Tube (Metric)

ASTM B117 (2016) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

ASTM B306 (2013) Standard Specification for Copper 
Drainage Tube (DWV)

ASTM B370 (2012; R 2019) Standard Specification for 
Copper Sheet and Strip for Building 
Construction

ASTM B584 (2014) Standard Specification for Copper 
Alloy Sand Castings for General 
Applications

ASTM B813 (2016) Standard Specification for Liquid 
and Paste Fluxes for Soldering of Copper 
and Copper Alloy Tube

ASTM B828 (2016) Standard Practice for Making 
Capillary Joints by Soldering of Copper 
and Copper Alloy Tube and Fittings
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ASTM C564 (2014) Standard Specification for Rubber 
Gaskets for Cast Iron Soil Pipe and 
Fittings

ASTM C920 (2018) Standard Specification for 
Elastomeric Joint Sealants

ASTM D2000 (2018) Standard Classification System for 
Rubber Products in Automotive Applications

ASTM D2235 (2004; R 2016) Standard Specification for 
Solvent Cement for 
Acrylonitrile-Butadiene-Styrene (ABS) 
Plastic Pipe and Fittings

ASTM D2564 (2012) Standard Specification for Solvent 
Cements for Poly(Vinyl Chloride) (PVC) 
Plastic Piping Systems

ASTM D2822/D2822M (2005; R 2011; E 2011) Standard 
Specification for Asphalt Roof Cement, 
Asbestos-Containing

ASTM D2855 (2015) Standard Practice for Making 
Solvent-Cemented Joints with Poly(Vinyl 
Chloride) (PVC) Pipe and Fittings

ASTM D3138 (2004; R 2016) Standard Specification for 
Solvent Cements for Transition Joints 
Between Acrylonitrile-Butadiene-Styrene 
(ABS) and Poly(Vinyl Chloride) (PVC) 
Non-Pressure Piping Components

ASTM D3139 (1998; R 2011) Joints for Plastic Pressure 
Pipes Using Flexible Elastomeric Seals

ASTM D3212 (2007; R 2013) Standard Specification for 
Joints for Drain and Sewer Plastic Pipes 
Using Flexible Elastomeric Seals

ASTM D3311 (2017) Standard Specification for Drain, 
Waste, and Vent (DWV) Plastic Fittings 
Patterns

ASTM E1 (2014) Standard Specification for ASTM 
Liquid-in-Glass Thermometers

ASTM F477 (2014) Standard Specification for 
Elastomeric Seals (Gaskets) for Joining 
Plastic Pipe

ASTM F493 (2014) Solvent Cements for Chlorinated 
Poly (Vinyl Chloride) (CPVC) Plastic Pipe 
and Fittings

ASTM F2389 (2017a) Standard Specification for 
Pressure-rated Polypropylene (PP) Piping 
Systems
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CAST IRON SOIL PIPE INSTITUTE (CISPI)

CISPI 301 (2012) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

CISPI 310 (2012) Coupling for Use in Connection with 
Hubless Cast Iron Soil Pipe and Fittings 
for Sanitary and Storm Drain, Waste, and 
Vent Piping Applications

COPPER DEVELOPMENT ASSOCIATION (CDA)

CDA A4015 (2016; 14/17) Copper Tube Handbook

INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS 
(IAPMO)

IAPMO PS 117 (2005b) Press Type Or Plain End Rub 
Gasketed W/ Nail CU & CU Alloy Fittings 4 
Install On CU Tubing

INTERNATIONAL CODE COUNCIL (ICC)

ICC A117.1 COMM (2017) Standard And Commentary Accessible 
and Usable Buildings and Facilities

ICC IPC (2018) International Plumbing Code

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-25 (2018) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-44 (2017) Steel Pipeline Flanges

MSS SP-58 (2018) Pipe Hangers and Supports - 
Materials, Design and Manufacture, 
Selection, Application, and Installation

MSS SP-72 (2010a) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-80 (2013) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (2011) Gray Iron Globe & Angle Valves 
Flanged and Threaded Ends

MSS SP-110 (2010) Ball Valves Threaded, 
Socket-Welding, Solder Joint, Grooved and 
Flared Ends

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A (2021) Standard for the Installation of 
Air Conditioning and Ventilating Systems
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NSF INTERNATIONAL (NSF)

NSF 372 (2016) Drinking Water System Components - 
Lead Content

NSF/ANSI 14 (2018) Plastics Piping System Components 
and Related Materials

NSF/ANSI 61 (2019) Drinking Water System Components - 
Health Effects

PLASTIC PIPE AND FITTINGS ASSOCIATION (PPFA)

PPFA Fire Man (2016) Firestopping: Plastic Pipe in Fire 
Resistive Construction

PLUMBING AND DRAINAGE INSTITUTE (PDI)

PDI WH 201 (2010) Water Hammer Arresters Standard

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE)

SAE J1508 (2009) Hose Clamp Specifications

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

PL 93-523 (1974; A 1999) Safe Drinking Water Act

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

10 CFR 430 Energy Conservation Program for Consumer 
Products

40 CFR 141.80 National Primary Drinking Water 
Regulations; Control of Lead and Copper; 
General Requirements

UNDERWRITERS LABORATORIES (UL)

UL 1951 (2011; Reprint Aug 2017) UL Standard for 
Safety Electric Plumbing Accessories

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submittals with an "S" are for inclusion in the Sustainability 
eNotebook, in conformance to Section 01 33 29 SUSTAINABILITY REPORTING.  
Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Fixtures

List of installed fixtures with manufacturer, model, and flow rate.

Kitchen Sinks
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Service Sinks

Backflow Prevention Assemblies

Welding

A copy of qualified procedures and a list of names and 
identification symbols of qualified welders and welding operators.

Plumbing System

Diagrams, instructions, and other sheets proposed for posting.   
Manufacturer's recommendations for the installation of bell and 
spigot and hubless joints for cast iron soil pipe .

SD-06 Test Reports

Tests, Flushing and Disinfection

Test reports in booklet form showing all field tests performed to 
adjust each component and all field tests performed to prove 
compliance with the specified performance criteria, completion and 
testing of the installed system.  Each test report shall indicate 
the final position of controls.

Test of Backflow Prevention Assemblies .

Certification of proper operation shall be as accomplished in 
accordance with state regulations by an individual certified by 
the state to perform such tests.  If no state requirement exists, 
the Contractor shall have the manufacturer's representative test 
the device, to ensure the unit is properly installed and 
performing as intended.  The Contractor shall provide written 
documentation of the tests performed and signed by the individual 
performing the tests.

SD-07 Certificates

Materials and Equipment

Where equipment is specified to conform to requirements of the 
ASME Boiler and Pressure Vessel Code, the design, fabrication, and 
installation shall conform to the code.

Bolts

Written certification by the bolt manufacturer that the bolts 
furnished comply with the specified requirements.

SD-10 Operation and Maintenance Data

Plumbing System

Submit in accordance with Section 01 78 23 OPERATION AND 
MAINTENANCE DATA.

1.3   STANDARD PRODUCTS

Specified materials and equipment shall be standard products of a 

SECTION 22 00 00  Page 8



21197SHAWAFBFK Shaw Air Force Base Flight Kitchen

manufacturer regularly engaged in the manufacture of such products.  
Specified equipment shall essentially duplicate equipment that has 
performed satisfactorily at least two years prior to bid opening.  
Standard products shall have been in satisfactory commercial or industrial 
use for 2 years prior to bid opening.  The 2-year use shall include 
applications of equipment and materials under similar circumstances and of 
similar size.  The product shall have been for sale on the commercial 
market through advertisements, manufacturers' catalogs, or brochures 
during the 2 year period.

1.3.1   Alternative Qualifications

Products having less than a two-year field service record will be 
acceptable if a certified record of satisfactory field operation for not 
less than 6000 hours, exclusive of the manufacturer's factory or 
laboratory tests, can be shown.

1.3.2   Service Support

The equipment items shall be supported by service organizations.  Submit a 
certified list of qualified permanent service organizations for support of 
the equipment which includes their addresses and qualifications.  These 
service organizations shall be reasonably convenient to the equipment 
installation and able to render satisfactory service to the equipment on a 
regular and emergency basis during the warranty period of the contract.

1.3.3   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.

1.3.4   Modification of References

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction", or words of 
similar meaning, to mean the Contracting Officer.

1.3.4.1   Definitions

For the International Code Council (ICC) Codes referenced in the contract 
documents, advisory provisions shall be considered mandatory, the word 
"should" shall be interpreted as "shall."  Reference to the "code 
official" shall be interpreted to mean the "Contracting Officer."   For 
leased facilities, references to the "owner" shall be interpreted to mean 
the "lessor."  References to the "permit holder" shall be interpreted to 
mean the "Contractor."

1.3.4.2   Administrative Interpretations

For ICC Codes referenced in the contract documents, the provisions of 
Chapter 1, "Administrator," do not apply.  These administrative 
requirements are covered by the applicable Federal Acquisition Regulations 
(FAR) included in this contract and by the authority granted to the 
Officer in Charge of Construction to administer the construction of this 
project.  References in the ICC Codes to sections of Chapter 1, shall be 
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applied appropriately by the Contracting Officer as authorized by his 
administrative cognizance and the FAR.

1.4   DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect equipment and materials to prevent damage 
before and during installation in accordance with the manufacturer's 
recommendations, and as approved by the Contracting Officer.  Replace 
damaged or defective items.

1.5   PERFORMANCE REQUIREMENTS

1.5.1   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 BPVC SEC IX .  Welding 
procedures qualified by others, and welders and welding operators 
qualified by another employer, may be accepted as permitted by ASME B31.1 .  
The Contracting Officer shall be notified 24 hours in advance of tests, 
and the tests shall be performed at the work site if practicable.  Welders 
or welding operators shall apply their assigned symbols near each weld 
they make as a permanent record.  

1.6   REGULATORY REQUIREMENTS

Unless otherwise required herein, plumbing work shall be in accordance 
with ICC IPC .

1.7   PROJECT/SITE CONDITIONS

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and advise the Contracting Officer of any 
discrepancy before performing any work.

1.8   INSTRUCTION TO GOVERNMENT PERSONNEL

When specified in other sections, furnish the services of competent 
instructors to give full instruction to the designated Government 
personnel in the adjustment, operation, and maintenance, including 
pertinent safety requirements, of the specified equipment or system.  
Instructors shall be thoroughly familiar with all parts of the 
installation and shall be trained in operating theory as well as practical 
operation and maintenance work.

Instruction shall be given during the first regular work week after the 
equipment or system has been accepted and turned over to the Government 
for regular operation.  The number of man-days (8 hours per day) of 
instruction furnished shall be as specified in the individual section.  
When more than 4 man-days of instruction are specified, use approximately 
half of the time for classroom instruction.  Use other time for 
instruction with the equipment or system.

When significant changes or modifications in the equipment or system are 
made under the terms of the contract, provide additional instruction to 
acquaint the operating personnel with the changes or modifications.
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1.9   ACCESSIBILITY OF EQUIPMENT

Install all work so that parts requiring periodic inspection, operation, 
maintenance, and repair are readily accessible.  Install concealed valves, 
expansion joints, controls, dampers, and equipment requiring access, in 
locations freely accessible through access doors.

PART 2   PRODUCTS

2.1   MATERIALS

Materials for various services shall be in accordance with TABLES I and 
II.  Pipe schedules shall be selected based on service requirements.  Pipe 
fittings shall be compatible with the applicable pipe materials.  Plastic 
pipe, fittings, and solvent cement shall meet NSF/ANSI 14  and shall be NSF 
listed for the service intended.  Plastic pipe, fittings, and solvent 
cement used for potable hot and cold water service shall bear the NSF seal 
"NSF-PW."  Polypropylene pipe and fittings shall conform to dimensional 
requirements of Schedule 40, Iron Pipe size and shall comply with 
NSF/ANSI 14 , NSF/ANSI 61  and ASTM F2389.  Polypropylene piping that will 
be exposed to UV light shall be provided with a Factory applied UV 
resistant coating.  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 a weighted average of 
greater than 0.25 percent lead shall not be used in any potable water 
system intended for human consumption, and shall be certified in 
accordance with NSF/ANSI 61 , Annex G or NSF 372 .  In line devices such as 
water meters, building valves, check valves, meter stops, valves, fittings 
and back flow preventers shall comply with PL 93-523  and NSF/ANSI 61 , 
Section 8.  End point devices such as drinking water fountains, lavatory 
faucets, kitchen and bar faucets, residential ice makers, supply stops and 
end point control valves used to dispense water for drinking must meet the 
requirements of NSF/ANSI 61 , Section 9.  Hubless cast-iron soil pipe shall 
not be installed underground, under concrete floor slabs, or in crawl 
spaces below kitchen floors.  Plastic pipe shall not be installed in air 
plenums.  Plastic pipe shall not be installed in a pressure piping system 
in buildings greater than three stories including any basement levels.

2.1.1   Pipe Joint Materials

Grooved pipe and hubless cast-iron soil pipe shall not be used 
underground.  Solder containing lead shall not be used with copper pipe.  
Cast iron soil pipe and fittings shall be marked with the collective 
trademark of the Cast Iron Soil Institute.  Joints and gasket materials 
shall conform to the following:

a.  Coupling for Cast-Iron Pipe:   For hubless type:  CISPI 310

b.  Brazing Material:  Brazing material shall conform to AWS A5.8/A5.8M , 
BCuP-5.

c.  Brazing Flux:  Flux shall be in paste or liquid form appropriate for 
use with brazing material.  Flux shall be as follows:  lead-free; have 
a 100 percent flushable residue; contain slightly acidic reagents; 
contain potassium borides; and contain fluorides.

d.  Solder Material:  Solder metal shall conform to ASTM B32.

e.  Solder Flux:  Flux shall be liquid form, non-corrosive, and conform to 
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ASTM B813, Standard Test 1.

f.  PTFE Tape:  PTFE Tape, for use with Threaded Metal or Plastic Pipe.

g.  Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and spigot 
type and hubless type):  ASTM C564.

h.  Rubber Gaskets for Grooved Pipe:  ASTM D2000, maximum temperature 230 
degrees F.

i.  Flexible Elastomeric Seals:  ASTM D3139, ASTM D3212 or ASTM F477.

j.  Bolts and Nuts for Grooved Pipe Couplings:  Heat-treated carbon steel, 
ASTM A183.

k.  Solvent Cement for Transition Joints between ABS and PVC Nonpressure 
Piping Components:  ASTM D3138.

l.  Plastic Solvent Cement for ABS Plastic Pipe:  ASTM D2235.

m.  Plastic Solvent Cement for PVC Plastic Pipe:  ASTM D2564 and ASTM D2855.

n.  Plastic Solvent Cement for CPVC Plastic Pipe:  ASTM F493.

o.  Flanged fittings including, but not limited to, flanges, bolts, nuts 
and bolt patterns shall be in accordance with ASME B16.5  class 150 and 
shall have the manufacturer's trademark affixed in accordance with 
MSS SP-25 .  Flange material shall conform to ASTM A105/A105M .  Blind 
flange material shall conform to ASTM A516/A516M  cold service and 
ASTM A515/A515M  for hot service.  Bolts shall be high strength or 
intermediate strength with material conforming to ASTM A193/A193M .

p.  Press fittings for Copper Pipe and Tube: Copper press fittings shall 
conform to the material and sizing requirements of ASME B16.51  and 
performance criteria of IAPMO PS 117 .  Sealing elements for copper 
press fittings shall be EPDM, FKM or HNBR.  Sealing elements shall be 
factory installed or an alternative supplied fitting manufacturer.  
Sealing element shall be selected based on manufacturer's approved 
application guidelines.

q.  Copper tubing shall conform to ASTM B88, Type K, L or M.

2.1.2   Miscellaneous Materials

Miscellaneous materials shall conform to the following:

a.  Copper, Sheet and Strip for Building Construction:  ASTM B370.

b.  Asphalt Roof Cement:  ASTM D2822/D2822M .

c.  Hose Clamps:  SAE J1508 .

d.  Supports for Off-The-Floor Plumbing Fixtures:  ASME A112.6.1M .

e.  Metallic Cleanouts:  ASME A112.36.2M .

f.  Plumbing Fixture Setting Compound:  A preformed flexible ring seal 
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molded from hydrocarbon wax material.  The seal material shall be 
nonvolatile nonasphaltic and contain germicide and provide watertight, 
gastight, odorproof and verminproof properties.

g.  Coal-Tar Protective Coatings and Linings for Steel Water Pipelines: 
AWWA C203.

h.  Hypochlorites:  AWWA B300.

i.  Liquid Chlorine:  AWWA B301.

j.  Gauges - Pressure and Vacuum Indicating Dial Type - Elastic Element:  
ASME B40.100 .

k.  Thermometers:  ASTM E1.  Mercury shall not be used in thermometers.

2.1.3   Pipe Insulation Material

Insulation shall be as specified in Section 23 07 00 THERMAL INSULATION 
FOR MECHANICAL SYSTEMS.

2.2   PIPE HANGERS, INSERTS, AND SUPPORTS

Pipe hangers, inserts, and supports shall conform to MSS SP-58 .

2.3   VALVES

Valves shall be provided on supplies to equipment and fixtures.  Valves 
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and 
solder-type connections for tubing .  Valves 3 inches and larger shall have 
flanged iron bodies and bronze trim.  Pressure ratings shall be based upon 
the application.  Grooved end valves may be provided if the manufacturer 
certifies that the valves meet the performance requirements of applicable 
MSS standard.  Valves shall conform to the following standards:

Description Standard

Ball Valves with Flanged Butt-Welding Ends 
for General Service

MSS SP-72

Ball Valves Threaded, Socket-Welding, 
Solder Joint, Grooved and Flared Ends

MSS SP-110

Bronze Gate, Globe, Angle, and Check Valves MSS SP-80

Steel Valves, Socket Welding and Threaded 
Ends

ASME B16.34

Cast-Iron Globe and Angle Valves, Flanged 
and Threaded Ends

MSS SP-85

Vacuum Relief Valves ANSI Z21.22/CSA 4.4
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Water Pressure Reducing Valves ASSE 1003

2.4   FIXTURES
Water closet replacements in major renovations may have a flush valve of 
up to  1.28 GPF to accommodate existing plumbing capacity.  Fixtures for 
use by the physically handicapped shall be in accordance with 
ICC A117.1 COMM .Vitreous China, nonabsorbent, hard-burned, and vitrified 
throughout the body shall be provided.  Porcelain enameled ware shall have 
specially selected, clear white, acid-resisting enamel coating evenly 
applied on surfaces.  No fixture will be accepted that shows cracks, 
crazes, blisters, thin spots, or other flaws.  Fixtures shall be equipped 
with appurtenances such as traps, faucets, stop valves, and drain 
fittings.  Each fixture and piece of equipment requiring connections to 
the drainage system, except grease interceptors, shall be equipped with a 
trap.  Brass expansion or toggle bolts capped with acorn nuts shall be 
provided for supports, and polished chromium-plated pipe, valves, and 
fittings shall be provided where exposed to view.  Fixtures with the 
supply discharge below the rim shall be equipped with backflow 
preventers.  Internal parts of flush valves and flushometer valves, shower 
mixing valves, shower head face plates, pop-up stoppers of lavatory waste 
drains, and pop-up stoppers and overflow tees and shoes of bathtub waste 
drains shall be copper alloy with all visible surfaces chrome plated.

2.4.1   Automatic Controls

Provide automatic, sensor operated faucets and flush valves to comply with 
ASSE 1037  and UL 1951  for lavatory faucets, urinals, and water closets.  
Flushing and faucet systems shall consist of solenoid-activated valves 
with light beam sensors.  Flush valve for water closet shall include an 
override pushbutton.  Flushing devices shall be provided as described in 
paragraph FIXTURES AND FIXTURE TRIMMINGS.

2.4.2   Flush Valve Water Closets

ASME A112.19.2/CSA B45.1 , white vitreous china,  siphon jet, elongated 
bowl, floor-mounted, floor outlet.  Top of toilet seat height above floor 
shall be 14 to 15 inches, except 17 to 19 inches for wheelchair water 
closets.  Provide wax bowl ring including plastic sleeve.  Provide white 
solid plastic elongated open-front seat.

Water flushing volume of the water closet and flush valve combination 
shall not exceed 1.28 gallons per flush.  Water closets must meet the EPA 
WaterSense product definition. 

2.4.3   Flush Valve Urinals

ASME A112.19.2/CSA B45.1 , white vitreous china, wall-mounted, wall outlet, 
siphon jet, integral trap, and extended side shields.  Provide urinal with 
the rim 17 inches above the floor.     Water flushing volume of the urinal 
and flush valve combination shall not exceed 0.5 gallons per flush.  

2.4.4   Wall Hung Lavatories

ASME A112.19.2/CSA B45.1 , white vitreous china, straight back type, 
minimum dimensions of 19 inches, wide by 17 inches front to rear, with 
supply openings for use with top mounted centerset faucets, and openings 
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for concealed arm carrier installation.  Provide lavatory faucets and 
accessories meeting the flow rate and product requirements of the 
paragraph LAVATORIES. 

2.4.5   Countertop Lavatories

ASME A112.19.2/CSA B45.1 , white vitreous china, self-rimming, minimum 
dimensions of 19 inches wide by 17 inches front to rear, with supply 
openings for use with top mounted centerset faucets.  Furnish template and 
mounting kit by lavatory manufacturer.  Provide lavatory faucets and 
accessories meeting the flow rate and product requirements of the 
paragraph LAVATORIES.  

2.4.6   Kitchen Sinks

ASME A112.19.3/CSA B45.4 , 20 gage stainless steel with integral mounting 
rim for flush installation, minimum dimensions of 33 inches wide by 21 
inches front to rear, two compartments, with undersides fully sound 
deadened, with supply openings for use with top mounted washerless sink 
faucets with hose spray, and with 3.5 inch drain outlet.  Provide aerator 
with faucet.  Water flow rate shall not exceed 2.2 gpm when measured at a 
flowing water pressure of 60 psi.  Provide stainless steel drain outlets 
and stainless steel cup strainers.  Provide separate 1.5 inch P-trap and 
drain piping to vertical vent piping from each compartment. Provide top 
mounted washerless sink faucets with hose spray.  

2.4.7   Service Sinks

ASME A112.19.2/CSA B45.1 , vitreous china ASME A112.19.3/CSA B45.4  302 
stainless steel with integral back and wall hanger supports, minimum 
dimensions of 22 inches wide by 20 inches front to rear, with two supply 
openings in 10 inch high back.  Provide floor supported wall outlet cast 
iron P-trap and stainless steel rim guards as recommended by service sink 
manufacturer.  Provide back mounted washerless service sink faucets with 
vacuum breaker and 0.75 inch external hose threads.

2.5   BACKFLOW PREVENTERS

Backflow prevention devices must be approved by the State or local 
regulatory agencies. If there is no State or local regulatory agency 
requirements, the backflow prevention devices must be listed by the 
Foundation for Cross-Connection Control & Hydraulic Research, or any other 
approved testing laboratory having equivalent capabilities for both 
laboratory and field evaluation of backflow prevention devices and 
assemblies.

Reduced pressure principle assemblies, double check valve assemblies, 
atmospheric (nonpressure) type vacuum breakers, and pressure type vacuum 
breakers shall be meet the above requirements.

Backflow preventers with intermediate atmospheric vent shall conform to 
ASSE 1012 .  Reduced pressure principle backflow preventers shall conform 
to ASSE 1013 .  Hose connection vacuum breakers shall conform to ASSE 1011 .  
Pipe applied atmospheric type vacuum breakers shall conform to ASSE 1001 .  
Pressure vacuum breaker assembly shall conform to ASSE 1020 .  Air gaps in 
plumbing systems shall conform to ASME A112.1.2 .
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2.6   DRAINS

2.6.1   Floor Sinks

Floor sinks shall be square, with 12 inch nominal overall width or 
diameter and 10 inch nominal overall depth.  Floor sink shall have an 
acid-resistant enamel interior finish with cast-iron body, ABS sediment 
bucket, and perforated grate of cast iron in industrial areas and 
stainless steel in finished areas.  The outlet pipe size shall be as 
indicated or of the same size as the connecting pipe.

2.7   TRAPS

Unless otherwise specified, traps shall be copper-alloy adjustable tube 
type with slip joint inlet and swivel.  Traps shall be without a cleanout.
  Provide traps with removable access panels for easy clean-out at sinks 
and lavatories.  Tubes shall be copper alloy with walls not less than 
0.032 inch thick within commercial tolerances, except on the outside of 
bends where the thickness may be reduced slightly in manufacture by usual 
commercial methods.  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.

2.8   INTERCEPTORS

2.8.1   Grease Interceptor

Furnish and install Thermaco Big Dipper grease interceptor, bright finish 
type 304 stainless steel exterior, rotational molded polyethylene interior 
automatic self-cleaning grease and oil recovery separator for floor 
mounted or partially recessed installation, rated to ASME A112.14,3 and/or 
PDI-G 101 3" inlet/outlet, 1 rotating gear oleophilic/hydrophobic skimming 
wheel assembly for automatic grease/oil removal, flow control device, 
self-regulating electric immersion heater with thermostatic control, 1" 
vessel vent, integral gas trap, digital control for programmable 
operation, field reversible motor assembly and grease/oil sump outlet, 
quick release stainless steel lid clamps, fully removable integral 
polymer/304 grade stainless steel lid with magnetic lid tensioners, 
internal stainless steel strainer basket for collection of coarse solids, 
polymer wiper blade unit and a separate gasketed removable grease and oils 
collection container with carry handle and pouring spout.
Electric assembly shall be tested to comply with pertinent sections of the 
Standards for Safety ANSI/UL 73 and/or ANSI/UL 1004. Electric motor 
equipped with overload protection.
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2.9   MISCELLANEOUS PIPING ITEMS

2.9.1   Escutcheon Plates

Provide one piece or split hinge metal plates for piping entering floors, 
walls, and ceilings in exposed spaces.  Provide chromium-plated on copper 
alloy plates or polished stainless steel finish in finished spaces.  
Provide paint finish on plates in unfinished spaces.

2.9.2   Pipe Sleeves

Provide where piping passes entirely through walls, ceilings, roofs, and 
floors.  Sleeves are not required where drain, waste, and vent (DWV) 
piping passes through concrete floor slabs located on grade, except where 
penetrating a membrane waterproof floor.

2.9.2.1   Sleeves in Masonry and Concrete

Provide steel pipe sleeves or schedule 40 PVC plastic pipe sleeves.  
Sleeves are not required where drain, waste, and vent (DWV) piping passes 
through concrete floor slabs located on grade.  Core drilling of masonry 
and concrete may be provided in lieu of pipe sleeves when cavities in the 
core-drilled hole are completely grouted smooth.

2.9.2.2   Sleeves Not in Masonry and Concrete

Provide 26 gage galvanized steel sheet or PVC plastic pipe sleeves.

2.9.3   Pipe Hangers (Supports)

Provide MSS SP-58  Type 1 with adjustable type steel support rods, except 
as specified or indicated otherwise.  Attach to steel joists with Type 19 
or 23 clamps and retaining straps.  Attach to Steel W or S beams with Type 
21, 28, 29, or 30 clamps.  Attach to steel angles and vertical web steel 
channels with Type 20 clamp with beam clamp channel adapter.  Attach to 
horizontal web steel channel and wood with drilled hole on centerline and 
double nut and washer.  Attach to concrete with Type 18 insert or drilled 
expansion anchor.  Provide Type 40 insulation protection shield for 
insulated piping.

2.9.4   Nameplates

Provide 0.125 inch thick melamine laminated plastic nameplates, black 
matte finish with white center core, for equipment, gages, thermometers, 
and valves; valves in supplies to faucets will not require nameplates.  
Accurately align lettering and engrave minimum of 0.25 inch high normal 
block lettering into the white core.  Minimum size of nameplates shall be 
1.0 by 2.5 inches.  Key nameplates to a chart and schedule for each 
system. Frame charts and schedules under glass and place where directed 
near each system.  Furnish two copies of each chart and schedule.

2.9.5   Labels

Provide labels for sensor operators at flush valves and faucets.  Include 
the following information on each label:

a.  Identification of the sensor and its operation with written 
description.
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b.  Range of the sensor.

c.  Battery replacement schedule.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Piping located in air plenums shall conform to NFPA 90A requirements.    
Piping located in shafts that constitute air ducts or that enclose air 
ducts shall be noncombustible in accordance with NFPA 90A.  Installation 
of plastic pipe where in compliance with NFPA may be installed in 
accordance with PPFA Fire Man .  The plumbing system shall be installed 
complete with necessary fixtures, fittings, traps, valves, and 
accessories.  Water and drainage piping shall be extended 5 feet outside 
the building, unless otherwise indicated.  A ball valve and drain shall be 
installed on the water service line inside the building approximately 6 
inches above the floor from point of entry.  Piping shall be connected to 
the exterior service lines or capped or plugged if the exterior service is 
not in place.  Sewer and water pipes shall be laid in separate trenches, 
except when otherwise shown.  Exterior underground utilities shall be at 
least 12 inches below the finish grade or as indicated on the drawings.  
If trenches are closed or the pipes are otherwise covered before being 
connected to the service lines, the location of the end of each plumbing 
utility shall be marked with a stake or other acceptable means.  Valves 
shall be installed with control no lower than the valve body.

3.1.1   Water Pipe, Fittings, and Connections

3.1.1.1   Utilities

The piping shall be extended to fixtures, outlets, and equipment.  The 
hot-water and cold-water piping system shall be arranged and installed to 
permit draining.  The supply line to each item of equipment or fixture, 
except faucets, flush valves, or other control valves which are supplied 
with integral stops, shall be equipped with a shutoff valve to enable 
isolation of the item for repair and maintenance without interfering with 
operation of other equipment or fixtures.  Supply piping to fixtures, 
faucets, hydrants, shower heads, and flushing devices shall be anchored to 
prevent movement.

3.1.1.2   Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting 
of construction shall be avoided.  Damage to building, piping, wiring, or 
equipment as a result of cutting shall be repaired by mechanics skilled in 
the trade involved.

3.1.1.3   Protection of Fixtures, Materials, and Equipment

Pipe openings shall be closed with caps or plugs during installation. 
Fixtures and equipment shall be tightly covered and protected against 
dirt, water, chemicals, and mechanical injury.  Upon completion of the 
work, the fixtures, materials, and equipment shall be thoroughly cleaned, 
adjusted, and operated.  Safety guards shall be provided for exposed 
rotating equipment.
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3.1.1.4   Mains, Branches, and Runouts

Piping shall be installed as indicated.  Pipe shall be accurately cut and 
worked into place without springing or forcing.  Structural portions of 
the building shall not be weakened.  Aboveground piping shall run parallel 
with the lines of the building, unless otherwise indicated.  Branch pipes 
from service lines may be taken from top, bottom, or side of main, using 
crossover fittings required by structural or installation conditions.  
Supply pipes, valves, and fittings shall be kept a sufficient distance 
from other work and other services to permit not less than 1/2 inch 
between finished covering on the different services.  Bare and insulated 
water lines shall not bear directly against building structural elements 
so as to transmit sound to the structure or to prevent flexible movement 
of the lines.  Water pipe shall not be buried in or under floors unless 
specifically indicated or approved.  Changes in pipe sizes shall be made 
with reducing fittings.  Use of bushings will not be permitted except for 
use in situations in which standard factory fabricated components are 
furnished to accommodate specific accepted installation practice.  Change 
in direction shall be made with fittings, except that bending of pipe 4 
inches and smaller will be permitted, provided a pipe bender is used and 
wide sweep bends are formed.  The center-line radius of bends shall be not 
less than six diameters of the pipe.  Bent pipe showing kinks, wrinkles, 
flattening, or other malformations will not be acceptable.

3.1.1.5   Pipe Drains

Pipe drains indicated shall consist of 3/4 inch hose bibb with renewable 
seat and ball valve ahead of hose bibb.  At other low points, 3/4 inch 
brass plugs or caps shall be provided.  Disconnection of the supply piping 
at the fixture is an acceptable drain.

3.1.1.6   Expansion and Contraction of Piping

Allowance shall be made throughout for expansion and contraction of water 
pipe.  Each hot-water and hot-water circulation riser shall have expansion 
loops or other provisions such as offsets and changes in direction  where 
indicated and required.  Risers shall be securely anchored as required or 
where indicated to force expansion to loops.  Branch connections from 
risers shall be made with ample swing or offset to avoid undue strain on 
fittings or short pipe lengths.  Horizontal runs of pipe over 50 feet in 
length shall be anchored to the wall or the supporting construction about 
midway on the run to force expansion, evenly divided, toward the ends.  
Sufficient flexibility shall be provided on branch runouts from mains and 
risers to provide for expansion and contraction of piping.  Flexibility 
shall be provided by installing one or more turns in the line so that 
piping will spring enough to allow for expansion without straining.  If 
mechanical grooved pipe coupling systems are provided, the deviation from 
design requirements for expansion and contraction may be allowed pending 
approval of Contracting Officer.

3.1.1.7   Thrust Restraint

Plugs, caps, tees, valves and bends deflecting 11.25 degrees or more, 
either vertically or horizontally, in waterlines 4 inches in diameter or 
larger shall be provided with thrust blocks, where indicated, to prevent 
movement.  Thrust blocking shall be concrete of a mix not leaner than:  1 
cement, 2-1/2 sand, 5 gravel; and having a compressive strength of not 
less than 2000 psi after 28 days.  Blocking shall be placed between solid 
ground and the fitting to be anchored.  Unless otherwise indicated or 
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directed, the base and thrust bearing sides of the thrust block shall be 
poured against undisturbed earth.  The side of the thrust block not 
subject to thrust shall be poured against forms.  The area of bearing will 
be as shown.  Blocking shall be placed so that the joints of the fitting 
are accessible for repair.  Steel rods and clamps, protected by 
galvanizing or by coating with bituminous paint, shall be used to anchor 
vertical down bends into gravity thrust blocks.

3.1.1.8   Commercial-Type Water Hammer Arresters

Commercial-type water hammer arresters shall be provided on hot- and 
cold-water supplies and shall be located as generally indicated, with 
precise location and sizing to be in accordance with PDI WH 201 .  Water 
hammer arresters, where concealed, shall be accessible by means of access 
doors or removable panels.  Commercial-type water hammer arresters shall 
conform to ASSE 1010 .  Vertical capped pipe columns will not be permitted.

3.1.2   Joints

Installation of pipe and fittings shall be made in accordance with the 
manufacturer's recommendations.  Mitering of joints for elbows and 
notching of straight runs of pipe for tees will not be permitted.  Joints 
shall be made up with fittings of compatible material and made for the 
specific purpose intended.

3.1.2.1   Threaded

Threaded joints shall have American Standard taper pipe threads conforming 
to ASME B1.20.1 .  Only male pipe threads shall be coated with graphite or 
with an approved graphite compound, or with an inert filler and oil, or 
shall have a polytetrafluoroethylene tape applied.

3.1.2.2   Mechanical Couplings

Mechanical couplings may be used in conjunction with grooved pipe for 
aboveground, ferrous or non-ferrous, domestic hot and cold water systems, 
in lieu of unions, brazed, soldered, welded, flanged, or threaded joints.

Mechanical couplings are permitted in accessible locations including 
behind access plates.  Flexible grooved joints will not be permitted, 
except as vibration isolators adjacent to mechanical equipment.  Rigid 
grooved joints shall incorporate an angle bolt pad design which maintains 
metal-to-metal contact with equal amount of pad offset of housings upon 
installation to ensure positive rigid clamping of the pipe.

Designs which can only clamp on the bottom of the groove or which utilize 
gripping teeth or jaws, or which use misaligned housing bolt holes, or 
which require a torque wrench or torque specifications will not be 
permitted.

Grooved fittings and couplings, and grooving tools shall be provided from 
the same manufacturer.  Segmentally welded elbows shall not be used.  
Grooves shall be prepared in accordance with the coupling manufacturer's 
latest published standards.  Grooving shall be performed by qualified 
grooving operators having demonstrated proper grooving procedures in 
accordance with the tool manufacturer's recommendations.

The Contracting Officer shall be notified 24 hours in advance of test to 
demonstrate operator's capability, and the test shall be performed at the 
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work site, if practical, or at a site agreed upon.  The operator shall 
demonstrate the ability to properly adjust the grooving tool, groove the 
pipe, and to verify the groove dimensions in accordance with the coupling 
manufacturer's specifications.

3.1.2.3   Unions and Flanges

Unions, flanges and mechanical couplings shall not be concealed in walls, 
ceilings, or partitions.  Unions shall be used on pipe sizes 2-1/2 inches 
and smaller; flanges shall be used on pipe sizes 3 inches and larger.

3.1.2.4   Grooved Mechanical Joints

Grooves shall be prepared according to the coupling manufacturer's 
instructions.  Grooved fittings, couplings, and grooving tools shall be 
products of the same manufacturer.  Pipe and groove dimensions shall 
comply with the tolerances specified by the coupling manufacturer.  The 
diameter of grooves made in the field shall be measured using a "go/no-go" 
gauge, vernier or dial caliper, narrow-land micrometer, or other method 
specifically approved by the coupling manufacturer for the intended 
application.  Groove width and dimension of groove from end of pipe shall 
be measured and recorded for each change in grooving tool setup to verify 
compliance with coupling manufacturer's tolerances.  Grooved joints shall 
not be used in concealed locations.

3.1.2.5   Cast Iron Soil, Waste and Vent Pipe

Bell and spigot compression and hubless gasketed clamp joints for soil, 
waste and vent piping shall be installed per the manufacturer's 
recommendations.

3.1.2.6   Copper Tube and Pipe

a.  Brazed.  Brazed joints shall be made in conformance with AWS B2.2/B2.2M , 
ASME B16.50 , and CDA A4015 with flux and are acceptable for all pipe 
sizes.  Copper to copper joints shall include the use of 
copper-phosphorus or copper-phosphorus-silver brazing metal without 
flux.  Brazing of dissimilar metals (copper to bronze or brass) shall 
include the use of flux with either a copper-phosphorus, 
copper-phosphorus-silver or a silver brazing filler metal.

b.  Soldered.  Soldered joints shall be made with flux and are only 
acceptable for piping 2 inches and smaller.  Soldered joints shall 
conform to ASME B31.5  and CDA A4015.  Soldered joints shall not be 
used in compressed air piping between the air compressor and the 
receiver.

c.  Copper Tube Extracted Joint.  Mechanically extracted joints shall be 
made in accordance with ICC IPC .

d.  Press connection.  Copper press connections shall be made in strict  
accordance with the manufacturer's installation instructions for 
manufactured rated size.  The joints shall be pressed using the 
tool(s) approved by the manufacturer of  t hat  j oi nt .  Minimum distance 
between fittings shall be in accordance with the manufacturer's 
requirements.
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3.1.2.7   Other Joint Methods

3.1.3   Dissimilar Pipe Materials

Connections between ferrous and non-ferrous copper water pipe shall be 
made with dielectric unions or flange waterways.  Dielectric waterways 
shall have temperature and pressure rating equal to or greater than that 
specified for the connecting piping.  Waterways shall have metal 
connections on both ends suited to match connecting piping.  Dielectric 
waterways shall be internally lined with an insulator specifically 
designed to prevent current flow between dissimilar metals.  Dielectric 
flanges shall meet the performance requirements described herein for 
dielectric waterways.  Connecting joints between plastic and metallic pipe 
shall be made with transition fitting for the specific purpose.

3.1.4   Pipe Sleeves and Flashing

Pipe sleeves shall be furnished and set in their proper and permanent 
location.

3.1.4.1   Sleeve Requirements

Unless indicated otherwise, provide pipe sleeves meeting the following 
requirements:

Secure sleeves in position and location during construction.   Provide 
sleeves of sufficient length to pass through entire thickness of walls, 
ceilings, roofs, and floors.  

A modular mechanical type sealing assembly may be installed in lieu of a 
waterproofing clamping flange and caulking and sealing of annular space 
between pipe and sleeve.  The seals shall consist of interlocking 
synthetic rubber links shaped to continuously fill the annular space 
between the pipe and sleeve using galvanized steel bolts, nuts, and 
pressure plates.  The links shall be loosely assembled with bolts to form 
a continuous rubber belt around the pipe with a pressure plate under each 
bolt head and each nut.  After the seal assembly is properly positioned in 
the sleeve, tightening of the bolt shall cause the rubber sealing elements 
to expand and provide a watertight seal between the pipe and the sleeve.  
Each seal assembly shall be sized as recommended by the manufacturer to 
fit the pipe and sleeve involved.

 Sleeves shall not be installed in structural members, except where 
indicated or approved.  Rectangular and square openings shall be as 
detailed.  Each sleeve shall extend through its respective floor, or roof, 
and shall be cut flush with each surface, except for special 
circumstances. Pipe sleeves passing through floors in wet areas such as 
mechanical equipment rooms, lavatories, kitchens, and other plumbing 
fixture areas shall extend a minimum of 4 inches above the finished floor.

Unless otherwise indicated, sleeves shall be of a size to provide a 
minimum of 1/4 inch  clearance between bare pipe or insulation and inside 
of sleeve or between insulation and inside of sleeve.  Sleeves in bearing 
walls and concrete slab on grade floors shall be steel pipe or cast-iron 
pipe.  Sleeves in nonbearing walls or ceilings may be steel pipe, 
cast-iron pipe, galvanized sheet metal with lock-type longitudinal seam, 
or plastic.

Except as otherwise specified, the annular space between pipe and sleeve, 
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or between jacket over insulation and sleeve, shall be sealed as indicated 
with sealants conforming to ASTM C920 and with a primer, backstop material 
and surface preparation as specified in Section 07 92 00 JOINT SEALANTS.  
The annular space between pipe and sleeve, between bare insulation and 
sleeve or between jacket over insulation and sleeve shall not be sealed 
for interior walls which are not designated as fire rated.

Sleeves through below-grade walls in contact with earth shall be recessed 
1/2 inch from wall surfaces on both sides.  Annular space between pipe and 
sleeve shall be filled with backing material and sealants in the joint 
between the pipe and masonry wall as specified above.  Sealant selected 
for the earth side of the wall shall be compatible with 
dampproofing/waterproofing materials that are to be applied over the joint 
sealant.  Pipe sleeves in fire-rated walls shall conform to the 
requirements in Section 07 84 00 FIRESTOPPING.

3.1.4.2   Flashing Requirements

Pipes passing through roof shall be installed through a 16 ounce copper 
flashing, each within an integral skirt or flange.  Flashing shall be 
suitably formed, and the skirt or flange shall extend not less than 8 
inches from the pipe and shall be set over the roof or floor membrane in a 
solid coating of bituminous cement.  The flashing shall extend up the pipe 
a minimum of 10 inches.  For cleanouts, the flashing shall be turned down 
into the hub and caulked after placing the ferrule.  Pipes passing through 
pitched roofs shall be flashed, using lead or copper flashing, with an 
adjustable integral flange of adequate size to extend not less than 8 
inches from the pipe in all directions and lapped into the roofing to 
provide a watertight seal.  The annular space between the flashing and the 
bare pipe or between the flashing and the metal-jacket-covered insulation 
shall be sealed as indicated.  Flashing for dry vents shall be turned down 
into the pipe to form a waterproof joint.  Pipes, up to and including 10 
inches in diameter, passing through roof or floor waterproofing membrane 
may be installed through a cast-iron sleeve with caulking recess, anchor 
lugs, flashing-clamp device, and pressure ring with brass bolts.  Flashing 
shield shall be fitted into the sleeve clamping device.  Pipes passing 
through wall waterproofing membrane shall be sleeved as described above.  
A waterproofing clamping flange shall be installed.

3.1.4.3   Waterproofing

Waterproofing at floor-mounted water closets shall be accomplished by 
forming a flashing guard from soft-tempered sheet copper.  The center of 
the sheet shall be perforated and turned down approximately 1-1/2 inches 
to fit between the outside diameter of the drainpipe and the inside 
diameter of the cast-iron or steel pipe sleeve.  The turned-down portion 
of the flashing guard shall be embedded in sealant to a depth of 
approximately 1-1/2 inches; then the sealant shall be finished off flush 
to floor level between the flashing guard and drainpipe.  The flashing 
guard of sheet copper shall extend not less than 8 inches from the 
drainpipe and shall be lapped between the floor membrane in a solid 
coating of bituminous cement.  If cast-iron water closet floor flanges are 
used, the space between the pipe sleeve and drainpipe shall be sealed with 
sealant and the flashing guard shall be upturned approximately 1-1/2 inches
 to fit the outside diameter of the drainpipe and the inside diameter of 
the water closet floor flange.  The upturned portion of the sheet fitted 
into the floor flange shall be sealed.
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3.1.4.4   Optional Counterflashing

Instead of turning the flashing down into a dry vent pipe, or caulking and 
sealing the annular space between the pipe and flashing or 
metal-jacket-covered insulation and flashing, counterflashing may be 
accomplished by utilizing the following:

a.  A standard roof coupling for threaded pipe up to 6 inches in diameter.

b.  A tack-welded or banded-metal rain shield around the pipe.

3.1.4.5   Pipe Penetrations of Slab on Grade Floors

Where pipes, fixture drains, floor drains, cleanouts or similar items 
penetrate slab on grade floors, except at penetrations of floors with 
waterproofing membrane as specified in paragraphs FLASHING REQUIREMENTS 
and WATERPROOFING, a groove 1/4 to 1/2 inch wide by 1/4 to 3/8 inch deep 
shall be formed around the pipe, fitting or drain.  The groove shall be 
filled with a sealant as specified in Section 07 92 00 JOINT SEALANTS.

3.1.4.6   Pipe Penetrations

Provide sealants for all pipe penetrations.  All pipe penetrations shall 
be sealed to prevent infiltration of air, insects, and vermin.

3.1.5   Fire Seal

Where pipes pass through fire walls, fire-partitions, fire-rated pipe 
chase walls or floors above grade, a fire seal shall be provided as 
specified in Section 07 84 00 FIRESTOPPING.

3.1.6   Supports

3.1.6.1   General

Hangers used to support piping 2 inches and larger shall be fabricated to 
permit adequate adjustment after erection while still supporting the 
load.  Pipe guides and anchors shall be installed to keep pipes in 
accurate alignment, to direct the expansion movement, and to prevent 
buckling, swaying, and undue strain.  Piping subjected to vertical 
movement when operating temperatures exceed ambient temperatures shall be 
supported by variable spring hangers and supports or by constant support 
hangers.  In the support of multiple pipe runs on a common base member, a 
clip or clamp shall be used where each pipe crosses the base support 
member.  Spacing of the base support members shall not exceed the hanger 
and support spacing required for an individual pipe in the multiple pipe 
run.  Threaded sections of rods shall not be formed or bent.

3.1.6.2   Pipe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conform to 
MSS SP-58  except as modified herein.

a.  Types 5, 12, and 26 shall not be used.

b.  Type 3 shall not be used on insulated pipe.

c.  Type 18 inserts shall be secured to concrete forms before concrete is 
placed.  Continuous inserts which allow more adjustment may be used if 
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they otherwise meet the requirements for type 18 inserts.

d.  Type 19 and 23 C-clamps shall be torqued per MSS SP-58  and shall have 
both locknuts and retaining devices furnished by the manufacturer.  
Field-fabricated C-clamp bodies or retaining devices are not 
acceptable.

e.  Type 20 attachments used on angles and channels shall be furnished 
with an added malleable-iron heel plate or adapter.

f.  Type 24 may be used only on trapeze hanger systems or on fabricated 
frames.

g.  Type 39 saddles shall be used on insulated pipe 4 inches and larger 
when the temperature of the medium is 60 degrees F or higher.  Type 39 
saddles shall be welded to the pipe.

h.  Type 40 shields shall:

(1) Be used on insulated pipe less than 4 inches.

(2) Be used on insulated pipe 4 inches and larger when the temperature 
of the medium is 60 degrees F or less.

(3) Have a high density insert for all pipe sizes.  High density 
inserts shall have a density of 8 pcf or greater.

i.  Horizontal pipe supports shall be spaced as specified in MSS SP-58  and 
a support shall be installed not over 1 foot from the pipe fitting 
joint at each change in direction of the piping.  Pipe supports shall 
be spaced not over 5 feet apart at valves.  Operating temperatures in 
determining hanger spacing for PVC or CPVC pipe shall be 120 degrees F 
for PVC and 180 degrees F for CPVC.  Horizontal pipe runs shall 
include allowances for expansion and contraction.

j.  Vertical pipe shall be supported at each floor, except at 
slab-on-grade, at intervals of not more than 15 feet nor more than 8 
feet from end of risers, and at vent terminations.  Vertical pipe 
risers shall include allowances for expansion and contraction.

k.  Type 35 guides using steel, reinforced polytetrafluoroethylene (PTFE) 
or graphite slides shall be provided to allow longitudinal pipe 
movement.  Slide materials shall be suitable for the system operating 
temperatures, atmospheric conditions, and bearing loads encountered.  
Lateral restraints shall be provided as needed.  Where steel slides do 
not require provisions for lateral restraint the following may be used:

(1) On pipe 4 inches and larger when the temperature of the medium is 
60 degrees F or higher, a Type 39 saddle, welded to the pipe, may 
freely rest on a steel plate.

(2) On pipe less than 4 inches a Type 40 shield, attached to the pipe 
or insulation, may freely rest on a steel plate.

(3) On pipe 4 inches and larger carrying medium less that 60 degrees F 
a Type 40 shield, attached to the pipe or insulation, may freely 
rest on a steel plate.

l.  Pipe hangers on horizontal insulated pipe shall be the size of the 
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outside diameter of the insulation.  The insulation shall be 
continuous through the hanger on all pipe sizes and applications.

m.  Where there are high system temperatures and welding to piping is not 
desirable, the type 35 guide shall include a pipe cradle, welded to 
the guide structure and strapped securely to the pipe.  The pipe shall 
be separated from the slide material by at least 4 inches or by an 
amount adequate for the insulation, whichever is greater.

n.  Hangers and supports for plastic pipe shall not compress, distort, cut 
or abrade the piping, and shall allow free movement of pipe except 
where otherwise required in the control of expansion/contraction.

3.1.6.3   Structural Attachments

Attachment to building structure concrete and masonry shall be by cast-in 
concrete inserts, built-in anchors, or masonry anchor devices.  Inserts 
and anchors shall be applied with a safety factor not less than 5.  
Supports shall not be attached to metal decking.  Supports shall not be 
attached to the underside of concrete filled floor or concrete roof decks 
unless approved by the Contracting Officer.  Masonry anchors for overhead 
applications shall be constructed of ferrous materials only.

3.1.7   Welded Installation

Plumbing pipe weldments shall be as indicated.  Changes in direction of 
piping shall be made with welding fittings only; mitering or notching pipe 
to form elbows and tees or other similar type construction will not be 
permitted.  Branch connection may be made with either welding tees or 
forged branch outlet fittings.  Branch outlet fittings shall be forged, 
flared for improvement of flow where attached to the run, and reinforced 
against external strains.  Beveling, alignment, heat treatment, and 
inspection of weld shall conform to ASME B31.1 .  Weld defects shall be 
removed and repairs made to the weld, or the weld joints shall be entirely 
removed and rewelded.  After filler metal has been removed from its 
original package, it shall be protected or stored so that its 
characteristics or welding properties are not affected.  Electrodes that 
have been wetted or that have lost any of their coating shall not be used.

3.1.8   Pipe Cleanouts

Pipe cleanouts shall be the same size as the pipe except that cleanout 
plugs larger than 4 inches will not be required.  A cleanout installed in 
connection with cast-iron soil pipe shall consist of a long-sweep 1/4 bend 
or one or two 1/8 bends extended to the place shown.  An extra-heavy 
cast-brass or cast-iron ferrule with countersunk cast-brass head screw 
plug shall be caulked into the hub of the fitting and shall be flush with 
the floor.  Cleanouts in connection with other pipe, where indicated, 
shall be T-pattern, 90-degree branch drainage fittings with cast-brass 
screw plugs, except plastic plugs shall be installed in plastic pipe.  
Plugs shall be the same size as the pipe up to and including 4 inches.  
Cleanout tee branches with screw plug shall be installed at the foot of 
soil and waste stacks, at the foot of interior downspouts, on each 
connection to building storm drain where interior downspouts are 
indicated, and on each building drain outside the building.  Cleanout tee 
branches may be omitted on stacks in single story buildings with 
slab-on-grade construction or where less than 18 inches of crawl space is 
provided under the floor.  Cleanouts on pipe concealed in partitions shall 
be provided with chromium plated bronze, nickel bronze, nickel brass or 
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stainless steel flush type access cover plates.  Round access covers shall 
be provided and secured to plugs with securing screw.  Square access 
covers may be provided with matching frames, anchoring lugs and cover 
screws.  Cleanouts in finished walls shall have access covers and frames 
installed flush with the finished wall.  Cleanouts installed in finished 
floors subject to foot traffic shall be provided with a chrome-plated cast 
brass, nickel brass, or nickel bronze cover secured to the plug or cover 
frame and set flush with the finished floor.  Heads of fastening screws 
shall not project above the cover surface.  Where cleanouts are provided 
with adjustable heads, the heads shall be cast iron .

3.2   FIXTURES AND FIXTURE TRIMMINGS

Polished chromium-plated pipe, valves, and fittings shall be provided 
where exposed to view.  Angle stops, straight stops, stops integral with 
the faucets, or concealed type of lock-shield, and loose-key pattern stops 
for supplies with threaded, sweat or solvent weld inlets shall be 
furnished and installed with fixtures.  Where connections between copper 
tubing and faucets are made by rubber compression fittings, a beading tool 
shall be used to mechanically deform the tubing above the compression 
fitting.  Exposed traps and supply pipes for fixtures and equipment shall 
be connected to the rough piping systems at the wall, unless otherwise 
specified under the item.  Floor and wall escutcheons shall be as 
specified.  Drain lines and hot water lines of fixtures for handicapped 
personnel shall be insulated and do not require polished chrome finish.  
Plumbing fixtures and accessories shall be installed within the space 
shown.

3.2.1   Fixture Connections

Where space limitations prohibit standard fittings in conjunction with the 
cast-iron floor flange, special short-radius fittings shall be provided.  
Connections between earthenware fixtures and flanges on soil pipe shall be 
made gastight and watertight with a closet-setting compound or neoprene 
gasket and seal.  Use of natural rubber gaskets or putty will not be 
permitted.  Fixtures with outlet flanges shall be set the proper distance 
from floor or wall to make a first-class joint with the closet-setting 
compound or gasket and fixture used.

3.2.2   Height of Fixture Rims Above Floor

Lavatories shall be mounted with rim 31 inches above finished floor.  
Wall-hung drinking fountains and water coolers shall be installed with rim 
42 inches above floor.  Wall-hung service sinks shall be mounted with rim 
28 inches above the floor.  Installation of fixtures for use by the 
physically handicapped shall be in accordance with ICC A117.1 COMM .

3.2.3   Fixture Supports

Fixture supports for off-the-floor lavatories, urinals, water closets, and 
other fixtures of similar size, design, and use, shall be of the 
chair-carrier type.  The carrier shall provide the necessary means of 
mounting the fixture, with a foot or feet to anchor the assembly to the 
floor slab.  Adjustability shall be provided to locate the fixture at the 
desired height and in proper relation to the wall.  Support plates, in 
lieu of chair carrier, shall be fastened to the wall structure only where 
it is not possible to anchor a floor-mounted chair carrier to the floor 
slab.
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3.2.3.1   Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab.  Where a floor-anchored 
chair carrier cannot be used, a suitable wall plate shall be imbedded in 
the masonry wall.

3.2.3.2   Support for Concrete-Masonry Wall Construction

Chair carrier shall be anchored to floor slab.  Where a floor-anchored 
chair carrier cannot be used, a suitable wall plate shall be fastened to 
the concrete wall using through bolts and a back-up plate.

3.2.3.3   Support for Steel Stud Frame Partitions

Chair carrier shall be used.  The anchor feet and tubular uprights shall 
be of the heavy duty design; and feet (bases) shall be steel and welded to 
a square or rectangular steel tube upright.  Wall plates, in lieu of 
floor-anchored chair carriers, shall be used only if adjoining steel 
partition studs are suitably reinforced to support a wall plate bolted to 
these studs.

3.2.3.4   Support for Wood Stud Construction

Where floor is a concrete slab, a floor-anchored chair carrier shall be 
used.  Where entire construction is wood, wood crosspieces shall be 
installed.  Fixture hanger plates, supports, brackets, or mounting lugs 
shall be fastened with not less than No. 10 wood screws, 1/4 inch thick 
minimum steel hanger, or toggle bolts with nut.  The wood crosspieces 
shall extend the full width of the fixture and shall be securely supported.

3.2.4   Backflow Prevention Devices

Plumbing fixtures, equipment, and pipe connections shall not cross connect 
or interconnect between a potable water supply and any source of 
nonpotable water.  Backflow preventers shall be installed where indicated 
and in accordance with ICC IPC at all other locations necessary to 
preclude a cross-connect or interconnect between a potable water supply 
and any nonpotable substance.  In addition backflow preventers shall be 
installed at all locations where the potable water outlet is below the 
flood level of the equipment, or where the potable water outlet will be 
located below the level of the nonpotable substance.  Backflow preventers 
shall be located so that no part of the device will be submerged.  
Backflow preventers shall be of sufficient size to allow unrestricted flow 
of water to the equipment, and preclude the backflow of any nonpotable 
substance into the potable water system.  Bypass piping shall not be 
provided around backflow preventers.  Access shall be provided for 
maintenance and testing.  Each device shall be a standard commercial unit.

3.2.5   Access Panels

Access panels shall be provided for concealed valves and controls, or any 
item requiring inspection or maintenance.  Access panels shall be of 
sufficient size and located so that the concealed items may be serviced, 
maintained, or replaced. 

3.2.6   Traps

Each trap shall be placed as near the fixture as possible, and no fixture 
shall be double-trapped.  Traps installed on cast-iron soil pipe shall be 
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cast iron.  Traps installed on steel pipe or copper tubing shall be 
recess-drainage pattern, or brass-tube type.  Traps installed on plastic 
pipe may be plastic conforming to ASTM D3311.  Traps for acid-resisting 
waste shall be of the same material as the pipe.

3.3   IDENTIFICATION SYSTEMS

3.3.1   Identification Tags

Identification tags made of brass, engraved laminated plastic, or engraved 
anodized aluminum, indicating service and valve number shall be installed 
on valves, except those valves installed on supplies at plumbing fixtures. 
Tags shall be 1-3/8 inch minimum diameter, and marking shall be stamped or 
engraved.  Indentations shall be black, for reading clarity.  Tags shall 
be attached to valves with No. 12 AWG, copper wire, chrome-plated beaded 
chain, or plastic straps designed for that purpose.

3.3.2   Pipe Color Code Marking

Color code marking of piping shall be as specified in Section 09 90 00 
PAINTS AND COATINGS.

3.3.3   Color Coding Scheme for Locating Hidden Utility Components

Scheme shall be provided in buildings having suspended grid ceilings.  The 
color coding scheme shall identify points of access for maintenance and 
operation of operable components which are not visible from the finished 
space and installed in the space directly above the suspended grid 
ceiling. The operable components shall include valves, dampers, switches, 
linkages and thermostats.  The color coding scheme shall consist of a 
color code board and colored metal disks.  Each colored metal disk shall 
be approximately 3/8 inch in diameter and secured to removable ceiling 
panels with fasteners.  The fasteners shall be inserted into the ceiling 
panels so that the fasteners will be concealed from view.  The fasteners 
shall be manually removable without tools and shall not separate from the 
ceiling panels when panels are dropped from ceiling height.  Installation 
of colored metal disks shall follow completion of the finished surface on 
which the disks are to be fastened.  The color code board shall have the 
approximate dimensions of 3 foot width, 30 inches height, and 1/2 inch 
thickness.  The board shall be made of wood fiberboard and framed under 
glass or 1/16 inch transparent plastic cover.  Unless otherwise directed, 
the color code symbols shall be approximately 3/4 inch in diameter and the 
related lettering in 1/2 inch high capital letters.  The color code board 
shall be mounted and located in the mechanical or equipment room.  The 
color code system shall be as indicated below:

Color System Item Location

3.4   ESCUTCHEONS

Escutcheons shall be provided at finished surfaces where bare or insulated 
piping, exposed to view, passes through floors, walls, or ceilings, except 
in boiler, utility, or equipment rooms.  Escutcheons shall be fastened 
securely to pipe or pipe covering and shall be satin-finish, 
corrosion-resisting steel, polished chromium-plated zinc alloy, or 
polished chromium-plated copper alloy.  Escutcheons shall be either 
one-piece or split-pattern, held in place by internal spring tension or 
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setscrew.

3.5   PAINTING

Painting of pipes, hangers, supports, and other iron work, either in 
concealed spaces or exposed spaces, is specified in Section 09 90 00 
PAINTS AND COATINGS.

3.5.1   Painting of New Equipment

New equipment painting shall be factory applied or shop applied, and shall 
be as specified herein, and provided under each individual section.

3.5.1.1   Factory Painting Systems

Manufacturer's standard factory painting systems may be provided subject 
to certification that the factory painting system applied will withstand 
125 hours in a salt-spray fog test, except that equipment located outdoors 
shall withstand 500 hours in a salt-spray fog test.  Salt-spray fog test 
shall be in accordance with ASTM B117, and for that test the acceptance 
criteria shall be as follows:  immediately after completion of the test, 
the paint shall show no signs of blistering, wrinkling, or cracking, and 
no loss of adhesion; and the specimen shall show no signs of rust creepage 
beyond 0.125 inch on either side of the scratch mark.

The film thickness of the factory painting system applied on the equipment 
shall not be less than the film thickness used on the test specimen.  If 
manufacturer's standard factory painting system is being proposed for use 
on surfaces subject to temperatures above 120 degrees F, the factory 
painting system shall be designed for the temperature service.

3.5.1.2   Shop Painting Systems for Metal Surfaces

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces 
need not be painted.  Apply coatings to clean dry surfaces.  Clean the 
surfaces to remove dust, dirt, rust, oil and grease by wire brushing and 
solvent degreasing prior to application of paint, except metal surfaces 
subject to temperatures in excess of 120 degrees F shall be cleaned to 
bare metal.

Where more than one coat of paint is specified, apply the second coat 
after the preceding coat is thoroughly dry.  Lightly sand damaged painting 
and retouch before applying the succeeding coat. Color of finish coat 
shall be aluminum or light gray.

a.  Temperatures Less Than 120 Degrees F: Immediately after cleaning, the 
metal surfaces subject to temperatures less than 120 degrees F shall 
receive one coat of pretreatment primer applied to a minimum dry film 
thickness of 0.3 mil, one coat of primer applied to a minimum dry film 
thickness of one mil; and two coats of enamel applied to a minimum dry 
film thickness of one mil per coat.

b.  Temperatures Between 120 and 400 Degrees F:  Metal surfaces subject to 
temperatures between 120 and 400 degrees F shall receive two coats of 
400 degrees F heat-resisting enamel applied to a total minimum 
thickness of 2 mils.

c.  Temperatures Greater Than 400 Degrees F: Metal surfaces subject to 
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temperatures greater than 400 degrees F shall receive two coats of 600 
degrees F heat-resisting paint applied to a total minimum dry film 
thickness of 2 mils.

3.6   TESTS, FLUSHING AND DISINFECTION

3.6.1   Plumbing System

The following tests shall be performed on the plumbing system in 
accordance with ICC IPC , except that the drainage and vent system final 
test shall include the smoke test.  The Contractor has the option to 
perform a peppermint test in lieu of the smoke test.  If a peppermint test 
is chosen, the Contractor must submit a testing procedure and reasons for 
choosing this option in lieu of the smoke test to the Contracting Officer 
for approval.

a.  Drainage and Vent Systems Test.  The final test shall include a smoke 
test.

b.  Building Sewers Tests.

c.  Water Supply Systems Tests.

3.6.1.1   Test of Backflow Prevention Assemblies

Backflow prevention assembly shall be tested using gauges specifically 
designed for the testing of backflow prevention assemblies.

Backflow prevention assembly test gauges shall be tested annually for 
accuracy in accordance with the requirements of State or local regulatory 
agencies. If there is no State or local regulatory agency requirements, 
gauges shall be tested annually for accuracy in accordance with the 
requirements of University of Southern California's Foundation of Cross 
Connection Control and Hydraulic Research or the American Water Works 
Association Manual of Cross Connection (Manual M-14), or any other 
approved testing laboratory having equivalent capabilities for both 
laboratory and field evaluation of backflow prevention assembly test 
gauges.  Report form for each assembly shall include, as a minimum, the 
following:

Data on Device Data on Testing Firm

Type of Assembly Name

Manufacturer Address

Model Number Certified Tester

Serial Number Certified Tester No.

Size Date of Test

Location

Test Pressure Readings Serial Number and Test Data of Gauges

If the unit fails to meet specified requirements, the unit shall be 
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repaired and retested.

 3.6.2   Defective Work

If inspection or test shows defects, such defective work or material shall 
be replaced or repaired as necessary and inspection and tests shall be 
repeated.  Repairs to piping shall be made with new materials.  Caulking 
of screwed joints or holes will not be acceptable .

3.6.3   System Flushing

3.6.3.1   During Flushing

Before operational tests or disinfection, potable water piping system 
shall be flushed with potable water.  Sufficient water shall be used to 
produce a water velocity that is capable of entraining and removing debris 
in all portions of the piping system.  This requires simultaneous 
operation of all fixtures on a common branch or main in order to produce a 
flushing velocity of approximately 4 fps through all portions of the 
piping system.  In the event that this is impossible due to size of 
system, the Contracting Officer (or the designated representative) shall 
specify the number of fixtures to be operated during flushing.  Contractor 
shall provide adequate personnel to monitor the flushing operation and to 
ensure that drain lines are unobstructed in order to prevent flooding of 
the facility.  Contractor shall be responsible for any flood damage 
resulting from flushing of the system.  Flushing shall be continued until 
entrained dirt and other foreign materials have been removed and until 
discharge water shows no discoloration.  All faucets and drinking water 
fountains, to include any device considered as an end point device by 
NSF/ANSI 61 , Section 9, shall be flushed a minimum of 0.25 gallons per 24 
hour period, ten times over a 14 day period.

3.6.3.2   After Flushing

 System shall be drained at low points.  Strainer screens shall be 
removed, cleaned, and replaced.  After flushing and cleaning, systems 
shall be prepared for testing by immediately filling water piping with 
clean, fresh potable water.  Any stoppage, discoloration, or other damage 
to the finish, furnishings, or parts of the building due to the 
Contractor's failure to properly clean the piping system shall be repaired 
by the Contractor.  When the system flushing is complete, the hot-water 
system shall be adjusted for uniform circulation.  Flushing devices and 
automatic control systems shall be adjusted for proper operation according 
to manufacturer's instructions.  Flow rates on fixtures must not exceed 
those stated in PART 2 of this Section.  Unless more stringent local 
requirements exist, lead levels shall not exceed limits established by 
40 CFR 141.80  (c)(1).  The water supply to the building shall be tested 
separately to ensure that any lead contamination found during potable 
water system testing is due to work being performed inside the building.

3.6.4   Operational Test

Upon completion of flushing and prior to disinfection procedures, the 
Contractor shall subject the plumbing system to operating tests to 
demonstrate satisfactory installation, connections, adjustments, and 
functional and operational efficiency.  Such operating tests shall cover a 
period of not less than 8 hours for each system and shall include the 
following information in a report with conclusion as to the adequacy of 
the system:
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a.  Time, date, and duration of test.

b.  Water pressures at the most remote and the highest fixtures.

c.  Operation of each fixture and fixture trim.

d.  Operation of each valve, hydrant, and faucet.

e.  Pump suction and discharge pressures.

f.  Temperature of each domestic hot-water supply.

g.  Operation of each floor and roof drain by flooding with water.

h.  Operation of each vacuum breaker and backflow preventer.

i.  Complete operation of each water pressure booster system, including 
pump start pressure and stop pressure.

j.  Compressed air readings at each compressor and at each outlet. Each 
indicating instrument shall be read at 1/2 hour intervals.  The report 
of the test shall be submitted in quadruplicate.  The Contractor shall 
furnish instruments, equipment, and personnel required for the tests; 
the Government will furnish the necessary water and electricity.

3.6.5   Disinfection

After all system components are provided and operational tests are 
complete, the entire domestic hot- and cold-water distribution system 
shall be disinfected.  Before introducing disinfecting chlorination 
material, entire system shall be flushed with potable water until any 
entrained dirt and other foreign materials have been removed.

    Water chlorination procedure shall be in accordance with AWWA C651 and 
AWWA C652 as modified and supplemented by this specification.  The 
chlorinating material shall be hypochlorites or liquid chlorine. The 
chlorinating material shall be fed into the water piping system at a 
constant rate at a concentration of at least 50 parts per 
million (ppm) .  Feed a properly adjusted hypochlorite solution 
injected into the system with a hypochlorinator, or inject liquid 
chlorine into the system through a solution-feed chlorinator and 
booster pump until the entire system is completely filled .

    Test the chlorine residual level in the water at 6 hour intervals for 
a continuous period of 24 hours. If at the end of a 6 hour interval, 
the chlorine residual has dropped to less than 25 ppm, flush the 
piping including tanks with potable water, and repeat the above 
chlorination procedures.  During the chlorination period, each valve 
and faucet shall be opened and closed several times.

    After the second 24 hour period, verify that no less than 25 ppm 
chlorine residual remains in the treated system. The 24 hour 
chlorination procedure must be repeated until no less than 25 ppm 
chlorine residual remains in the treated system.

    Upon the specified verification, the system including tanks shall then 
be flushed with potable water until the residual chlorine level is 
reduced to less than one part per million.  During the flushing 
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period, each valve and faucet shall be opened and closed several 
times.   

    Take additional samples of water in disinfected containers, for 
bacterial examination, at locations specified by the Contracting 
Officer
Test these samples for total coliform organisms (coliform bacteria, 
fecal coliform, streptococcal, and other bacteria) in accordance with 
AWWA 10084.  The testing method used shall be EPA approved for 
drinking water systems and shall comply with applicable local and 
state requirements.  

    Disinfection shall be repeated until bacterial tests indicate the 
absence of coliform organisms (zero mean coliform density per 100 
milliliters) in the samples for at least 2 full days.  The system will 
not be accepted until satisfactory bacteriological results have been 
obtained.

3.7   POSTED INSTRUCTIONS

Framed instructions under glass or in laminated plastic, including wiring 
and control diagrams showing the complete layout of the entire system, 
shall be posted where directed.  Condensed operating instructions 
explaining preventive maintenance procedures, methods of checking the 
system for normal safe operation, and procedures for safely starting and 
stopping the system shall be prepared in typed form, framed as specified 
above for the wiring and control diagrams and posted beside the diagrams.  
The framed instructions shall be posted before acceptance testing of the 
systems.

3.8   PERFORMANCE OF WATER HEATING EQUIPMENT

Standard rating condition terms are as follows:

EF = Energy factor, minimum overall efficiency.

ET = Minimum thermal efficiency with 70 degrees F delta T.

SL = Standby loss is maximum (Btu/h) based on a 70 degrees F 
temperature difference between stored water and ambient requirements.

V = Rated volume in gallons

Q = Nameplate input rate in kW (Btu/h)

3.8.1   Storage Water Heaters

3.8.1.1   Electric

a.  Storage capacity of 60 gallons shall have a minimum energy factor (EF) 
of 0.93 or higher per FEMP requirements.

b.  Storage capacity of 60 gallons or more shall have a minimum energy 
factor (EF) of 0.91 or higher per FEMP requirements.

3.8.1.2   Gas

a.  Storage capacity of 50 gallons or less shall have a minimum energy 
factor (EF) of 0.67 or higher per FEMP requirements.
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b.  Storage capacity of 20 gallons - or more and input rating of 75,000 
Btu/h or less:  minimum EF shall be 0.62 - 0.0019V per 10 CFR 430 .

c.  Rating of less than 22980 W: (75,000 Btu/h) ET shall be 80 percent; 
maximum SL shall be (Q/800+110x(V^^1/2)), per ANSI Z21.10.3/CSA 4.3

3.8.1.3   Oil

a.  Storage capacity of 20 gallons or more and input rating of 105,000 
Btu/h or less:  minimum EF shall be 0.59-0.0019V per 10 CFR 430 .

b.  Rating of less than 4,000 Btu/h/gallon or input rating more than 
105,000 Btu/h:  ET shall be 78 percent; maximum SL shall be 
(Q/800+100x(V^^1/2)), per ANSI Z21.10.3/CSA 4.3 .

3.8.2   Unfired Hot Water Storage

All volumes and inputs:  shall meet or exceed R-12.5.

3.8.3   Pool Heaters

a.  Gas/oil fuel, capacities and inputs:  ET shall be 78 percent per 
ASHRAE 146.

b.  Heat Pump,  All capacities and inputs shall meet a COP of 4.0 per 
ASHRAE 146

3.9   TABLES

TABLE I

PIPE AND FITTING MATERIALS FOR DRAINAGE, WASTE, VENT AND CONDENSATE DRAIN PIPING
SYSTEMS

Item 
#

Pipe and Fitting 
Materials

SERVICE 
A

SERVICE 
B

SERVICE 
C

SERVICE 
D

SERVICE 
E

SERVICE 
F

SERVICE G

2 Cast iron soil pipe 
and fittings 
hubless, CISPI 301  
and ASTM A888. Pipe 
and fittings shall 
be marked with the 
CISPI trademark.

X X X X

3 Cast iron drainage 
fittings, threaded, 
ASME B16.12  for use 
with Item 10

X X X

4 Cast iron screwed 
fittings (threaded) 
ASME B16.4  for use 
with Item 10

X X
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TABLE I

PIPE AND FITTING MATERIALS FOR DRAINAGE, WASTE, VENT AND CONDENSATE DRAIN PIPING
SYSTEMS

Item 
#

Pipe and Fitting 
Materials

SERVICE 
A

SERVICE 
B

SERVICE 
C

SERVICE 
D

SERVICE 
E

SERVICE 
F

SERVICE G

5 Grooved pipe 
couplings, ferrous 
and non-ferrous pipe 
ASTM A536 And 
ASTM A47/A47M

X X X X

7 Bronze sand casting 
grooved joint 
pressure fittings 
for non-ferrous pipe 
ASTM B584, for use 
with Item 5

X X X X

10 Steel pipe, seamless 
galvanized, 
ASTM A53/A53M, Type 
S, Grade B

X X X

12 Bronzed flanged 
fittings, ASME B16.24
 for use with Items 
11 and 14

X X X

13 Cast Copper alloy 
solder joint 
pressure fittings, 
ASME B16.18

14 Seamless copper 
pipe, ASTM B42

X X

16 Copper drainage 
tube, (DWV), 
ASTM B306

X* X X* X X X

17 Wrought copper and 
wrought alloy 
solder-joint 
drainage fittings.  
ASME B16.29

X X X X X X

18 Cast copper alloy 
solder joint 
drainage fittings, 
DWV, ASME B16.23

X X X X X X
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TABLE I

PIPE AND FITTING MATERIALS FOR DRAINAGE, WASTE, VENT AND CONDENSATE DRAIN PIPING
SYSTEMS

Item 
#

Pipe and Fitting 
Materials

SERVICE 
A

SERVICE 
B

SERVICE 
C

SERVICE 
D

SERVICE 
E

SERVICE 
F

SERVICE G

SERVICE:

    A - Underground Building Soil, Waste and Storm Drain
    B - Aboveground Soil, Waste, Drain In Buildings
    C - Underground Vent
    D - Aboveground Vent
    E - Interior Rainwater Conductors Aboveground
    F - Corrosive Waste And Vent Above And Belowground
    G - Condensate Drain Aboveground

* - Hard Temper

TABLE II

PIPE AND FITTING MATERIALS FOR PRESSURE PIPING SYSTEMS

Item # Pipe and Fitting Materials SERVICE A SERVICE B SERVICE C SERVICE D

4 Steel pipe:

a.  Seamless, galvanized, 
ASTM A53/A53M, Type S, Grade B

X X X X

b.  Seamless, black, ASTM A53/A53M, 
Type S, Grade B

X

7 Seamless copper pipe, ASTM B42 X X X

8 Seamless copper water tube, ASTM B88, 
ASTM B88M

X** X** X** X***

32 Steel pipeline flanges, MSS SP-44 X X

33 Fittings: brass or bronze; 
ASME B16.15 , and ASME B16.18  
ASTM B828

X X

36 Nipples, pipe threaded ASTM A733 X X X

38 Press Fittings X X
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TABLE II

PIPE AND FITTING MATERIALS FOR PRESSURE PIPING SYSTEMS

Item # Pipe and Fitting Materials SERVICE A SERVICE B SERVICE C SERVICE D

SERVICE:
    A - Cold Water Service Aboveground
    B - Hot and Cold Water Distribution
         180 degrees F Maximum Aboveground
    C - Compressed Air Lubricated
    D - Cold Water Service Belowground
    Indicated types are minimum wall thicknesses.
    ** - Type L - Hard
    *** - Type K - Hard temper with brazed joints only or type K-soft
    temper without joints in or under floors
    **** - In or under slab floors only brazed joints

        -- End of Section --
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SECTION 23 00 00

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEMS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 52.2 (2012; Errata 1  2013; INT 1 2014;  ADD A, 
B, AND D SUPP 2015; INT 3 2015; Errata 2 
2015; ADD C 2015; ADD E, F 2016) Method of 
Testing General Ventilation Air-Cleaning 
Devices for Removal Efficiency by Particle 
Size

ASHRAE 62.1 (2013) Ventilation for Acceptable Indoor 
Air Quality

ASHRAE 70 (2006; R 2011) Method of Testing for 
Rating the Performance of Air Outlets and 
Inlets

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2017) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A53/A53M (2018) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A924/A924M (2018) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM B117 (2016) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

ASTM B766 (1986; R 2015) Standard Specification for 
Electrodeposited Coatings of Cadmium

ASTM C553 (2013) Standard Specification for Mineral 
Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications

ASTM D1654 (2008; R 2016; E 2017) Standard Test 
Method for Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
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Environments

ASTM D3359 (2009; E 2010; R 2010) Measuring Adhesion 
by Tape Test

ASTM D520 (2000; R 2011) Zinc Dust Pigment

ASTM E2016 (2015) Standard Specification for 
Industrial Woven Wire Cloth

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A (2021) Standard for the Installation of 
Air Conditioning and Ventilating Systems

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1966 (2005) HVAC Duct Construction Standards 
Metal and Flexible, 3rd Edition

SMACNA 1981 (2008) Seismic Restraint Manual Guidelines 
for Mechanical Systems, 3rd Edition

U.S. DEPARTMENT OF ENERGY (DOE)

Energy Star (1992; R 2006) Energy Star Energy 
Efficiency Labeling System (FEMP)

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

PL 109-58 Energy Policy Act of 2005 (EPAct05)

UNDERWRITERS LABORATORIES (UL)

UL 586 (2009; Reprint Sep 2014) Standard for 
High-Efficiency Particulate, Air Filter 
Units

UL 6 (2007; Reprint Nov 2014) Electrical Rigid 
Metal Conduit-Steel

UL 900 (2015) Standard for Air Filter Units

UL Bld Mat Dir (updated continuously online) Building 
Materials Directory

1.2   SYSTEM DESCRIPTION

Furnish ductwork, piping offsets, fittings, and accessories as required to 
provide a complete installation.  Coordinate the work of the different 
trades to avoid interference between piping, equipment, structural, and 
electrical work.  Provide complete, in place, all necessary offsets in 
piping and ductwork, and all fittings, and other components, required to 
install the work as indicated and specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
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submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submittals with an "S" are for inclusion in the Sustainability 
Notebook, in conformance to Section 01 33 29 SUSTAINABILITY REPORTING.  
Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-03 Product Data
Duct Connectors
Manual Balancing Dampers
Air Vents, Penthouses, and Goosenecks

SD-06 Test Reports
Performance Tests 

SD-08 Manufacturer's Instructions
Manufacturer's Installation Instructions
Operation and Maintenance Training

SD-10 Operation and Maintenance Data
Operation and Maintenance Manuals; G

1.4   QUALITY ASSURANCE

Except as otherwise specified, approval of materials and equipment is 
based on manufacturer's published data.

a.  Where materials and equipment are specified to conform to the 
standards of the Underwriters Laboratories, the label of or listing 
with reexamination in UL Bld Mat Dir , and UL 6  is acceptable as 
sufficient evidence that the items conform to Underwriters 
Laboratories requirements.  In lieu of such label or listing, submit a 
written certificate from any nationally recognized testing agency, 
adequately equipped and competent to perform such services, stating 
that the items have been tested and that the units conform to the 
specified requirements.  Outline methods of testing used by the 
specified agencies.

b.  Where materials or equipment are specified to be constructed or 
tested, or both, in accordance with the standards of the ASTM 
International (ASTM), the ASME International (ASME), or other 
standards, a manufacturer's certificate of compliance of each item is 
acceptable as proof of compliance.

c.  Conformance to such agency requirements does not relieve the item from 
compliance with other requirements of these specifications.

d.  Where products are specified to meet or exceed the specified energy 
efficiency requirement of FEMP-designated or Energy Star  certified 
product categories, equipment selected shall have as a minimum the 
efficiency rating identified under "Energy-Efficient Products" at 
http://www1.eere.energy.gov/femp/procurement .

    These specifications conform to the efficiency requirements as defined 
in Public Law PL 109-58 , "Energy Policy Act of 2005" for federal 
procurement of energy-efficient products.  Equipment having a lower 
efficiency than Energy Star  or FEMP requirements may be specified if 
the designer determines the equipment to be more life-cycle cost 
effective using the life-cycle cost analysis methodology and procedure 
in 10 CFR 436.
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1.4.1   Prevention of Corrosion

Protect metallic materials against corrosion.  Manufacturer shall provide 
rust-inhibiting treatment and standard finish for the equipment 
enclosures.  Do not use aluminum in contact with earth, and where 
connected to dissimilar metal.  Protect aluminum by approved fittings, 
barrier material, or treatment.  Ferrous parts such as anchors, bolts, 
braces, boxes, bodies, clamps, fittings, guards, nuts, pins, rods, shims, 
thimbles, washers, and miscellaneous parts not of corrosion-resistant 
steel or nonferrous materials shall be hot-dip galvanized in accordance 
with ASTM A123/A123M  for exterior locations and cadmium-plated in 
conformance with ASTM B766 for interior locations.

1.4.2   Asbestos Prohibition

Do not use asbestos and asbestos-containing products.

1.4.3   Test Procedures for duct leakage testing

Submit proposed test procedures and test schedules for the ductwork leak 
test, and performance tests of systems, at least 2 weeks prior to the 
start of related testing.

1.5   DELIVERY, STORAGE, AND HANDLING

Protect stored equipment at the jobsite from the weather, humidity and 
temperature variations, dirt and dust, or other contaminants.  
Additionally, cap or plug all pipes until installed.

PART 2   PRODUCTS

2.1   PRODUCT SUSTAINABILITY CRITERIA

For products in this section, where applicable and to extent allowed by 
performance criteria, provide and document the following:

2.1.1   Reduce Volatile Organic Compounds (VOC) for sealants, coatings or 
adhesives

Low or no VOC's and no added urea formaldehyde for duct sealants, coatings 
or adhesives, in conformance with Section 01 33 29 SUSTAINABILITY 
REPORTING paragraph REDUCE VOLATILE ORGANIC COMPOUNDS (VOC).

2.2   ANCHOR BOLTS

Provide anchor bolts for equipment placed on concrete equipment pads or on 
concrete slabs.  Bolts to be of the size and number recommended by the 
equipment manufacturer and located by means of suitable templates.  
Installation of anchor bolts shall not degrade the surrounding concrete.

2.3   SEISMIC ANCHORAGE

Anchor equipment in accordance with applicable seismic criteria for the 
area and as defined in SMACNA 1981

2.4   PAINTING

Paint equipment units in accordance with approved equipment manufacturer's 
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standards unless specified otherwise.  Field retouch only if approved.  
Otherwise, return equipment to the factory for refinishing.

2.5   INDOOR AIR QUALITY

Provide equipment and components that comply  with the requirements of 
ASHRAE 62.1  unless more stringent requirements are specified herein.

2.6   DUCT SYSTEMS

2.6.1   Metal Ductwork

Provide metal ductwork construction, including all fittings and 
components, that complies with SMACNA 1966, as supplemented and modified 
by this specification .

b.  Provide radius type elbows with a centerline radius of 1.5 times the 
width or diameter of the duct where space permits.  Otherwise, elbows 
having a minimum radius equal to the width or diameter of the duct or 
square elbows with factory fabricated turning vanes are allowed.

d.  Provide sealants that are suitable for the range of air distribution 
and ambient temperatures to which it is exposed.  Do not use pressure 
sensitive tape as a sealant.  

e.  Make spiral lock seam duct, and flat oval with approved methods 
indicatedin SMACNA 1966. 

2.6.1.1   General Service Duct Connectors

Provide a flexible duct connector approximately 6 inches in width where 
sheet metal connections are made to fans or where ducts of dissimilar 
metals are connected.  

2.6.2   Diffusers, Registers, and Grilles

Provide factory-fabricated units of steel that distribute the specified 
quantity of air evenly over space intended without causing noticeable 
drafts, air movement faster than 50 fpm in occupied zone, or dead spots 
anywhere in the conditioned area.  Provide outlets for diffusion, spread, 
throw, and noise level as required for specified performance.  Certify 
performance according to ASHRAE 70.  Provide sound rated and certified 
inlets and outlets according to ASHRAE 70.  Provide sound power level as 
indicated.  Provide diffusers and registers with volume damper with 
accessible operator, unless otherwise indicated; or if standard with the 
manufacturer, an automatically controlled device is acceptable.  Provide 
opposed blade type volume dampers for all diffusers and registers, except 
linear slot diffusers.  Provide linear slot diffusers with round or 
elliptical balancing dampers.  Where the inlet and outlet openings are 
located less than 7 feet above the floor, protect them by a grille or 
screen according to NFPA 90A.

2.6.3   Air Vents, Penthouses, and Goosenecks

Fabricate air vents, penthouses, and goosenecks from galvanized steel 
sheets with galvanized structural shapes.  Provide sheet metal thickness, 
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reinforcement, and fabrication that conform to SMACNA 1966.  Accurately 
fit and secure louver blades to frames.  Fold or bead edges of louver 
blades for rigidity and baffle these edges to exclude driving rain.  
Provide air vents, penthouses, and goosenecks with bird screen.

2.6.4   Bird Screens and Frames

Provide bird screens that conform to ASTM E2016, No. 2 mesh, aluminum or 
stainless steel.  Provide "medium-light" rated aluminum screens.  Provide 
"light" rated stainless steel screens.  Provide removable type frames 
fabricated from either stainless steel or extruded aluminum.

2.7   AIR SYSTEMS EQUIPMENT

2.7.1   Air Filters

List air filters according to requirements of UL 900 , except list high 
efficiency particulate air filters of 99.97 percent efficiency by the DOP 
Test method under the Label Service to meet the requirements of UL 586 .

2.7.1.1   Extended Surface Pleated Panel Filters

Provide 2 inch depth, sectional, disposable type filters of the size 
indicated with a MERV of 8 when tested according to ASHRAE 52.2 .  Provide 
initial resistance at 500 fpm that does not exceed 0.36 inches water gauge.  
Provide UL Class 2 filters, and nonwoven cotton and synthetic fiber mat 
media.  Attach a wire support grid bonded to the media to a moisture 
resistant fiberboard frame.  Bond all four edges of the filter media to 
the inside of the frame to prevent air bypass and increase rigidity.

2.8   FACTORY PAINTING

Factory paint new equipment, which are not of galvanized construction.  
Paint with a corrosion resisting paint finish according to ASTM A123/A123M  
or ASTM A924/A924M .  Clean, phosphatize and coat internal and external 
ferrous metal surfaces with a paint finish which has been tested according 
to ASTM B117, ASTM D1654, and ASTM D3359.  Submit evidence of satisfactory 
paint performance for a minimum of 125 hours for units to be installed 
indoors and 500 hours for units to be installed outdoors.  Provide rating 
of failure at the scribe mark that is not less than 6, average creepage 
not greater than 1/8 inch.  Provide rating of the inscribed area that is 
not less than 10, no failure.  On units constructed of galvanized steel 
that have been welded, provide a final shop docket of zinc-rich protective 
paint on exterior surfaces of welds or welds that have burned through from 
the interior according to ASTM D520 Type I.

Factory painting that has been damaged prior to acceptance by the 
Contracting Officer shall be field painted in compliance with the 
requirements of paragraph FIELD PAINTING OF MECHANICAL EQUIPMENT. 

PART 3   EXECUTION

3.1   EXAMINATION

After becoming familiar with all details of the work, verify all 
dimensions in the field, and advise the Contracting Officer of any 
discrepancy before performing the work.
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3.2   INSTALLATION

a.  Install materials and equipment in accordance with the requirements of 
the contract drawings and approved manufacturer's installation 
instructions.  Accomplish installation by workers skilled in this type 
of work.  Perform installation so that there is no degradation of the 
designed fire ratings of walls, partitions, ceilings, and floors.

b.  No installation is permitted to block or otherwise impede access to 
any existing machine or system.  Install all hinged doors to swing 
open a minimum of 120 degrees.  Provide an area in front of all access 
doors that clears a minimum of 3 feet.  In front of all access doors 
to electrical circuits, clear the area the minimum distance to 
energized circuits as specified in OSHA Standards, part 1910.333 
(Electrical-Safety Related work practices)and an additional 3 feet.

c.  Except as otherwise indicated, install emergency switches and alarms 
in conspicuous locations.  Mount all indicators, to include gauges, 
meters, and alarms in order to be easily visible by people in the area.

3.2.1   Flexible Duct

Install pre-insulated flexible duct in accordance with the latest printed 
instructions of the manufacturer to ensure a vapor tight joint.  Provide 
hangers, when required to suspend the duct, of the type recommended by the 
duct manufacturer and set at the intervals recommended.

3.2.2   Duct Test Holes

Provide holes with closures or threaded holes with plugs in ducts and 
plenums as indicated or where necessary for the use of pitot tube in 
balancing the air system.  Plug insulated duct at the duct surface, 
patched over with insulation and then marked to indicate location of test 
hole if needed for future use.

3.3   CLEANING

Thoroughly clean surfaces of piping and equipment that have become covered 
with dirt, plaster, or other material during handling and construction 
before such surfaces are prepared for final finish painting or are 
enclosed within the building structure.  Before final acceptance, clean 
mechanical equipment, including piping, ducting, and fixtures, and free 
from dirt, grease, and finger marks.  When the work area is in an occupied 
space, protect all furniture and equipment from dirt and debris.  
Incorporate housekeeping for field construction work which leaves all 
furniture and equipment in the affected area free of construction 
generated dust and debris; and, all floor surfaces vacuum-swept clean.

3.4   PENETRATIONS

Provide sleeves and prepared openings for duct mains, branches, and other 
penetrating items, and install during the construction of the surface to 
be penetrated.  Cut sleeves flush with each surface.  Place sleeves for 
round duct 15 inches and smaller.  Build framed, prepared openings for 
round duct larger than 15 inches and square, rectangular or oval ducts.  
Sleeves and framed openings are also required where grilles, registers, 
and diffusers are installed at the openings.  Provide one inch clearance 
between penetrating and penetrated surfaces except at grilles, registers, 
and diffusers.  Pack spaces between sleeve or opening and duct or duct 
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insulation with mineral fiber conforming with ASTM C553, Type 1, Class B-2.

3.4.1   Sleeves

Fabricate sleeves, except as otherwise specified or indicated, from 20 
gauge thick mill galvanized sheet metal.  Where sleeves are installed in 
bearing walls or partitions, provide black steel pipe conforming with 
ASTM A53/A53M, Schedule 20.

3.4.2   Closure Collars

Provide closure collars of a minimum 4 inches wide, unless otherwise 
indicated, for exposed ducts and items on each side of penetrated surface, 
except where equipment is installed.  Install collar tight against the 
surface and fit snugly around the duct or insulation.  Grind sharp edges 
smooth to prevent damage to penetrating surface.  Fabricate collars for 
round ducts 15 inches in diameter or less from 20 gauge galvanized steel.  
Fabricate collars for square and rectangular ducts, or round ducts with 
minimum dimension over 15 inches from 18 gauge galvanized steel.  
Fabricate collars for square and rectangular ducts with a maximum side of 
15 inches or less from 20 gauge galvanized steel.  Install collars with 
fasteners a maximum of 6 inches on center.  Attach to collars a minimum of 
4 fasteners where the opening is 12 inches in diameter or less, and a 
minimum of 8 fasteners where the opening is 20 inches in diameter or less.

3.4.3   Firestopping

Where ducts pass through fire-rated walls, fire partitions, and fire rated 
chase walls, seal the penetration with fire stopping materials as 
specified in Section 07 84 00 FIRESTOPPING.

3.5   FIELD PAINTING OF MECHANICAL EQUIPMENT

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces 
need not be painted.  Apply coatings to clean dry surfaces.  Clean the 
surfaces to remove dust, dirt, rust, oil and grease by wire brushing and 
solvent degreasing prior to application of paint, except clean to bare 
metal on metal surfaces subject to temperatures in excess of 120 degrees F.  
Where more than one coat of paint is specified, apply the second coat 
after the preceding coat is thoroughly dry.  Lightly sand damaged painting 
and retouch before applying the succeeding coat.  Provide aluminum or 
light gray finish coat.

3.5.1   Temperatures less than 120 degrees F

Immediately after cleaning, apply one coat of pretreatment primer applied 
to a minimum dry film thickness of 0.3 mil, one coat of primer applied to 
a minimum dry film thickness of one mil; and two coats of enamel applied 
to a minimum dry film thickness of one mil per coat to metal surfaces 
subject to temperatures less than 120 degrees F.

3.6   TESTING, ADJUSTING, AND BALANCING

The requirements for testing, adjusting, and balancing are specified in 
Section 23 05 93 TESTING, ADJUSTING AND BALANCING FOR HVAC.  Begin 
testing, adjusting, and balancing only when the air supply and 
distribution, including controls, has been completed, with the exception 
of performance tests.
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3.7   PERFORMANCE TESTS

After testing, adjusting, and balancing is complete as specified, test 
each system as a whole to see that all items perform as integral parts of 
the system and temperatures and conditions are evenly controlled 
throughout the building.  Record the testing during the applicable 
season.  Make corrections and adjustments as necessary to produce the 
conditions indicated or specified.  

Submit test reports for the ductwork leak test, and performance tests in 
booklet form, upon completion of testing.  Document phases of tests 
performed including initial test summary, repairs/adjustments made, and 
final test results in the reports.

3.8   OPERATION AND MAINTENANCE

3.8.1   Operation and Maintenance Manuals

Submit six manuals at least 2 weeks prior to field training.  Submit data 
complying with the requirements specified in Section 01 78 23 OPERATION 
AND MAINTENANCE DATA.  Submit Data Package 3 for the items/units listed 
under SD-10 Operation and Maintenance Data

3.8.2   Operation And Maintenance Training

Conduct a training course for the members of the operating staff as 
designated by the Contracting Officer.   Make the training period consist 
of a total of 8 hours of normal working time and start it after all work 
specified herein is functionally completed and the Performance Tests have 
been approved.  Conduct field instruction that covers all of the items 
contained in the Operation and Maintenance Manuals as well as 
demonstrations of routine maintenance operations.  Submit the proposed 
On-site Training schedule concurrently with the Operation and Maintenance 
Manuals and at least 14 days prior to conducting the training course.

         -- End of Section --
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SECTION 26 20 00

INTERIOR DISTRIBUTION SYSTEM
08/19

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2013) Standard Specification for 
Hard-Drawn Copper Wire

ASTM B8 (2011; R 2017) Standard Specification for 
Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft

ASTM D709 (2017) Standard Specification for 
Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 81 (2012) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

IEEE C2 (2017; Errata 1-2 2017; INT 1 2017) 
National Electrical Safety Code

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2017; Errata 2017) Standard for 
Acceptance Testing Specifications for 
Electrical Power Equipment and Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C80.1 (2005) American National Standard for 
Electrical Rigid Steel Conduit (ERSC)

ANSI C80.3 (2015) American National Standard for 
Electrical Metallic Tubing (EMT)

ANSI C80.5 (2015) American National Standard for 
Electrical Rigid Aluminum Conduit

NEMA 250 (2020) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA FU 1 (2012) Low Voltage Cartridge Fuses
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NEMA ICS 1 (2000; R 2015) Standard for Industrial 
Control and Systems: General Requirements

NEMA ICS 2 (2000; R 2005; Errata 2008) Industrial 
Control and Systems Controllers, 
Contactors, and Overload Relays Rated 600 V

NEMA ICS 4 (2015) Application Guideline for Terminal 
Blocks

NEMA ICS 6 (1993; R 2016) Industrial Control and 
Systems; Enclosures

NEMA KS 1 (2013) Enclosed and Miscellaneous 
Distribution Equipment Switches (600 V 
Maximum)

NEMA RN 1 (2005; R 2013) Polyvinyl-Chloride (PVC) 
Externally Coated Galvanized Rigid Steel 
Conduit and Intermediate Metal Conduit

NEMA ST 20 (1992; R 19972014) Standard for Dry-Type 
Transformers for General Applications

NEMA TC 2 (2013) Standard for Electrical Polyvinyl 
Chloride (PVC) Conduit

NEMA TC 3 (2016) Polyvinyl Chloride (PVC) Fittings 
for Use With Rigid PVC Conduit and Tubing

NEMA WD 1 (1999; R 2020) Standard for General Color 
Requirements for Wiring Devices

NEMA WD 6 (2016) Wiring Devices Dimensions 
Specifications

NEMA Z535.4 (2011; R 2017) Product Safety Signs and 
Labels

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA 
20-1; TIA 20-2; TIA 20-3; TIA 20-4) 
National Electrical Code

NFPA 70E (2018; TIA 18-1; TIA 81-2) Standard for 
Electrical Safety in the Workplace

NFPA 780 (2017) Standard for the Installation of 
Lightning Protection Systems

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-607 (2015c; Addendum 1 2017) Generic 
Telecommunications Bonding and Grounding 
(Earthing) for Customer Premises
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

10 CFR 431 Energy Efficiency Program for Certain 
Commercial and Industrial Equipment

29 CFR 1910.147 The Control of Hazardous Energy (Lock 
Out/Tag Out)

29 CFR 1910.303 Electrical, General

UNDERWRITERS LABORATORIES (UL)

UL 1 (2005; Reprint Aug 2017) UL Standard for 
Safety Flexible Metal Conduit

UL 5 (2016) UL Standard for Safety Surface 
Metal Raceways and Fittings

UL 6 (2007; Reprint Nov 2014) Electrical Rigid 
Metal Conduit-Steel

UL 6A (2008; Reprint Nov 2014) Electrical Rigid 
Metal Conduit - Aluminum, Red Brass, and 
Stainless Steel

UL 20 (2018; Reprint Jan 2021) UL Standard for 
Safety General-Use Snap Switches

UL 44 (2018) UL Standard for Safety 
Thermoset-Insulated Wires and Cables

UL 50 (2015) UL Standard for Safety Enclosures 
for Electrical Equipment, 
Non-Environmental Considerations

UL 67 (2018; Reprint Mar 2019) UL Standard for 
Safety Panelboards

UL 83 (2017) UL Standard for Safety 
Thermoplastic-Insulated Wires and Cables

UL 198M (2018) UL Standard for Mine-Duty Fuses

UL 360 (2013; Reprint Nov 2018) UL Standard for 
Safety Liquid-Tight Flexible Metal Conduit

UL 467 (2013; Reprint Jun 2017) UL Standard for 
Safety Grounding and Bonding Equipment

UL 486A-486B (2018) UL Standard for Safety Wire 
Connectors

UL 486C (2018) UL Standard for Safety Splicing 
Wire Connectors

UL 489 (2016) UL Standard for Safety Molded-Case 
Circuit Breakers, Molded-Case Switches and 
Circuit-Breaker Enclosures
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UL 498 (2017; Reprint Dec 2018) UL Standard for 
Safety Attachment Plugs and Receptacles

UL 506 (2017) UL Standard for Safety Specialty 
Transformers

UL 508 (2018; Reprint Jul 2021) UL Standard for 
Safety Industrial Control Equipment

UL 510 (2017) UL Standard for Safety Polyvinyl 
Chloride, Polyethylene and Rubber 
Insulating Tape

UL 514A (2013; Reprint Aug 2017) UL Standard for 
Safety Metallic Outlet Boxes

UL 514B (2012; Reprint Nov 2014) Conduit, Tubing 
and Cable Fittings

UL 514C (2014; Reprint Nov 2018) UL Standard for 
Safety Nonmetallic Outlet Boxes, 
Flush-Device Boxes, and Covers

UL 651 (2011; Reprint Nov 2018) UL Standard for 
Safety Schedule 40, 80, Type EB and A 
Rigid PVC Conduit and Fittings

UL 797 (2007; Reprint Mar 2017) UL Standard for 
Safety Electrical Metallic Tubing -- Steel

UL 817 (2015; Reprint May 2017) UL Standard for 
Safety Cord Sets and Power-Supply Cords

UL 869A (2006) Reference Standard for Service 
Equipment

UL 870 (2016; Reprint Mar 2019) UL Standard for 
Safety Wireways, Auxiliary Gutters, and 
Associated Fittings

UL 943 (2016; Reprint Feb 2018) UL Standard for 
Safety Ground-Fault Circuit-Interrupters

UL 1063 (2017) UL Standard for Safety Machine-Tool 
Wires and Cables

UL 1242 (2006; Reprint Mar 2014) Standard for 
Electrical Intermediate Metal Conduit -- 
Steel

UL 1449 (2014; Reprint Jul 2017) UL Standard for 
Safety Surge Protective Devices

UL 1561 (2011; Reprint Jun 2015) Dry-Type General 
Purpose and Power Transformers

UL 1660 (2019) Liquid-Tight Flexible Nonmetallic 
Conduit
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UL 4248-1 (2017) UL Standard for Safety Fuseholders 
- Part 1: General Requirements

UL 4248-12 (2018) UL Standard for Safety Fuseholders 
- Part 12: Class R

1.2   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms 
used in these specifications, and on the drawings, are as defined in 
IEEE 100 .

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. 

SD-03 Product Data

Receptacles

Circuit Breakers

Switches

Transformers

Enclosed Circuit Breakers

Motor Controllers

Manual Motor Starters

Fuses

Panelboards

Wireways

Marking Strips

          Surge Protective Devices; G

SD-06 Test Reports

600-volt Wiring Test

Grounding System Test

Transformer Tests

Ground-Fault Receptacle Test

SD-09 Manufacturer's Field Reports

Transformer Factory Tests

SD-10 Operation and Maintenance Data
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Electrical Systems, Data Package 5

1.4   QUALITY ASSURANCE

1.4.1   Fuses

Submit coordination data as specified in paragraph, FUSES of this section.

1.4.2   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" or "must" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Provide equipment, 
materials, installation, and workmanship in accordance with NFPA 70  unless 
more stringent requirements are specified or indicated.

1.4.3   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship and:

a.  Have been in satisfactory commercial or industrial use for 2 years 
prior to bid opening including applications of equipment and materials 
under similar circumstances and of similar size.

b.  Have been on sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2-year period.

c.  Where two or more items of the same class of equipment are required, 
provide products of a single manufacturer; however, the component 
parts of the item need not be the products of the same manufacturer 
unless stated in this section.

1.4.3.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, 
is furnished.

1.4.3.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
are not acceptable.

1.5   MAINTENANCE

1.5.1   Electrical Systems

Submit operation and maintenance manuals for electrical systems that 
provide basic data relating to the design, operation, and maintenance of 
the electrical distribution system for the building.  Include the 
following:

a.  Single line diagram of the "as-built" building electrical system.
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b.  Schematic diagram of electrical control system (other than HVAC, 
covered elsewhere).

c.  Manufacturers' operating and maintenance manuals on active electrical 
equipment.

1.6   WARRANTY

Provide equipment items  supported by service organizations that are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

As a minimum, meet requirements of UL, where UL standards are established 
for those items, and requirements of NFPA 70  for all materials, equipment, 
and devices.

2.2   CONDUIT AND FITTINGS

Conform to the following:

2.2.1   Rigid Metallic Conduit

2.2.1.1   Rigid, Threaded Zinc-Coated Steel Conduit

ANSI C80.1 , UL 6 .

2.2.1.2   Rigid Aluminum Conduit

ANSI C80.5 , UL 6A .

2.2.2   Rigid Nonmetallic Conduit

PVC Type EPC-40, and EPC-80 in accordance with NEMA TC 2, UL 651 .

2.2.3   Intermediate Metal Conduit (IMC)

UL 1242 , zinc-coated steel only.

2.2.4   Electrical, Zinc-Coated Steel Metallic Tubing (EMT)

UL 797 , ANSI C80.3 .

2.2.5   Plastic-Coated Rigid Steel and IMC Conduit

NEMA RN 1, Type 40( 40 mils thick).

2.2.6   Flexible Metal Conduit

UL 1 .

2.2.6.1   Liquid-Tight Flexible Metal Conduit, Steel

UL 360 .
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2.2.7   Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B .  Ferrous fittings:  cadmium- or zinc-coated in accordance with 
UL 514B .

2.2.7.1   Fittings for Rigid Metal Conduit and IMC

Threaded-type.  Split couplings unacceptable.

2.2.7.2   Fittings for EMT

Steel compression type.

2.2.8   Fittings for Rigid Nonmetallic Conduit

NEMA TC 3 for PVC, and UL 514B .

2.2.9   Liquid-Tight Flexible Nonmetallic Conduit

UL 1660 .

2.3   SURFACE RACEWAY

2.3.1   Surface Metal Raceway

UL 5 , two-piece painted aluminum, totally enclosed, snap-cover type.

2.4   OUTLET BOXES AND COVERS

UL 514A , cadmium- or zinc-coated, if ferrous metal.  UL 514C , if 
nonmetallic.

2.5   CABINETS, JUNCTION BOXES, AND PULL BOXES

UL 50 ; volume greater than 100 cubic inches, NEMA Type 1 enclosure; sheet 
steel, hot-dip, zinc-coated.  Where exposed to wet, damp, or corrosive 
environments, NEMA Type 3R or as indicated.

2.6   WIRES AND CABLES

Provide wires and cables in accordance applicable requirements of NFPA 70  
and UL for type of insulation, jacket, and conductor specified or 
indicated.  Do not use wires and cables manufactured more than 12 months 
prior to date of delivery to site.

2.6.1   Conductors

Provide the following:

a.  Conductor sizes and capacities shown are based on copper, unless 
indicated otherwise.

b.  Conductors No. 8 AWG and larger diameter:  stranded.

c.  Conductors No. 10 AWG and smaller diameter:  solid.

d.  Conductors for remote control, alarm, and signal circuits, classes 1, 
2, and 3:  stranded unless specifically indicated otherwise.
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e.  All conductors:  copper.

2.6.1.1   Minimum Conductor Sizes

Provide minimum conductor size in accordance with the following:

a.  Branch circuits:  No. 12 AWG.

b.  Class 1 remote-control and signal circuits:  No. 14 AWG.

c.  Class 2 low-energy, remote-control and signal circuits:  No. 16 AWG.

d.  Class 3 low-energy, remote-control, alarm and signal circuits:  No. 22 
AWG.

2.6.2   Color Coding

Provide color coding for service, feeder, branch, control, and signaling 
circuit conductors.

2.6.2.1   Ground and Neutral Conductors

Provide color coding of ground and neutral conductors as follows:

a.  Grounding conductors:  Green.

b.  Neutral conductors:  White.

c.  Exception, where neutrals of more than one system are installed in 
same raceway or box, other neutrals color coding:  white with a 
different colored (not green) stripe for each.

2.6.2.2   Ungrounded Conductors

Provide color coding of ungrounded conductors in different voltage systems 
as follows:

a.  208/120 volt, three-phase

(1) Phase A - black

(2) Phase B - red

(3) Phase C - blue

b.  480/277 volt, three-phase

(1) Phase A - brown

(2) Phase B - orange

(3) Phase C - yellow

c.  120/240 volt, single phase:  Black and red

2.6.3   Insulation

Unless specified or indicated otherwise or required by NFPA 70 , provide 
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power and lighting wires rated for 600-volts, Type THWN/THHN conforming to 
UL 83  or Type XHHW or RHW conforming to UL 44 , except that grounding wire 
may be type TW conforming to UL 83 ; remote-control and signal circuits:  
Type TW or TF, conforming to UL 83 .  Where lighting fixtures require 
90-degree Centigrade (C) conductors, provide only conductors with 
90-degree C insulation or better.

2.6.4   Bonding Conductors

ASTM B1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.6.4.1   Telecommunications Bonding Backbone (TBB)

Provide a copper conductor TBB in accordance with TIA-607  with No. 6 AWG 
minimum size, and sized at 2 kcmil per linear foot of conductor length up 
to a maximum size of 3/0 AWG.  Provide insulated TBB with insulation as 
specified in the paragraph INSULATION and meeting the fire ratings of its 
pathway.

2.6.4.2   Bonding Conductor for Telecommunications

Provide a copper conductor Bonding Conductor for Telecommunications 
between the telecommunications main grounding busbar (TMGB) and the 
electrical service ground in accordance with TIA-607 .  Size the bonding 
conductor for telecommunications the same as the TBB.

2.6.5   Cord Sets and Power-Supply Cords

UL 817 .

2.7   SPLICES AND TERMINATION COMPONENTS

UL 486A-486B  for wire connectors and UL 510  for insulating tapes.  
Connectors for No. 10 AWG and smaller diameter wires:  insulated, 
pressure-type in accordance with UL 486A-486B  or UL 486C  (twist-on 
splicing connector).  Provide solderless terminal lugs on stranded 
conductors.

2.8   DEVICE PLATES

Provide the following:

a.  UL listed, one-piece device plates for outlets to suit the devices 
installed.

b.  For metal outlet boxes, plates on unfinished walls:  zinc-coated sheet 
steel or cast metal having round or beveled edges.

c.  For nonmetallic boxes and fittings, other suitable plates may be 
provided.

d.  Plates on finished walls:  nylon or lexan, minimum 0.03 inch wall 
thickness and same color as receptacle or toggle switch with which 
they are mounted.

e.  Screws:  machine-type with countersunk heads in color to match finish 
of plate.
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f.  Sectional type device plates are not be permitted.

g.  Plates installed in wet locations:  gasketed and UL listed for "wet 
locations."

2.9   SWITCHES

2.9.1   Toggle Switches

NEMA WD 1,  UL 20 , single pole, double pole, three-way, and four-way, 
totally enclosed with bodies of thermoplastic or thermoset plastic and 
mounting strap with grounding screw.  Include the following:

a.  Handles:  per Architect thermoplastic.

b.  Wiring terminals:  screw-type, side-wired.

c.  Contacts:  silver-cadmium and contact arm - one-piece copper alloy.

d.  Switches:  rated quiet-type ac only, 120/277 volts, with current 
rating and number of poles indicated.

2.9.2   Switch with Red Pilot Handle

NEMA WD 1.  Provide the following:

a.  Pilot lights that are integrally constructed as a part of the switch's 
handle.

b.  Pilot light color:  red and illuminate whenever the switch is closed 
or "on".

c.  Pilot lighted switch:  rated 20 amps and 120 volts or 277 volts as 
indicated.

d.  The circuit's neutral conductor to each switch with a pilot light.

2.9.3   Disconnect Switches

NEMA KS 1.  Provide heavy duty-type switches where indicated, where 
switches are rated higher than 240 volts, and for double-throw switches.  
Utilize Class R fuseholders and fuses for fused switches, unless indicated 
otherwise.  Provide horsepower rated for switches serving as the 
motor-disconnect means.  Provide switches in NEMA 1 or 3R, enclosure as 
indicated per NEMA ICS 6 .

2.10   FUSES

NEMA FU 1.  Provide complete set of fuses for each fusible switch.  
Coordinate time-current characteristics curves of fuses serving motors or 
connected in series with circuit breakers for proper operation. Submit 
coordination data for approval.  Provide fuses with a voltage rating not 
less than circuit voltage.

2.10.1   Fuseholders

Provide in accordance with UL 4248-1 .
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2.10.2   Cartridge Fuses, Current Limiting Type (Class R)

UL 198M , Class RK-1 or RK-5 time-delay type.  Provide only Class R  
associated fuseholders in accordance with UL 4248-12 .

2.10.3   Cartridge Fuses, High-Interrupting Capacity, Current Limiting Type 
(Classes J, L, and CC)

UL 198M , Class J for zero to 600 amperes, Class L for 601 to 6,000 
amperes, and Class CC for zero to 30 amperes.

2.10.4   Cartridge Fuses, Current Limiting Type (Class T)

UL 198M , Class T for zero to 1,200 amperes, 300 volts; and zero to 800 
amperes, 600 volts.

2.11   RECEPTACLES

Provide the following:

a.  UL 498 , general purpose specification grade, grounding-type.  
Residential grade receptacles are not acceptable.

b.  Ratings and configurations:  as indicated.

c.  Bodies:  Per Architect as per NEMA WD 1.

d.  Face and body:  thermoplastic supported on a metal mounting strap.

e.  Dimensional requirements:  per NEMA WD 6.

f.  Screw-type, side-wired wiring terminals or of the solderless pressure 
type having suitable conductor-release arrangement.

g.  Grounding pole connected to mounting strap.

h.  The receptacle:  containing triple-wipe power contacts and double or 
triple-wipe ground contacts.

2.11.1   Split Duplex Receptacles

Provide separate terminals for each ungrounded pole.  One receptacle must 
be controlled separately.

2.11.2   Weatherproof Receptacles

Provide receptacles, UL listed for use in "wet locations".  Include cast 
metal box with gasketed, hinged, lockable and weatherproof while-in-use, 
die-cast metal/aluminum cover plate.

2.11.3   Ground-Fault Circuit Interrupter Receptacles

UL 943 , duplex type for mounting in standard outlet box.  Provide device 
capable of detecting current leak when the current to ground is 6 
milliamperes or higher, and tripping per requirements of UL 943  for Class 
A ground-fault circuit interrupter devices.  Provide screw-type, 
side-wired wiring terminals or pre-wired (pigtail) leads.
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2.12   PANELBOARDS

Provide panelboards in accordance with the following:

a.  UL 67  and UL 50  having a short-circuit current rating as indicated of 
10,000 amperes symmetrical minimum for voltages 240 V and below  of 
14,000 amperes symmetrical minimum for 480 V.

b.  Panelboards for use as service disconnecting means:  additionally 
conform to UL 869A .

c.  Panelboards:  circuit breaker-equipped.

d.  Designed such that individual breakers can be removed without 
disturbing adjacent units or without loosening or removing 
supplemental insulation supplied as means of obtaining clearances as 
required by UL.

e.  "Specific breaker placement" is required in panelboards to match the 
breaker placement indicated in the panelboard schedule on the drawings.

f.  Use of "Subfeed Breakers" is not acceptable.

g.  Main breaker:  "separately" mounted "above" or "below" branch breakers.

h.  Where "space only" is indicated, make provisions for future 
installation of breakers.

i.  Directories:  indicate load served by each circuit in panelboard.

j.  Directories:  indicate source of service to panelboard (e.g., Panel PA 
served from Panel MDP).

k.  Provide new directories for existing panels modified by this project 
as indicated.

  l. Type directories and mount in holder behind transparent protective 
covering.

m.  Panelboards:  listed and labeled for their intended use.

n.  Panelboard nameplates:  provided in accordance with paragraph FIELD 
FABRICATED NAMEPLATES.

2.12.1   Enclosure

Provide panelboard enclosure in accordance with the following:

a.  UL 50 .

b.  Cabinets mounted outdoors or flush-mounted:  hot-dipped galvanized 
after fabrication.

c.  Cabinets:  painted in accordance with paragraph PAINTING.

d.  Outdoor cabinets:  NEMA 3R raintight with conduit hubs welded to the 
cabinet.

e.  Front edges of cabinets:  form-flanged or fitted with structural 
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shapes welded or riveted to the sheet steel, for supporting the 
panelboard front.

f.  All cabinets:  fabricated such that no part of any surface on the 
finished cabinet deviates from a true plane by more than 1/8 inch.

g.  Holes:  provided in the back of indoor surface-mounted cabinets, with 
outside spacers and inside stiffeners, for mounting the cabinets with a
 1/2 inch clear space between the back of the cabinet and the wall 
surface.

h.  Flush doors:  mounted on hinges that expose only the hinge roll to 
view when the door is closed.

i.  Each door:  fitted with a combined catch and lock latch.

j.  Keys:  two provided with each lock, with all locks keyed alike.

k.  Finished-head cap screws:  provided for mounting the panelboard fronts 
on the cabinets.

2.12.2   Panelboard Buses

Support bus bars on bases independent of circuit breakers.  Design main 
buses and back pans so that breakers may be changed without machining, 
drilling, or tapping.  Provide isolated neutral bus in each panel for 
connection of circuit neutral conductors.  Provide separate ground bus 
identified as equipment grounding bus per UL 67  for connecting grounding 
conductors; bond to steel cabinet.  In addition to equipment grounding 
bus, provide second "isolated" ground bus, where indicated.

2.12.2.1   Panelboard Neutrals for Non-Linear Loads

Provide in accordance with the following:.

a.  UL listed, with panelboard type specifically UL heat rise tested for 
use on non-linear loads.

b.  Panelboard:  heat rise tested in accordance with UL 67 , except with 
the neutral assembly installed and carrying 200 percent of the phase 
bus current during testing.

c.  Verification of the testing procedure:  provided upon request.

d.  Two neutral assemblies paralleled together with cable is not 
acceptable.

e.  Nameplates for panelboard rated for use on non-linear loads:  marked 
"SUITABLE FOR NON-LINEAR LOADS" and in accordance with paragraph FIELD 
FABRICATED NAMEPLATES.

f.  Provide a neutral label with instructions for wiring the neutral of 
panelboards rated for use on non-linear loads.

2.12.3   Circuit Breakers

UL 489 , thermal magnetic-type having a minimum short-circuit current 
rating equal to the short-circuit current rating of the panelboard in 
which the circuit breaker will be mounted.  Breaker terminals:  UL listed 
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as suitable for type of conductor provided.  Where indicated on the 
drawings, provide circuit breakers with shunt trip devices.  Series rated 
circuit breakers and plug-in circuit breakers are unacceptable.

2.12.3.1   Multipole Breakers

Provide common trip-type with single operating handle.  Design breaker 
such that overload in one pole automatically causes all poles to open.  
Maintain phase sequence throughout each panel so that any three adjacent 
breaker poles are connected to Phases A, B, and C, respectively.

2.12.3.2   Circuit Breaker With Ground-Fault Circuit Interrupter

UL 943  and NFPA 70 .  Provide with auto-monitoring (self-test) and lockout 
features, "push-to-test" button, visible indication of tripped condition, 
and ability to detect and trip when current imbalance is 6 milliamperes or 
higher per requirements of UL 943  for Class A ground-fault circuit 
interrupter devices.

2.13   ENCLOSED CIRCUIT BREAKERS

UL 489 .  Individual molded case circuit breakers with voltage and 
continuous current ratings, number of poles, overload trip setting, and 
short circuit current interrupting rating as indicated.  Enclosure type as 
indicated.

2.14   TRANSFORMERS

Provide transformers in accordance with the following:

a.  NEMA ST 20 , general purpose, dry-type, self-cooled, ventilated.

b.  Provide transformers in NEMA 1 enclosure.

c.  Taps for transformers 15 kVA and larger:  Two 2.5 percent taps Full 
Capacity Above Nominal (FCAN) and four 2.5 percent taps Full Capacity 
Below Nominal (FCBN) .

d.  Transformer insulation system: 

(1) 220 degrees C insulation system for transformers 15 kVA and 
greater, with temperature rise not exceeding 115 degrees C under 
full-rated load in maximum ambient of 40 degrees C.

(2) 180 degrees C insulation for transformers rated 10 kVA and less, 
with temperature rise not exceeding 80 degrees C under full-rated 
load in maximum ambient of 40 degrees C.

e.  Transformer of 150 degrees C temperature rise is not acceptable.

f.  Transformer of 115 degrees C temperature rise:  capable of carrying 
continuously 115 percent of nameplate kVA without exceeding insulation 
rating.

g. Transformers:  quiet type with maximum sound level at least 3 decibels 
less than NEMA standard level for transformer ratings indicated.
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2.14.1   Specified Transformer Efficiency

Transformers, indicated and specified with:  480V primary, 80 degrees C or 
115 degrees C temperature rise, kVA ratings of 37.5 to 100 for single 
phase or 30 to 500 for three phase, energy efficient type.  The 
transformer is not acceptable if the calculated transformer efficiency is 
less than the efficiency indicated in 10 CFR 431 , Subpart K.

2.14.2   Transformers With Non-Linear Loads

Provide transformers for non-linear loads in accordance with the following:

a.  Transformer insulation:  UL recognized 220 degrees C system.  Neither 
the primary nor the secondary temperature is allowed to exceed 220 
degrees C at any point in the coils while carrying their full rating 
of non-sinusoidal load.

b.  Transformers are to be UL listed and labeled for K-Factor rating as 
indicated in accordance with UL 1561 .

c.  Transformers evaluated by the UL K-Factor evaluation:  listed for 115 
degrees C average temperature rise only.

d.  Transformers with K-Factor ratings with temperature rise of 150 
degrees C rise are not acceptable.

e.  K-Factor rated transformers impedance:  allowed range of 3 percent to 
5 percent, with a minimum reactance of 2 percent to prevent excessive 
neutral current when supplying loads with large amounts of third 
harmonic.

2.15   MOTOR CONTROLLERS

Provide motor controllers in accordance with the following:

a.  UL 508 , NEMA ICS 1 , and NEMA ICS 2 .

b.  Provide controllers with thermal overload protection in each phase, 
and one spare normally open auxiliary contact, and one spare normally 
closed auxiliary contact.

c.  Provide controllers for motors rated 1-hp and above with electronic 
phase-voltage monitors designed to protect motors from phase-loss, 
undervoltage, and overvoltage.

d.  Provide protection for motors from immediate restart by a time 
adjustable restart relay.

e.  When used with pressure, float, or similar automatic-type or 
maintained-contact switch, provide a hand/off/automatic selector 
switch with the controller.

f.  Connections to selector switch:  wired such that only normal automatic 
regulatory control devices are bypassed when switch is in "hand" 
position.

g.  Safety control devices, such as low and high pressure cutouts, high 
temperature cutouts, and motor overload protective devices:  connected 
in motor control circuit in "hand" and "automatic" positions.
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h.  Control circuit connections to hand/off/automatic selector switch or 
to more than one automatic regulatory control device:  made in 
accordance with indicated or manufacturer's approved wiring diagram.

i.  Provide a disconnecting means, capable of being locked in the open 
position, for the motor that is located in sight from the motor 
location and the driven machinery location.  As an alternative, 
provide a motor controller disconnect, capable of being locked in the 
open position, to serve as the disconnecting means for the motor if it 
is in sight from the motor location and the driven machinery location.

j.  Overload protective devices:  provide adequate protection to motor 
windings; be thermal inverse-time-limit type; and include manual 
reset-type pushbutton on outside of motor controller case.

k.  Cover of combination motor controller and manual switch or circuit 
breaker:  interlocked with operating handle of switch or circuit 
breaker so that cover cannot be opened unless handle of switch or 
circuit breaker is in "off" position.

2.15.1   Control Wiring

Provide control wiring in accordance with the following:

a.  All control wire:  stranded tinned copper switchboard wire with 
600-volt flame-retardant insulation Type SIS meeting UL 44 , or Type 
MTW meeting UL 1063 , and passing the VW-1 flame tests included in 
those standards.

b.  Hinge wire:  Class K stranding.

c.  Current transformer secondary leads:  not smaller than No. 10 AWG.

d.  Control wire minimum size:  No. 14 AWG.

e.  Power wiring for 480-volt circuits and below:  the same type as 
control wiring with No. 12 AWG minimum size.

f.  Provide wiring and terminal arrangement on the terminal blocks to 
permit the individual conductors of each external cable to be 
terminated on adjacent terminal points.

2.15.2   Control Circuit Terminal Blocks

Provide control circuit terminal blocks in accordance with the following:

a.  NEMA ICS 4 .

b.  Control circuit terminal blocks for control wiring:  molded or 
fabricated type with barriers, rated not less than 600 volts.

c.  Provide terminals with removable binding, fillister or washer head 
screw type, or of the stud type with contact and locking nuts.

d.  Terminals:  not less than No. 10 in size with sufficient length and 
space for connecting at least two indented terminals for 10 AWG 
conductors to each terminal.
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e.  Terminal arrangement:  subject to the approval of the Contracting 
Officer with not less than four spare terminals or 10 percent, 
whichever is greater, provided on each block or group of blocks.

f.  Modular, pull apart, terminal blocks are acceptable provided they are 
of the channel or rail-mounted type.

g.  Submit data showing that any proposed alternate will accommodate the 
specified number of wires, are of adequate current-carrying capacity, 
and are constructed to assure positive contact between 
current-carrying parts.

2.15.2.1   Types of Terminal Blocks

a.  Short-Circuiting Type:  Short-circuiting type terminal blocks:  
furnished for all current transformer secondary leads with provision 
for shorting together all leads from each current transformer without 
first opening any circuit.  Terminal blocks:  comply with the 
requirements of paragraph CONTROL CIRCUIT TERMINAL BLOCKS above.

b.  Load Type:  Load terminal blocks rated not less than 600 volts and of 
adequate capacity:  provided for the conductors for NEMA Size 3 and 
smaller motor controllers and for other power circuits, except those 
for feeder tap units.  Provide terminals of either the stud type with 
contact nuts and locking nuts or of the removable screw type, having 
length and space for at least two indented terminals of the size 
required on the conductors to be terminated.  For conductors rated 
more than 50 amperes, provide screws with hexagonal heads.  Conducting 
parts between connected terminals must have adequate contact surface 
and cross-section to operate without overheating.  Provide each 
connected terminal with the circuit designation or wire number placed 
on or near the terminal in permanent contrasting color.

2.15.3   Control Circuits

Control circuits:  maximum voltage of 120 volts derived from control 
transformer in same enclosure.  Transformers:  conform to UL 506 , as 
applicable.  Transformers, other than transformers in bridge circuits:  
provide primaries wound for voltage available and secondaries wound for 
correct control circuit voltage.  Size transformers so that 80 percent of 
rated capacity equals connected load.  Provide disconnect switch on 
primary side.  Provide fuses in each ungrounded primary feeder.  Provide 
one fused secondary lead with the other lead grounded.

2.15.4   Enclosures for Motor Controllers

NEMA ICS 6 .

2.15.5   Pushbutton Stations

Provide with "start/stop" momentary contacts having one normally open and 
one normally closed set of contacts, and red lights to indicate when motor 
is running.  Stations:  heavy duty, oil-tight design.

2.15.6   Pilot and Indicating Lights

Provide LED cluster lamps.
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2.16   MANUAL MOTOR STARTERS (MOTOR RATED SWITCHES)

SingleDoubleThree pole designed for surface mounting with overload 
protection and pilot lights.

2.16.1   Pilot Lights

Provide yoke-mounted, seven element LED cluster light module.  Color: in 
accordance with NEMA ICS 2 .

2.17   LOCKOUT REQUIREMENTS

Provide circuit breakers, disconnecting means, and other devices that are 
electrical energy-isolating capable of being locked out for machines and 
other equipment to prevent unexpected startup or release of stored energy 
in accordance with 29 CFR 1910.147 , NFPA 70E and 29 CFR 1910.303 .  Comply 
with requirements of Division 23, "Mechanical" for mechanical isolation of 
machines and other equipment.

2.18   GROUNDING AND BONDING EQUIPMENT

2.18.1   Ground Rods

UL 467 .  Ground rods:  cone pointed copper-clad steel, with minimum 
diameter of 3/4 inch and minimum length 10 feet.  Sectional ground rods 
are permitted.

2.18.2   Ground Bus

Copper ground bus:  provided in the electrical equipment rooms as 
indicated.

2.19   MANUFACTURER'S NAMEPLATE

Provide on each item of equipment 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.

2.20   FIELD FABRICATED NAMEPLATES

Provide field fabricated nameplates in accordance with the following:

a.  ASTM D709.

b.  Provide laminated plastic nameplates for each equipment enclosure, 
relay, switch, and device; as specified or as indicated on the 
drawings.

c.  Each nameplate inscription:  identify the function and, when 
applicable, the position.

d.  Nameplates:  melamine plastic, 0.125 inch thick, black with white 
center core.

e.  Surface:  matte finish.  Corners:  square.  Accurately align lettering 
and engrave into the core.

f.  Minimum size of nameplates:  one by 2.5 inches.
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g.  Lettering size and style:  a minimum of 0.25 inch high normal block 
style.

2.21   WARNING SIGNS

Provide warning signs for flash protection in accordance with NFPA 70E and 
NEMA Z535.4  for switchboards, panelboards, industrial control panels, and 
motor control centers that are in other than dwelling occupancies and are 
likely to require examination, adjustment, servicing, or maintenance while 
energized.  Provide field installed signs to warn qualified persons of 
potential electric arc flash hazards when warning signs are not provided 
by the manufacturer.  Provide marking that is clearly visible to qualified 
persons before examination, adjustment, servicing, or maintenance of the 
equipment.

2.22   FIRESTOPPING MATERIALS

Provide firestopping around electrical penetrations .

2.23   WIREWAYS

UL 870 .  Material:  steel galvanized 16 gauge for heights and depths up to 
6 by 6 inches, and 14 gauge for heights and depths up to 12 by 12 inches.  
Provide in length indicated required for the application with screw- cover 
NEMA 1 enclosure per NEMA ICS 6 .

2.24   SURGE PROTECTIVE DEVICES

Provide parallel type surge protective devices (SPD) which comply with 
UL 1449  at the service entrance.  Provide surge protectors in a NEMA 1 
enclosure per NEMA ICS 6 .  SPD must have the same short-circuit current 
rating as the protected equipment and shall not be installed at a point of 
system where the available fault current is in excess of that rating.  Use 
Type 1 or Type 2 SPD and connect on the load side of a dedicated circuit 
breaker.  Submit performance and characteristic curves.
Provide the following modes of protection:

FOR SINGLE PHASE AND THREE PHASE WYE CONNECTED SYSTEMS-
Phase to phase ( L-L )
Each phase to neutral ( L-N )
Neutral to ground ( N-G )
Phase to ground ( L-G )

FOR DELTA CONNECTIONS-
Phase to phase ( L-L )
Phase to ground ( L-G )

SPDs at the service entrance:  provide with a minimum surge current rating 
of 80,000 amperes for L-L mode minimum and 40,000 amperes for other modes 
(L-N, L-G, and N-G).

Provide SPDs.  Maximum L-N, L-G, and N-G Voltage Protection Rating:

700V for 208Y/120V, three phase system

Maximum L-L Voltage Protection Rating:

1,200V for 208Y/120V, three phase system
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The minimum MCOV (Maximum Continuous Operating Voltage) rating for L-N and 
L-G modes of operation:  120 percent of nominal voltage for 240 volts and 
below.

2.25   FACTORY APPLIED FINISH

Provide factory-applied finish on electrical equipment in accordance with 
the following:

a.  NEMA 250 corrosion-resistance test and the additional requirements as 
specified herein.

b.  Interior and exterior steel surfaces of equipment enclosures:  
thoroughly cleaned followed by a rust-inhibitive phosphatizing or 
equivalent treatment prior to painting.

c.  Exterior surfaces:  free from holes, seams, dents, weld marks, loose 
scale or other imperfections.

d.  Interior surfaces:  receive not less than one coat of 
corrosion-resisting paint in accordance with the manufacturer's 
standard practice.

e.  Exterior surfaces:  primed, filled where necessary, and given not less 
than two coats baked enamel with semigloss finish.

f.  Equipment located indoors:  ANSI Light Gray, and equipment located 
outdoors:  ANSI Light Gray.

g.  Provide manufacturer's coatings for touch-up work and as specified in 
paragraph FIELD APPLIED PAINTING.

2.26   SOURCE QUALITY CONTROL

2.26.1   Transformer Factory Tests

Submittal:  include routine NEMA ST 20  transformer test results on each 
transformer and also provide the results of NEMA "design" and "prototype" 
tests that were made on transformers electrically and mechanically equal 
to those specified.

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations, including weatherproof and hazardous locations 
and ducts, plenums and other air-handling spaces:  conform to requirements 
of NFPA 70  and IEEE C2  and to requirements specified herein.

3.1.1   Underground Service

Underground service conductors and associated conduit:  continuous from 
service entrance equipment to outdoor power system connection.

3.1.2   Labels

Wherever work results in service entrance disconnect devices in more than 
one enclosure, as permitted by NFPA 70 , label each enclosure, new and 
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existing, as one of several enclosures containing service entrance 
disconnect devices.  Label, at minimum:  indicate number of service 
disconnect devices housed by enclosure and indicate total number of 
enclosures that contain service disconnect devices.  Provide laminated 
plastic labels conforming to paragraph FIELD FABRICATED NAMEPLATES.  Use 
lettering of at least 0.25 inch in height, and engrave on black-on-white 
matte finish.  Service entrance disconnect devices in more than one 
enclosure:  provided only as permitted by NFPA 70 .

3.1.3   Wiring Methods

Provide insulated conductors installed in rigid steel conduit, IMC, rigid 
nonmetallic conduit, or EMT, except where specifically indicated or 
specified otherwise or required by NFPA 70  to be installed otherwise.  
Grounding conductor:  separate from electrical system neutral conductor.  
Provide insulated green equipment grounding conductor for circuit(s) 
installed in conduit and raceways. Minimum conduit size:  1/2 inch in 
diameter for low voltage lighting and power circuits.  Vertical 
distribution in multiple story buildings:  made with metal conduit in 
fire-rated shafts, with metal conduit extending through shafts for minimum 
distance of 6 inches.  Firestop conduit which penetrates fire-rated walls, 
fire-rated partitions, or fire-rated floors .

3.1.3.1   Pull Wire

Install pull wires in empty conduits.  Pull wire:  plastic having minimum 
200-pound force tensile strength.  Leave minimum 36 inches of slack at 
each end of pull wire.

3.1.4   Conduit Installation

Unless indicated otherwise, conceal conduit under floor slabs and within 
finished walls, ceilings, and floors.  Keep conduit minimum 6 inches away 
from parallel runs of flues and steam or hot water pipes.  Install conduit 
parallel with or at right angles to ceilings, walls, and structural 
members where located above accessible ceilings and where conduit will be 
visible after completion of project.

3.1.4.1   Restrictions Applicable to Aluminum Conduit

a.  Do not install underground or encase in concrete or masonry.

b.  Do not use brass or bronze fittings.

c.  Do not use when the enclosed conductors must be shielded from the 
effects of High-altitude Electromagnetic Pulse (HEMP).

3.1.4.2   Restrictions Applicable to EMT

a.  Do not install underground.

b.  Do not encase in concrete, mortar, grout, or other cementitious 
materials.

c.  Do not use in areas subject to physical damage including but not 
limited to equipment rooms where moving or replacing equipment could 
physically damage the EMT.

d.  Do not use in hazardous areas.
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e.  Do not use outdoors.

f.  Do not use in fire pump rooms.

g.  Do not use when the enclosed conductors must be shielded from the 
effects of High-altitude Electromagnetic Pulse (HEMP).

3.1.4.3   Restrictions Applicable to Flexible Conduit

Use only as specified in paragraph FLEXIBLE CONNECTIONS.  Do not use when 
the enclosed conductors must be shielded from the effects of High-altitude 
Electromagnetic Pulse (HEMP).

3.1.4.4   Underground Conduit

Plastic-coated rigid steel; plastic-coated steel IMC; PVC, Type EPC-40  
Convert nonmetallic conduit, other than PVC Schedule 40 or 80, to 
plastic-coated rigid, or IMC, steel conduit before rising through floor 
slab.  Plastic coating:  extend minimum 6 inches above floor.

3.1.4.5   Conduit Installed Under Floor Slabs

Conduit run under floor slab:  located a minimum of 12 inches below the 
vapor barrier.  Seal around conduits at penetrations thru vapor barrier.

3.1.4.6   Conduit Through Floor Slabs

Where conduits rise through floor slabs, do not allow curved portion of 
bends to be visible above finished slab.  Where conduit rises through 
slab-on grade, seal all electrical penetrations to address radon 
mitigation and prevent infiltration of air, insects, and vermin.

3.1.4.7   Stub-Ups

Provide conduits stubbed up through concrete floor for connection to 
free-standing equipment with adjustable top or coupling threaded inside 
for plugs, set flush with finished floor.  Extend conductors to equipment 
in rigid steel conduit, except that flexible metal conduit may be used 6 
inches above floor.  Where no equipment connections are made, install 
screwdriver-operated threaded flush plugs in conduit end.

3.1.4.8   Conduit Support

Support conduit by pipe straps, wall brackets, threaded rod conduit 
hangers, or ceiling trapeze.  Fasten by wood screws to wood; by toggle 
bolts on hollow masonry units; by concrete inserts or expansion bolts on 
concrete or brick; and by machine screws, welded threaded studs, or 
spring-tension clamps on steel work.  Threaded C-clamps may be used on 
rigid steel conduit only.  Do not weld conduits or pipe straps to steel 
structures.  Do not exceed one-fourth proof test load for load applied to 
fasteners.  Provide vibration resistant and shock-resistant fasteners 
attached to concrete ceiling.  Do not cut main reinforcing bars for any 
holes cut to depth of more than 1 1/2 inches in reinforced concrete beams 
or to depth of more than 3/4 inch in concrete joints.  Fill unused holes.  
In partitions of light steel construction, use sheet metal screws.  In 
suspended-ceiling construction, run conduit above ceiling.  Do not support 
conduit by ceiling support system.  Conduit and box systems:  supported 
independently of both (a) tie wires supporting ceiling grid system, and 
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(b) ceiling grid system into which ceiling panels are placed.  Do not 
share supporting means between electrical raceways and mechanical piping 
or ducts.  Coordinate installation with above-ceiling mechanical systems 
to assure maximum accessibility to all systems.  Spring-steel fasteners 
may be used for lighting branch circuit conduit supports in suspended 
ceilings in dry locations. Where conduit crosses building expansion 
joints, provide suitable expansion fitting that maintains conduit 
electrical continuity by bonding jumpers or other means.  For conduits 
greater than 2 1/2 inches inside diameter, provide supports to resist 
forces of 0.5 times the equipment weight in any direction and 1.5 times 
the equipment weight in the downward direction.

3.1.4.9   Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal 
fittings.  Make field-made bends and offsets with hickey or 
conduit-bending machine.  Do not install crushed or deformed conduits.  
Avoid trapped conduits.  Prevent plaster, dirt, or trash from lodging in 
conduits, boxes, fittings, and equipment during construction.  Free 
clogged conduits of obstructions.

3.1.4.10   Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where 
required by NFPA 70 , where insulated bushings are used, and where bushings 
cannot be brought into firm contact with the box; otherwise, use at least 
minimum single locknut and bushing.  Provide locknuts with sharp edges for 
digging into wall of metal enclosures.  Install bushings on ends of 
conduits, and provide insulating type where required by NFPA 70 .

3.1.4.11   Flexible Connections

Provide flexible steel conduit between 3 and 6 feet in length for recessed 
and semirecessed lighting fixtures; for equipment subject to vibration, 
noise transmission, or movement; and for motors.  Install flexible conduit 
to allow 20 percent slack.  Minimum flexible steel conduit size:  1/2 inch 
diameter.  Provide liquidtight flexible conduit in wet and damp locations 
for equipment subject to vibration, noise transmission, movement or 
motors.  Provide separate ground conductor across flexible connections.

3.1.5   Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling 
of wires, making connections, and mounting of devices or fixtures.  Boxes 
for metallic raceways:  cast-metal, hub-type when located in wet 
locations, when surface mounted on outside of exterior surfaces, and when 
specifically indicated.   Provide each box with volume required by NFPA 70  
for number of conductors enclosed in box.  Boxes for mounting lighting 
fixtures:  minimum 4 inches square, or octagonal, except that smaller 
boxes may be installed as required by fixture configurations, as 
approved.  Boxes for use in masonry-block or tile walls:  square-cornered, 
tile-type, or standard boxes having square-cornered, tile-type covers.  
Provide gaskets for cast-metal boxes installed in wet locations and boxes 
installed flush with outside of exterior surfaces.  Provide separate boxes 
for flush or recessed fixtures when required by fixture terminal operating 
temperature; provide readily removable fixtures for access to boxes unless 
ceiling access panels are provided.  Support boxes and pendants for 
surface-mounted fixtures on suspended ceilings independently of ceiling 
supports.  Fasten boxes and supports with wood screws on wood, with bolts 
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and expansion shields on concrete or brick, with toggle bolts on hollow 
masonry units, and with machine screws or welded studs on steel. In open 
overhead spaces, cast boxes threaded to raceways need not be separately 
supported except where used for fixture support; support sheet metal boxes 
directly from building structure or by bar hangers.  Where bar hangers are 
used, attach bar to raceways on opposite sides of box, and support raceway 
with approved-type fastener maximum 24 inches from box.  When penetrating 
reinforced concrete members, avoid cutting reinforcing steel.

3.1.5.1   Boxes

Boxes for use with raceway systems:  minimum 1 1/2 inches deep, except 
where shallower boxes required by structural conditions are approved.  
Boxes for other than lighting fixture outlets:  minimum 4 inches square.  
Telecommunications outlets:  a minimum of 4 inches square by 2 1/8 inches 
deep.  Mount outlet boxes flush in finished walls.

3.1.5.2   Pull Boxes

Construct of at least minimum size required by NFPA 70  of code-gauge 
galvanized sheet steel, except where cast-metal boxes are required in 
locations specified herein.  Provide boxes with screw-fastened covers.  
Where several feeders pass through common pull box, tag feeders to 
indicate clearly electrical characteristics, circuit number, and panel 
designation.

3.1.5.3   Extension Rings

Extension rings are not permitted for new construction.  Use only on 
existing boxes in concealed conduit systems where wall is furred out for 
new finish.

3.1.6   Mounting Heights

Mount panelboards, enclosed circuit breakers, motor controller and 
disconnecting switches so height of operating handle at its highest 
position is maximum 78 inches above floor.  Mount lighting switches 48 
inches above finished floor.  Mount receptacles and telecommunications 
outlets 18 inches above finished floor, unless otherwise indicated.  
Wall-mounted telecommunications outlets:  mounted at height indicated.   
Mount other devices as indicated.  Measure mounting heights of wiring 
devices and outlets in non-hazardous areas to center of device or outlet.

3.1.7   Conductor Identification

Provide conductor identification within each enclosure where tap, splice, 
or termination is made.  For conductors No. 6 AWG and smaller diameter, 
provide color coding by factory-applied, color-impregnated insulation.  
For conductors No. 4 AWG and larger diameter, provide color coding by 
plastic-coated, self-sticking markers; colored nylon cable ties and 
plates; or heat shrink-type sleeves.  

3.1.7.1   Marking Strips

Provide marking strips for identification of power distribution, control, 
data, and communications cables in accordance with the following:

a.  Provide white or other light-colored plastic marking strips, fastened 
by screws to each terminal block, for wire designations.
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b.  Use permanent ink for the wire numbers

c.  Provide reversible marking strips to permit marking both sides, or 
provide two marking strips with each block.

d.  Size marking strips to accommodate the two sets of wire numbers.

e.  Assign a device designation in accordance with NEMA ICS 1  to each 
device to which a connection is made.  Mark each device terminal to 
which a connection is made with a distinct terminal marking 
corresponding to the wire designation used on the Contractor's 
schematic and connection diagrams.

f.  The wire (terminal point) designations used on the Contractor's wiring 
diagrams and printed on terminal block marking strips may be according 
to the Contractor's standard practice; however, provide additional 
wire and cable designations for identification of remote (external) 
circuits for the Government's wire designations.

g.  Prints of the marking strips drawings submitted for approval will be 
so marked and returned to the Contractor for addition of the 
designations to the terminal strips and tracings, along with any 
rearrangement of points required.

3.1.8   Splices

Make splices in accessible locations.  Make splices in conductors No. 10 
AWG and smaller diameter with insulated, pressure-type connector.  Make 
splices in conductors No. 8 AWG and larger diameter with solderless 
connector, and cover with insulation material equivalent to conductor 
insulation.

3.1.9   Covers and Device Plates

Install with edges in continuous contact with finished wall surfaces 
without use of mats or similar devices.  Plaster fillings are not 
permitted.  Install plates with alignment tolerance of 1/16 inch.  Use of 
sectional-type device plates are not permitted.  Provide gasket for plates 
installed in wet locations.

3.1.10   Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated 
walls, partitions, floors, or ceilings .

3.1.11   Grounding and Bonding

Provide in accordance with NFPA 70  and NFPA 780 .  Ground exposed, 
non-current-carrying metallic parts of electrical equipment, metallic 
raceway systems, grounding conductor in metallic and nonmetallic raceways, 
telecommunications system grounds, and neutral conductor of wiring systems.
  Make ground connection at main service equipment, and extend grounding 
conductor to point of entrance of metallic water service.  Make connection 
to water pipe by suitable ground clamp or lug connection to plugged tee.   
Supplement metallic water service grounding system with additional made 
electrode in compliance with NFPA 70 .  Make ground connection to driven 
ground rods on exterior of building.  Bond additional driven rods together 
with a minimum of 4 AWG soft bare copper wire buried to a depth of at least
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 12 inches.  Interconnect all grounding media in or on the structure to 
provide a common ground potential.  This includes  electrical service, 
telecommunications system grounds, as well as underground metallic piping 
systems.    In addition to the requirements specified herein, provide 
telecommunications grounding in accordance with TIA-607 .  Where ground 
fault protection is employed, ensure that connection of ground and neutral 
does not interfere with correct operation of fault protection.

3.1.11.1   Ground Rods

Provide ground rods and measure the resistance to ground using the 
fall-of-potential method described in IEEE 81 .  Do not exceed 25 ohms 
under normally dry conditions for the maximum resistance of a driven 
ground.  If this resistance cannot be obtained with a single rod, provide 
additional rods, spaced on center.   Spacing for additional rods must be a 
minimum of 10 feet.  In high-ground-resistance, UL listed chemically 
charged ground rods may be used.  If the resultant resistance exceeds 25 
ohms measured not less than 48 hours after rainfall, notify the 
Contracting Officer who will decide on the number of ground rods to add.

 3.1.11.2   Grounding Connections

Make grounding connections which are buried or otherwise normally 
inaccessible, excepting specifically those connections for which access 
for periodic testing is required, by exothermic weld or high compression 
connector.

a.  Make exothermic welds strictly in accordance with the weld 
manufacturer's written recommendations.  Welds which are "puffed up" 
or which show convex surfaces indicating improper cleaning are not 
acceptable.  Mechanical connectors are not required at exothermic 
welds.

b.  Make high compression connections using a hydraulic or electric 
compression tool to provide the correct circumferential pressure.  
Provide tools and dies as recommended by the manufacturer.  Use an 
embossing die code or other standard method to provide visible 
indication that a connector has been adequately compressed on the 
ground wire.

3.1.11.3   Ground Bus

Provide a copper ground bus in the electrical equipment rooms as 
indicated.  Noncurrent-carrying metal parts of transformer neutrals and 
other electrical equipment:  effectively grounded by bonding to the ground 
bus.  Bond the ground bus to both the entrance ground, and to a ground rod 
or rods as specified above having the upper ends terminating approximately 
4 inches above the floor.  Make connections and splices of the brazed, 
welded, bolted, or pressure-connector type, except use pressure connectors 
or bolted connections for connections to removable equipment.

3.1.11.4   Resistance

Maximum resistance-to-ground of grounding system:  do not exceed 5 ohms 
under dry conditions.  Where resistance obtained exceeds 5 ohms, contact 
Contracting Officer for further instructions.
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3.1.12   Equipment Connections

Provide power wiring for the connection of motors and control equipment 
under this section of the specification.  Except as otherwise specifically 
noted or specified, automatic control wiring, control devices, and 
protective devices within the control circuitry are not included in this 
section of the specifications and are provided under the section 
specifying the associated equipment.

3.1.13   Government-Furnished Equipment

Contractor rough-in for Government-furnished equipment to make equipment 
operate as intended, including providing miscellaneous items such as 
plugs, receptacles, wire, cable, conduit, flexible conduit, and outlet 
boxes or fittings.

3.1.14   Repair of Existing Work

Perform repair of existing work, demolition, and modification of existing 
electrical distribution systems as needed.

3.1.14.1   Workmanship

Lay out work in advance.  Exercise care where cutting, channeling, 
chasing, or drilling of floors, walls, partitions, ceilings, or other 
surfaces is necessary for proper installation, support, or anchorage of 
conduit, raceways, or other electrical work.  Repair damage to buildings, 
piping, and equipment using skilled craftsmen of trades involved.

3.1.14.2   Existing Concealed Wiring to be Removed

Disconnect existing concealed wiring to be removed from its source.  
Remove conductors; cut conduit flush with floor, underside of floor, and 
through walls; and seal openings.

3.2   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible 
side.  Space the signs in accordance with NFPA 70E.

3.4   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent 
surfaces or to meet the indicated or specified safety criteria.  

3.5   FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test 
results.  Give Contracting Officer 5 working days notice prior to each test
s.
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3.5.1   Devices Subject to Manual Operation

Operate each device subject to manual operation at least five times, 
demonstrating satisfactory operation each time.

3.5.2   600-Volt Wiring Test

Test wiring rated 600 volt and less to verify that no short circuits or 
accidental grounds exist.  Perform insulation resistance tests on wiring 
No. 6 AWG and larger diameter using instrument which applies voltage of 
1,000 volts DC for 600 volt rated wiring and 500 volts DC for 300 volt 
rated wiring per NETA ATS to provide direct reading of resistance.  All 
existing wiring to be reused shall also be tested.

3.5.3   Transformer Tests

Perform the standard, not optional, tests in accordance with the 
Inspection and Test Procedures for transformers, dry type, air-cooled, 600 
volt and below; as specified in NETA ATS.  Measure primary and secondary 
voltages for proper tap settings.  Tests need not be performed by a 
recognized independent testing firm or independent electrical consulting 
firm.

3.5.4   Ground-Fault Receptacle Test

Test ground-fault receptacles with a "load" (such as a plug in light) to 
verify that the "line" and "load" leads are not reversed.  Press the TEST 
button and then the RESET button to verify by LED status that the device 
is a self-test model as specified in UL 943 .

3.5.5   Grounding System Test

Test grounding system to ensure continuity, and that resistance to ground 
is not excessive.  Test each ground rod for resistance to ground before 
making connections to rod; tie grounding system together and test for 
resistance to ground.  Make resistance measurements in dry weather, not 
earlier than 48 hours after rainfall.  Submit written results of each test 
to Contracting Officer, and indicate location of rods as well as 
resistance and soil conditions at time measurements were made.

        -- End of Section --
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SECTI ON 27 10 00

BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM
08/ 11

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D709 ( 2017)  St andar d Speci f i cat i on f or  
Lami nat ed Ther moset t i ng Mat er i al s

ELECTRONI C COMPONENTS I NDUSTRY ASSOCI ATI ON ( ECI A)

ECI A EI A/ ECA 310- E ( 2005)  Cabi net s,  Racks,  Panel s,  and 
Associ at ed Equi pment

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 100 ( 2000;  Ar chi ved)  The Aut hor i t at i ve 
Di ct i onar y of  I EEE St andar ds Ter ms

I NSULATED CABLE ENGI NEERS ASSOCI ATI ON ( I CEA)

I CEA S- 90- 661 ( 2021)  Cat egor y 3 and 5E I ndi v i dual l y 
Unshi el ded Twi st ed Pai r s,  I ndoor  Cabl es 
( Wi t h or  Wi t hout  an Over al l  Shi el d)  f or  
Use i n Gener al  Pur pose and LAN 
Communi cat i ons Wi r i ng Syst ems

NATI ONAL ELECTRI CAL CONTRACTORS ASSOCI ATI ON ( NECA)

NECA/ BI CSI  568 ( 2006)  St andar d f or  I nst al l i ng Bui l di ng 
Tel ecommuni cat i ons Cabl i ng

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI / NEMA WC 66 ( 2019)  Per f or mance St andar d f or  Cat egor y 6 
and Cat egor y 7 100 Ohm Shi el ded and 
Unshi el ded Twi st ed Pai r s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2020;  ERTA 20- 1 2020;  ERTA 20- 2 2020;  TI A 
20- 1;  TI A 20- 2;  TI A 20- 3;  TI A 20- 4)  
Nat i onal  El ect r i cal  Code

TELECOMMUNI CATI ONS I NDUSTRY ASSOCI ATI ON ( TI A)

TI A- 568. 0 ( 2020e)  Gener i c Tel ecommuni cat i ons Cabl i ng 
f or  Cust omer  Pr emi ses
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TI A- 568. 1 ( 2020e)  Commer ci al  Bui l di ng 
Tel ecommuni cat i ons I nf r ast r uct ur e St andar d

TI A- 568. 2 ( 2018d)  Bal anced Twi st ed- Pai r  
Tel ecommuni cat i ons Cabl i ng and Component s 
St andar ds

TI A- 568. 3 ( 2016d;  Add 1 2019)  Opt i cal  Fi ber  Cabl i ng 
Component s St andar d

TI A- 569 ( 2019e)  Tel ecommuni cat i ons Pat hways and 
Spaces

TI A- 606 ( 2021d)  Admi ni st r at i on St andar d f or  
Tel ecommuni cat i ons I nf r ast r uct ur e

TI A- 607 ( 2019d)  Gener i c Tel ecommuni cat i ons Bondi ng 
and Gr oundi ng ( Ear t hi ng)  f or  Cust omer  
Pr emi ses

TI A- 1152 ( 2016;  R 2021)  Requi r ement s f or  Fi el d Test  
I nst r ument s and Measur ement s f or  Bal anced 
Twi st ed- Pai r  Cabl i ng

U. S.  FEDERAL COMMUNI CATI ONS COMMI SSI ON ( FCC)

FCC Par t  68 Connect i on of  Ter mi nal  Equi pment  t o t he 
Tel ephone Net wor k ( 47 CFR 68)

UNDERWRI TERS LABORATORI ES ( UL)

UL 444 ( 2017;  Repr i nt  Jun 2021)  UL St andar d f or  
Saf et y Communi cat i ons Cabl es

UL 467 ( 2013;  Repr i nt  Jun 2017)  UL St andar d f or  
Saf et y Gr oundi ng and Bondi ng Equi pment

UL 514C ( 2014;  Repr i nt  Feb 2020)  UL St andar d f or  
Saf et y Nonmet al l i c  Out l et  Boxes,  
Fl ush- Devi ce Boxes,  and Cover s

UL 723 ( 2018)  UL St andar d f or  Saf et y Test  f or  
Sur f ace Bur ni ng Char act er i st i cs of  
Bui l di ng Mat er i al s

UL 969 ( 2017;  Repr i nt  Mar  2018)  UL St andar d f or  
Saf et y Mar ki ng and Label i ng Syst ems

UL 1286 ( 2008;  Repr i nt  Apr  2021)  UL St andar d f or  
Saf et y Of f i ce Fur ni shi ngs

UL 1863 ( 2004;  Repr i nt  Oct  2019)  UL St andar d f or  
Saf et y Communi cat i on Ci r cui t  Accessor i es

1. 2   RELATED REQUI REMENTS

Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM and Sect i on 33 82 00 
TELECOMMUNI CATI ONS,  OUTSI DE PLANT ( OSP) ,  appl y t o t hi s sect i on wi t h 
addi t i ons and modi f i cat i ons speci f i ed her ei n.
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1. 3   DEFI NI TI ONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hi s speci f i cat i on shal l  be as def i ned i n TI A- 568. 1,  TI A- 568. 2,  
TI A- 568. 3,  TI A- 569,  TI A- 606 and I EEE 100 and her ei n.

1. 3. 1   Campus Di st r i but or  ( CD)

A di st r i but or  f r om whi ch t he campus backbone cabl i ng emanat es.  
( I nt er nat i onal  expr essi on f or  mai n cr oss- connect  ( MC) . )

1. 3. 2   Bui l di ng Di st r i but or  ( BD)

A di st r i but or  i n whi ch t he bui l di ng backbone cabl es t er mi nat e and at  whi ch 
connect i ons t o t he campus backbone cabl es may be made.   ( I nt er nat i onal  
expr essi on f or  i nt er medi at e cr oss- connect  ( I C) . )

1. 3. 3   Fl oor  Di st r i but or  ( FD)

A di st r i but or  used t o connect  hor i zont al  cabl e and cabl i ng subsyst ems or  
equi pment .   ( I nt er nat i onal  expr essi on f or  hor i zont al  cr oss- connect  ( HC) . )

1. 3. 4   Tel ecommuni cat i ons Room ( TR)

An encl osed space f or  housi ng t el ecommuni cat i ons equi pment ,  cabl e,  
t er mi nat i ons,  and cr oss- connect s.   The r oom i s t he r ecogni zed 
cr oss- connect  bet ween t he backbone cabl e and t he hor i zont al  cabl i ng.

1. 3. 5   Ent r ance Faci l i t y  ( EF)  ( Tel ecommuni cat i ons)

An ent r ance t o t he bui l di ng f or  bot h pr i vat e and publ i c net wor k ser vi ce 
cabl es ( i ncl udi ng wi r el ess)  i ncl udi ng t he ent r ance poi nt  at  t he bui l di ng 
wal l  and cont i nui ng t o t he equi pment  r oom.

1. 3. 6   Equi pment  Room ( ER)  ( Tel ecommuni cat i ons)

An envi r onment al l y cont r ol l ed  cent r al i zed space f or  t el ecommuni cat i ons 
equi pment  t hat  ser ves t he occupant s of  a bui l di ng.   Equi pment  housed 
t her ei n i s consi der ed di st i nct  f r om a t el ecommuni cat i ons r oom because of  
t he nat ur e of  i t s  compl exi t y.  Equi pment  Rooms ( ERs) ar e def i ned i n 
TI A/ EI A- 568- B. 1,  chapt er  8.  The pr i mar y ER f or  t he t ypi cal  f aci l i t y  i s  t he 
ser vi ce ent r ence f or  t he bui l di ng' s di st r i but i on and communi cat i ons 
syst ems.  I t  i s  t he pr i mar y l ocat i on f or  C4I  swi t chi ng and t r ansmi ssi on 
equi pment ,  mai n di st r i but i on f r ame( s) ,  and ot her  equi pment  needed f ot  t he 
t er mi nat i on of  t he bui l di ng' s i nt er i or  wi r i ng syst ems and t o i nt er f ace 
t hem wi t h t he ext er i or  ( out s i de pl ant )  cabl e syst em.  The ER al so pr ovi des 
t he pr i mar y di st r i but i on poi nt  f or  communi cat i ons cabl es and wi r i ng wi t hi n 
t he bui l di ng and associ at ed cr oss- connect  cabl e/ wi r i ng.  The l ocat i on of  
t he ER shoul d ensur e t he hor i zont al  cabl e di st ance t o a user  out l et  i s  no 
mor e t han 90 met er s ( 295 f eet )  per  ANSI / TI A/ EI A- 568- B. 1,  par agr aph 4. 3,  
Hor i zont al  Di st ances.

1. 3. 7   Open Cabl e

Cabl i ng t hat  i s not  r un i n a r aceway as def i ned by NFPA 70.   Thi s r ef er s 
t o cabl i ng t hat  i s " open"  t o t he space i n whi ch t he cabl e has been 
i nst al l ed and i s t her ef or e exposed t o t he envi r onment al  condi t i ons 
associ at ed wi t h t hat  space.
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1. 3. 8   Open Of f i ce

A f l oor  space di v i s i on pr ovi ded by f ur ni t ur e,  moveabl e par t i t i ons,  or  
ot her  means i nst ead of  by bui l di ng wal l s.

1. 3. 9   Pat hway

A physi cal  i nf r ast r uct ur e ut i l i zed f or  t he pl acement  and r out i ng of  
t el ecommuni cat i ons cabl e.

1. 4   SYSTEM DESCRI PTI ON

The bui l di ng t el ecommuni cat i ons cabl i ng and pat hway syst em shal l  i ncl ude 
per manent l y i nst al l ed backbone and hor i zont al  cabl i ng,  hor i zont al  and 
backbone pat hways,  ser vi ce ent r ance f aci l i t i es,  wor k ar ea pat hways,  
t el ecommuni cat i ons out l et  assembl i es,  condui t ,  r aceway,  and har dwar e f or  
spl i c i ng,  t er mi nat i ng,  and i nt er connect i ng cabl i ng necessar y t o t r anspor t  
t el ephone and dat a ( i ncl udi ng LAN)  bet ween equi pment  i t ems i n a bui l di ng.   
The hor i zont al  syst em shal l  be wi r ed i n a st ar  t opol ogy f r om t he 
t el ecommuni cat i ons wor k ar ea t o t he f l oor  di st r i but or  or  campus 
di st r i but or  at  t he cent er  or  hub of  t he st ar .   The backbone cabl i ng and 
pat hway syst em i ncl udes i nt r abui l di ng and i nt er bui l di ng i nt er connect i ng 
cabl i ng,  pat hway,  and t er mi nal  har dwar e.   The i nt r abui l di ng backbone 
pr ovi des connect i v i t y f r om t he f l oor  di st r i but or s t o t he bui l di ng 
di st r i but or s or  t o t he campus di st r i but or  and f r om t he bui l di ng 
di st r i but or s t o t he campus di st r i but or  as r equi r ed.   The backbone syst em 
shal l  be wi r ed i n a st ar  t opol ogy wi t h t he campus di st r i but or  at  t he 
cent er  or  hub of  t he st ar .  Pr ovi de t el ecommuni cat i ons pat hway syst ems 
r ef er enced her ei n as speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM. The t el ecommuni cat i ons cont r act or  must  coor di nat e wi t h t he 
NMCI / COSC/ NGEN cont r act or  concer ni ng access t o and conf i gur at i on of  
t el ecommuni cat i ons spaces.   The t el ecommuni cat i ons cont r act or  may be 
r equi r ed t o coor di nat e wor k ef f or t  wi t hi n t he t el ecommuni cat i ons spaces 
wi t h t he NMCI / COSC/ NGEN cont r act or .

1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e f or  
Cont r act or  Qual i t y Cont r ol  appr oval .   Submi t  t he f ol l owi ng i n accor dance 
wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Tel ecommuni cat i ons Dr awi ngs;  G

Tel ecommuni cat i ons Space Dr awi ngs;  G

I n addi t i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  pr ovi de shop 
dr awi ngs i n accor dance wi t h par agr aph SHOP DRAWI NGS.

SD- 03 Pr oduct  Dat a

Tel ecommuni cat i ons Cabl i ng ( backbone and hor i zont al ) ;  G

Pat ch Panel s;  G

Tel ecommuni cat i ons Out l et / Connect or  Assembl i es;  G
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Equi pment  Suppor t  Fr ame;  G

Connect or  Bl ocks;  G

Spar e Par t s;  G

Submi t t al s shal l  i ncl ude t he manuf act ur er ' s name,  t r ade name,  
pl ace of  manuf act ur e,  and cat al og model  or  number .   I ncl ude 
per f or mance and char act er i st i c cur ves.   Submi t t al s shal l  al so 
i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  i ndust r y,  and t echni cal  
soci et y publ i cat i on r ef er ences.   Shoul d manuf act ur er ' s dat a 
r equi r e suppl ement al  i nf or mat i on f or  c l ar i f i cat i on,  t he 
suppl ement al  i nf or mat i on shal l  be submi t t ed as speci f i ed i n 
par agr aph REGULATORY REQUI REMENTS and as r equi r ed i n Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.

SD- 06 Test  Repor t s

Tel ecommuni cat i ons Cabl i ng Test i ng;  G

SD- 07 Cer t i f i cat es

Tel ecommuni cat i ons Cont r act or  Qual i f i cat i ons;  G

Key Per sonnel  Qual i f i cat i ons;  G

Manuf act ur er  Qual i f i cat i ons;  G

Test  Pl an;  G

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Fact or y Reel  Test s;  G

SD- 10 Oper at i on and Mai nt enance Dat a

Tel ecommuni cat i ons Cabl i ng and Pat hway Syst em Dat a Package 5;  G

SD- 11 Cl oseout  Submi t t al s

Recor d Document at i on;  G

1. 6   QUALI TY ASSURANCE

1. 6. 1   Shop Dr awi ngs

I n except i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  submi t t ed pl an 
dr awi ngs shal l  be a mi ni mum of  11 by 17 i nches i n s i ze usi ng a mi ni mum 
scal e of  1/ 8 i nch per  f oot ,  except  as speci f i ed ot her wi se.   I ncl ude wi r i ng 
di agr ams and i nst al l at i on det ai l s of  equi pment  i ndi cat i ng pr oposed 
l ocat i on,  l ayout  and ar r angement ,  cont r ol  panel s,  accessor i es,  pi pi ng,  
duct wor k,  and ot her  i t ems t hat  must  be shown t o ensur e a coor di nat ed 
i nst al l at i on.   Wi r i ng di agr ams shal l  i dent i f y c i r cui t  t er mi nal s and 
i ndi cat e t he i nt er nal  wi r i ng f or  each i t em of  equi pment  and t he 
i nt er connect i on bet ween each i t em of  equi pment .   Dr awi ngs shal l  i ndi cat e 
adequat e c l ear ance f or  oper at i on,  mai nt enance,  and r epl acement  of  
oper at i ng equi pment  devi ces.   Submi t t al s shal l  i ncl ude t he namepl at e dat a,  
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si ze,  and capaci t y.   Submi t t al s shal l  al so i ncl ude appl i cabl e f eder al ,  
mi l i t ar y,  i ndust r y,  and t echni cal  soci et y publ i cat i on r ef er ences.

1. 6. 1. 1   Tel ecommuni cat i ons Dr awi ngs

Pr ovi der egi st er ed communi cat i ons di st r i but i on desi gner  ( RCDD)  appr oved,  
dr awi ngs i n accor dance wi t h TI A- 606.   The i dent i f i er  f or  each t er mi nat i on 
and cabl e shal l  appear  on t he dr awi ngs.   Dr awi ngs shal l  depi ct  f i nal  
t el ecommuni cat i ons i nst al l ed wi r i ng syst em i nf r ast r uct ur e i n accor dance 
wi t h TI A- 606.   The dr awi ngs shoul d pr ovi de det ai l s r equi r ed t o pr ove t hat  
t he di st r i but i on syst em shal l  pr oper l y suppor t  connect i v i t y f r om t he EF 
t el ecommuni cat i ons and ER t el ecommuni cat i ons,  CD' s,  BD' s,  and FD' s t o t he 
t el ecommuni cat i ons wor k ar ea out l et s. Pr ovi de a pl ast i c l ami nat ed schemat i c 
of  t he as- i nst al l ed t el ecommuni cat i ons cabl e syst em showi ng cabl i ng,  CD' s,  
BD' s,  FD' s,  and t he EF and ER f or  t el ecommuni cat i ons keyed t o f l oor  pl ans 
by r oom number .   Mount  t he l ami nat ed schemat i c i n t he EF 
t el ecommuni cat i ons space as di r ect ed by t he Cont r act i ng Of f i cer .   The 
f ol l owi ng dr awi ngs shal l  be pr ovi ded as a mi ni mum:

a.   T1 -  Layout  of  compl et e bui l di ng per  f l oor  -  Bui l di ng Ar ea/ Ser vi ng 
Zone Boundar i es,  Backbone Syst ems,  and Hor i zont al  Pat hways.   Layout  of  
compl et e bui l di ng per  f l oor .  The dr awi ng i ndi cat es l ocat i on of  
bui l di ng ar eas,  ser vi ng zones,  ver t i cal  backbone di agr ams,  
t el ecommuni cat i ons r ooms,  access poi nt s,  pat hways,  gr oundi ng syst em,  
and ot her  syst ems t hat  need t o be vi ewed f r om t he compl et e bui l di ng 
per spect i ve.

b.   T2 -  Ser vi ng Zones/ Bui l di ng Ar ea Dr awi ngs -  Dr op Locat i ons and Cabl e 
I dent i f i cat i on ( I D’ S) .   Shows a bui l di ng ar ea or  ser vi ng zone.   These 
dr awi ngs show dr op l ocat i ons,  t el ecommuni cat i ons r ooms,  access poi nt s 
and det ai l  cal l  out s f or  common equi pment  r ooms and ot her  congest ed 
ar eas.

c.   T4 -  Typi cal  Det ai l  Dr awi ngs -  Facepl at e Label i ng,  Fi r est oppi ng,  
Amer i cans wi t h Di sabi l i t i es Act  ( ADA) ,  Saf et y,  Depar t ment  of  
Tr anspor t at i on ( DOT) .   Det ai l ed dr awi ngs of  symbol s and t ypi cal s such 
as f acepl at e l abel i ng,  f acepl at e t ypes,  f acepl at e popul at i on 
i nst al l at i on pr ocedur es,  det ai l  r acki ng,  and r aceways.

d.  T5 -  Dr awi ngs shal l  i ncl ude schedul es t o show i nf or mat i on f or  cut - over  
and cabl e pl ant  management ,  pat ch panel  l ayout s and cover  pl at e 
assi gnment s,  cr oss connect  i nf or mat i on,  and connect i ng t er mi nal  l ayout  
as a mi ni mi um.  T5 dr awi ngs shal l  be pr ovi ded i n har d copy f or mat  on 
el ect r oni c medi a usi ng Wi ndows based comput er  cabl e management  
sof t war e,  al l  dr awi ngs wi l l  be pr ovi ded i n an Aut oCAD and Adobe 
Acr obat  f or mat .

1. 6. 1. 2   Tel ecommuni cat i ons Space Dr awi ngs

Pr ovi de T3 dr awi ngs i n accor dance wi t h TI A- 606 t hat  i ncl ude 
t el ecommuni cat i ons r ooms pl an vi ews,  pat hway l ayout  ( cabl e t r ay,  r acks,  
l adder - r acks,  et c. ) ,  mechani cal / el ect r i cal  l ayout ,  and ,  r ack,  backboar dand
 wal l  el evat i ons.   Dr awi ngs shal l  show l ayout  of  appl i cabl e equi pment  
i ncl udi ng i ncomi ng cabl e st ub or  connect or  bl ocks,  bui l di ng pr ot ect or  
assembl y,  out goi ng cabl e connect or  bl ocks,  pat ch panel s and equi pment  
spaces and cabi net / r acks.   Dr awi ngs shal l  i ncl ude a compl et e l i s t  of  
equi pment  and mat er i al ,  equi pment  r ack det ai l s,  pr oposed l ayout  and 
anchor age of  equi pment  and appur t enances,  and equi pment  r el at i onshi p t o 
ot her  par t s of  t he wor k i ncl udi ng cl ear ance f or  mai nt enance and 
oper at i on.   Dr awi ngs may al so be an enl ar gement  of  a congest ed ar ea of  T1 
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or  T2 dr awi ngs.

1. 6. 2   Tel ecommuni cat i ons Qual i f i cat i ons

Wor k under  t hi s sect i on shal l  be per f or med by and t he equi pment  shal l  be 
pr ovi ded by t he appr oved t el ecommuni cat i ons cont r act or  and key per sonnel .   
Qual i f i cat i ons shal l  be pr ovi ded f or :   t he t el ecommuni cat i ons syst em 
cont r act or ,  t he t el ecommuni cat i ons syst em i nst al l er ,  and t he super vi sor  
( i f  di f f er ent  f r om t he i nst al l er ) .   A mi ni mum of  30 days pr i or  t o 
i nst al l at i on,  submi t  document at i on of  t he exper i ence of  t he 
t el ecommuni cat i ons cont r act or  and of  t he key per sonnel .

1. 6. 2. 1   Tel ecommuni cat i ons Cont r act or

The t el ecommuni cat i ons cont r act or  shal l  be a f i r m whi ch i s r egul ar l y and 
pr of essi onal l y engaged i n t he busi ness of  t he appl i cat i ons,  i nst al l at i on,  
and t est i ng of  t he speci f i ed t el ecommuni cat i ons syst ems and equi pment .   
The t el ecommuni cat i ons cont r act or  shal l  demonst r at e exper i ence i n 
pr ovi di ng successf ul  t el ecommuni cat i ons syst ems wi t hi n t he past  3 year s of  
s i mi l ar  scope and si ze.   Submi t  document at i on f or  a mi ni mum of  t hr ee and a 
maxi mum of  f i ve successf ul  t el ecommuni cat i on syst em i nst al l at i ons f or  t he 
t el ecommuni cat i ons cont r act or .

1. 6. 2. 2   Key Per sonnel

Pr ovi de key per sonnel  who ar e r egul ar l y and pr of essi onal l y engaged i n t he 
busi ness of  t he appl i cat i on,  i nst al l at i on and t est i ng of  t he speci f i ed 
t el ecommuni cat i ons syst ems and equi pment .   Ther e may be one key per son or  
mor e key per sons pr oposed f or  t hi s sol i c i t at i on dependi ng upon how many of  
t he key r ol es each has successf ul l y pr ovi ded.   Each of  t he key per sonnel  
shal l  demonst r at e exper i ence i n pr ovi di ng successf ul  t el ecommuni cat i ons 
syst ems wi t hi n t he past  3 year s.

Super vi sor s and i nst al l er s assi gned t o t he i nst al l at i on of  t hi s syst em or  
any of  i t s  component s shal l  be Bui l di ng I ndust r y Consul t i ng Ser vi ces 
I nt er nat i onal  ( BI CSI )  Regi st er ed Cabl i ng I nst al l er s,  Techni c i an Level .   
Submi t  document at i on of  cur r ent  BI CSI  cer t i f i cat i on f or  each of  t he key 
per sonnel .

I n l i eu of  BI CSI  cer t i f i cat i on,  super vi sor s and i nst al l er s assi gned t o t he 
i nst al l at i on of  t hi s syst em or  any of  i t s  component s shal l  have a mi ni mum 
of  3year s exper i ence i n t he i nst al l at i on of  t he speci f i ed copper  and f i ber  
opt i c cabl e and component s.   They shal l  have f act or y or  f act or y appr oved 
cer t i f i cat i on f r om each equi pment  manuf act ur er  i ndi cat i ng t hat  t hey ar e 
qual i f i ed t o i nst al l  and t est  t he pr ovi ded pr oduct s.   Submi t  document at i on 
f or  a mi ni mum of  t hr ee and a maxi mum of  f i ve successf ul  t el ecommuni cat i on 
syst em i nst al l at i ons f or  each of  t he key per sonnel .   Document at i on f or  
each key per son shal l  i ncl ude at  l east  t wo successf ul  syst em i nst al l at i ons 
pr ovi ded t hat  ar e equi val ent  i n syst em si ze and i n const r uct i on compl exi t y 
t o t he t el ecommuni cat i ons syst em pr oposed f or  t hi s sol i c i t at i on.   I ncl ude 
speci f i c  exper i ence i n i nst al l i ng and t est i ng t el ecommuni cat i ons syst ems 
and pr ovi de t he names and l ocat i ons of  at  l east  t wo pr oj ect  i nst al l at i ons 
successf ul l y compl et ed usi ng copper  t el ecommuni cat i ons cabl i ng syst ems.   
Al l  of  t he exi st i ng t el ecommuni cat i ons syst em i nst al l at i ons of f er ed by t he 
key per sons as successf ul  exper i ence shal l  have been i n successf ul  
f ul l - t i me ser vi ce f or  at  l east  18 mont hs pr i or  t o t he i ssuance dat e f or  
t hi s sol i c i t at i on.   Pr ovi de t he name and r ol e of  t he key per son,  t he 
t i t l e,  l ocat i on,  and compl et ed i nst al l at i on dat e of  t he r ef er enced 
pr oj ect ,  t he r ef er enced pr oj ect  owner  poi nt  of  cont act  i nf or mat i on 
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i ncl udi ng name,  or gani zat i on,  t i t l e,  and t el ephone number ,  and gener al l y,  
t he r ef er enced pr oj ect  descr i pt i on i ncl udi ng syst em si ze and const r uct i on 
compl exi t y.

I ndi cat e t hat  al l  key per sons ar e cur r ent l y empl oyed by t he 
t el ecommuni cat i ons cont r act or ,  or  have a commi t ment  t o t he 
t el ecommuni cat i ons cont r act or  t o wor k on t hi s pr oj ect .   Al l  key per sons 
shal l  be empl oyed by t he t el ecommuni cat i ons cont r act or  at  t he dat e of  
i ssuance of  t hi s sol i c i t at i on,  or  i f  not ,  have a commi t ment  t o t he 
t el ecommuni cat i ons cont r act or  t o wor k on t hi s pr oj ect  by t he dat e t hat  t he 
bi d was due t o t he Cont r act i ng Of f i cer .

Not e t hat  onl y t he key per sonnel  appr oved by t he Cont r act i ng Of f i cer  i n 
t he successf ul  pr oposal  shal l  do wor k on t hi s sol i c i t at i on' s 
t el ecommuni cat i ons syst em.   Key per sonnel  shal l  f unct i on i n t he same r ol es 
i n t hi s cont r act ,  as t hey f unct i oned i n t he of f er ed successf ul  
exper i ence.   Any subst i t ut i ons f or  t he t el ecommuni cat i ons cont r act or ' s key 
per sonnel  r equi r es appr oval  f r om The Cont r act i ng Of f i cer .

1. 6. 2. 3   Mi ni mum Manuf act ur er  Qual i f i cat i ons

Cabl i ng,  equi pment  and har dwar e manuf act ur er s shal l  have a mi ni mum of  3 
year s exper i ence i n t he manuf act ur i ng,  assembl y,  and f act or y t est i ng of  
component s whi ch compl y wi t h TI A- 568. 1,  TI A- 568. 2 and TI A- 568. 3.

1. 6. 3   Test  Pl an

Pr ovi de a compl et e and det ai l ed t est  pl an f or  t he t el ecommuni cat i ons 
cabl i ng syst em i ncl udi ng a compl et e l i s t  of  t est  equi pment  f or  t he 
component s and accessor i es f or  each cabl e t ype speci f i ed,  60 days pr i or  t o 
t he pr oposed t est  dat e.   I ncl ude pr ocedur es f or  cer t i f i cat i on,  val i dat i on,  
and t est i ng.

1. 6. 4   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p shal l  be i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  NFPA 70 unl ess mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed.

1. 6. 5   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.   Pr oduct s shal l  have been i n 
sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d 
openi ng.   The 2- year  per i od shal l  i ncl ude appl i cat i ons of  equi pment  and 
mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  
shal l  have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.   Wher e t wo 
or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  t hese i t ems 
shal l  be pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  par t s 
of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  unl ess 
st at ed i n t hi s sect i on.
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1. 6. 5. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 6. 5. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 1 year  pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 7   DELI VERY AND STORAGE

Pr ovi de pr ot ect i on f r om weat her ,  moi st ur e,  ext r eme heat  and col d,  di r t ,  
dust ,  and ot her  cont ami nant s f or  t el ecommuni cat i ons cabl i ng and equi pment  
pl aced i n st or age.

1. 8   ENVI RONMENTAL REQUI REMENTS

Connect i ng har dwar e shal l  be r at ed f or  oper at i on under  ambi ent  condi t i ons 
of  32 t o 140 degr ees F and i n t he r ange of  0 t o 95 per cent  r el at i ve 
humi di t y,  noncondensi ng.

1. 9   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

1. 10   MAI NTENANCE

1. 10. 1   Oper at i on and Mai nt enance Manual s

Commer ci al  of f  t he shel f  manual s shal l  be f ur ni shed f or  oper at i on,  
i nst al l at i on,  conf i gur at i on,  and mai nt enance of  pr oduct s pr ovi ded as a 
par t  of  t he t el ecommuni cat i ons cabl i ng and pat hway syst em,  Dat a Package 
5.   Submi t  oper at i ons and mai nt enance dat a i n accor dance wi t h Sect i on 
01 78 23 OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n not  l at er  
t han 2  mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   I n addi t i on t o 
r equi r ement s of  Dat a Package 5,  i ncl ude t he r equi r ement s of  par agr aphs 
TELECOMMUNI CATI ONS DRAWI NGS,  TELECOMMUNI CATI ONS SPACE DRAWI NGS,  and RECORD 
DOCUMENTATI ON.   Ensur e t hat  t hese dr awi ngs and document s depi ct  t he 
as- bui l t  conf i gur at i on.

1. 10. 2   Recor d Document at i on

Pr ovi de T5 dr awi ngs i ncl udi ng document at i on on cabl es and t er mi nat i on 
har dwar e i n accor dance wi t h TI A- 606.   T5 dr awi ngs shal l  i ncl ude schedul es 
t o show i nf or mat i on f or  cut - over s and cabl e pl ant  management ,  pat ch panel  
l ayout s and cover  pl at e assi gnment s,  cr oss- connect  i nf or mat i on and 
connect i ng t er mi nal  l ayout  as a mi ni mum.   T5 dr awi ngs shal l  be pr ovi ded i n 
har d copy f or mat and on el ect r oni c medi a usi ng Wi ndows based comput er  cabl e 
management  sof t war e. A l i censed copy of  t he cabl e management  sof t war e 
i ncl udi ng document at i on,  shal l  be pr ovi ded. Pr ovi de t he f ol l owi ng T5 
dr awi ng document at i on as a mi ni mum:

a.   Cabl es -  A r ecor d of  i nst al l ed cabl e shal l  be pr ovi ded i n accor dance 
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wi t h TI A- 606.   The cabl e r ecor ds shal l  i ncl ude t he r equi r ed dat a 
f i el ds f or  each cabl e and compl et e end- t o- end ci r cui t  r epor t  f or  each 
compl et e c i r cui t  f r om t he assi gned out l et  t o t he ent r y f aci l i t y i n 
accor dance wi t h TI A- 606.   I ncl ude manuf act ur e dat e of  cabl e wi t h 
submi t t al .

b.   Ter mi nat i on Har dwar e -  A r ecor d of  i nst al l ed pat ch panel s,  
cr oss- connect  poi nt s,  di st r i but i on f r ames,  t er mi nat i ng bl ock 
ar r angement s and t ype,  and out l et s shal l  be pr ovi ded i n accor dance 
wi t h TI A- 606.   Document at i on shal l  i ncl ude t he r equi r ed dat a f i el ds as 
a mi ni mum i n accor dance wi t h TI A- 606.

1. 10. 3   Spar e Par t s

I n addi t i on t o t he r equi r ement s of  Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA,  pr ovi de a compl et e l i s t  of  par t s and suppl i es,  wi t h 
cur r ent  uni t  pr i ces and sour ce of  suppl y,  and a l i s t  of  spar e par t s 
r ecommended f or  st ocki ng.

PART 2   PRODUCTS

2. 1   COMPONENTS

Component s shal l  be UL or  t hi r d par t y cer t i f i ed.   Wher e equi pment  or  
mat er i al s ar e speci f i ed t o conf or m t o i ndust r y and t echni cal  soci et y 
r ef er ence st andar ds of  t he or gani zat i ons,  submi t  pr oof  of  such 
compl i ance.   The l abel  or  l i s t i ng by t he speci f i ed or gani zat i on wi l l  be 
accept abl e evi dence of  compl i ance.   I n l i eu of  t he l abel  or  l i s t i ng,  
submi t  a cer t i f i cat e f r om an i ndependent  t est i ng or gani zat i on,  compet ent  
t o per f or m t est i ng,  and appr oved by t he Cont r act i ng Of f i cer .   The 
cer t i f i cat e shal l  st at e t hat  t he i t em has been t est ed i n accor dance wi t h 
t he speci f i ed or gani zat i on' s t est  met hods and t hat  t he i t em compl i es wi t h 
t he speci f i ed or gani zat i on' s r ef er ence st andar d.   Pr ovi de a compl et e 
syst em of  t el ecommuni cat i ons cabl i ng and pat hway component s usi ng st ar  
t opol ogy.   Pr ovi de suppor t  st r uct ur es and pat hways,  compl et e wi t h out l et s,  
cabl es,  connect i ng har dwar e and t el ecommuni cat i ons cabi net s/ r acks.   
Cabl i ng and i nt er connect i ng har dwar e and component s f or  t el ecommuni cat i ons 
syst ems shal l  be UL l i s t ed or  t hi r d par t y i ndependent  t est i ng l abor at or y 
cer t i f i ed,  and shal l  compl y wi t h NFPA 70 and conf or m t o t he r equi r ement s 
speci f i ed her ei n.

2. 2   TELECOMMUNI CATI ONS PATHWAY

Pr ovi de t el ecommuni cat i ons pat hways i n accor dance wi t h TI A- 569 and as 
speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Pr ovi de 
syst em f ur ni t ur e pat hways i n accor dance wi t h UL 1286.

2. 3   TELECOMMUNI CATI ONS CABLI NG

Cabl i ng shal l  be UL l i s t ed f or  t he appl i cat i on and shal l  compl y wi t h 
TI A- 568. 0,  TI A- 568. 1,  TI A- 568. 2,  and NFPA 70.   Pr ovi de a l abel i ng syst em 
f or  cabl i ng as r equi r ed by TI A- 606 and UL 969.   Shi p cabl e on r eel s or   i n 
boxes bear i ng manuf act ur e dat e f or  f or  unshi el ded t wi st ed pai r  ( UTP)  i n 
accor dance wi t h I CEA S- 90- 661 f or  al l  cabl e used on t hi s pr oj ect .   Cabl i ng 
manuf act ur ed mor e t han 12 mont hs pr i or  t o dat e of  i nst al l at i on shal l  not  
be used.
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2. 3. 1   Hor i zont al  Cabl i ng

Pr ovi de hor i zont al  cabl e i n compl i ance wi t h NFPA 70 and per f or mance 
char act er i st i cs i n accor dance wi t h TI A- 568. 1.

2. 3. 1. 1   Hor i zont al  Copper

Pr ovi de hor i zont al  copper  cabl e,  UTP,  100 ohm i n accor dance wi t h TI A- 568. 2,  
UL 444,  ANSI / NEMA WC 66,  I CEA S- 90- 661 .   Pr ovi de f our  each i ndi v i dual l y 
t wi st ed pai r ,  mi ni mum si ze 24 AWG conduct or s,  Cat egor y 6,  wi t h a bl ue 
t her mopl ast i c j acket .   Cabl e shal l  be i mpr i nt ed wi t h manuf act ur er s name or  
i dent i f i er ,  f l ammabi l i t y  r at i ng,  gauge of  conduct or ,  t r ansmi ssi on 
per f or mance r at i ng ( cat egor y desi gnat i on)  and l engt h mar ki ng at  r egul ar  
i nt er val s i n accor dance wi t h I CEA S- 90- 661.   Pr ovi de pl enum ( CMP) ,  r i ser  
( CMR) ,  or  gener al  pur pose ( CM or  CMG)  communi cat i ons r at ed cabl i ng i n 
accor dance wi t h NFPA 70.   Subst i t ut i on of  a hi gher  r at ed cabl e shal l  be 
per mi t t ed i n accor dance wi t h NFPA 70.  Cabl es i nst al l ed i n condui t  wi t hi n 
and under  s l abs shal l  be UL l i s t ed and l abel ed f or  wet  l ocat i ons i n 
accor dance wi t h NFPA 70.

2. 4   TELECOMMUNI CATI ONS SPACES

Pr ovi de connect i ng har dwar e and t er mi nat i on equi pment  i n t he 
t el ecommuni cat i ons ent r ance f aci l i t y  t o f aci l i t at e i nst al l at i on as shown 
on desi gn dr awi ngs f or  t er mi nat i ng and cr oss- connect i ng per manent  
cabl i ng.   Pr ovi de t el ecommuni cat i ons i nt er connect i ng har dwar e col or  codi ng 
i n accor dance wi t h TI A- 606.

2. 4. 1   Backboar ds

Pr ovi de voi d- f r ee,  i nt er i or  gr ade A- C pl ywood 3/ 4 i nch t hi ck 4 by 8 f eet  
as i ndi cat ed.   Backboar ds shal l  be f i r e r at ed by manuf act ur i ng pr ocess.   
Fi r e st amp shal l  be c l ear l y v i s i bl e.  Pai nt  appl i ed over  f i r e r et ar dant  
backboar d shal l  be UL 723 f i r e r et ar dant  pai nt .   Pr ovi de l abel  i ncl udi ng 
pai nt  manuf act ur er ,  dat e pai nt ed,  UL l i s t i ng and name of  I nst al l er .  When 
pai nt ed,  pai nt  l abel  and f i r e st amp shal l  be c l ear l y v i s i bl e.  Backboar ds 
shal l  be pr ovi ded on a mi ni mum of  t wo adj acent  wal l s i n t he 
t el ecommuni cat i on spaces.

2. 4. 2   Connect or  Bl ocks

Pr ovi de i nsul at i on di spl acement  connect or  ( I DC)  Type 110 f or  Cat egor y 6 
syst ems.   Pr ovi de bl ocks f or  t he number  of  hor i zont al  and backbone cabl es 
t er mi nat ed on t he bl ock pl us 25 per cent  spar e.

2. 4. 3   Cabl e Gui des

Pr ovi de cabl e gui des speci f i cal l y manuf act ur ed f or  t he pur pose of  r out i ng 
cabl es,  wi r es and pat ch cor ds hor i zont al l y and ver t i cal l y on 19 i nches 
equi pment cabi net sandt el ecommuni cat i ons backboar ds.   Cabl e gui des of  r i ng 
or  br acket  t ype devi ces mount ed on cabi net panel sf or  hor i zont al  cabl e 
management  and i ndi v i dual l y mount ed f or  ver t i cal  cabl e management .   Mount  
cabl e gui des wi t h scr ews, andor nut s and l ockwasher s.

2. 4. 4   Pat ch Panel s

Pr ovi de por t s f or  t he number  of  hor i zont al  and backbone cabl es t er mi nat ed 
on t he panel  pl us 25 per cent  spar e.   Pr ovi de pr e- connect or i zed copper  
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pat ch cor ds f or  pat ch panel s.   Pr ovi de pat ch cor ds,  as compl et e 
assembl i es,  wi t h mat chi ng connect or s as speci f i ed. Pat ch cor ds shal l  meet  
mi ni mum per f or mance r equi r ement s speci f i ed i n TI A- 568. 1,  TI A- 568. 2 f or  
cabl es,  cabl e l engt h and har dwar e speci f i ed.

2. 4. 4. 1   Modul ar  t o 110 Bl ock Pat ch Panel

Pr ovi de i n accor dance wi t h TI A- 568. 1 and TI A- 568. 2.   Panel s shal l  be t hi r d 
par t y ver i f i edand shal l  compl y wi t h EI A/ TI A Cat egor y 6  r equi r ement s.   
Panel  shal l  be const r uct ed of  0. 09 i nches mi ni mum al umi num and shal l  be 
r ackmount ed and compat i bl e wi t h an ECI A EI A/ ECA 310- E  19 i nches equi pment  
r ack.   Panel  shal l  pr ovi de 48 non- keyed,  8- pi n modul ar  por t s,  wi r ed t o 
T568B.   Pat ch panel s shal l  t er mi nat e t he bui l di ng cabl i ng on Type 110 I DCs 
and shal l  ut i l i ze a pr i nt ed ci r cui t  boar d i nt er f ace.   The r ear  of  each 
panel  shal l  have i ncomi ng cabl e st r ai n- r el i ef  and r out i ng gui des.   Panel s 
shal l  have each por t  f act or y number ed and be equi pped wi t h l ami nat ed 
pl ast i c namepl at es above each por t .

2. 5   TELECOMMUNI CATI ONS OUTLET/ CONNECTOR ASSEMBLI ES

2. 5. 1   Out l et / Connect or  Copper

Out l et / connect or s shal l  compl y wi t h FCC Par t  68,  TI A- 568. 1,  and TI A- 568. 2.   
UTP out l et / connect or s shal l  be UL 1863 l i s t ed,  non- keyed,  8- pi n modul ar ,  
const r uct ed of  hi gh i mpact  r at ed t her mopl ast i c housi ng and shal l  be t hi r d 
par t y ver i f i edand shal l  compl y wi t h TI A- 568. 2 Cat egor y 6 r equi r ement s.   
Out l et / connect or s pr ovi ded f or  UTP cabl i ng shal l  meet  or  exceed t he 
r equi r ement s f or  t he cabl e pr ovi ded.   Out l et / connect or s shal l  be 
t er mi nat ed usi ng a Type 110 I DC PC boar d connect or ,  col or - coded f or  bot h 
T568A and T568B wi r i ng.   Each out l et / connect or  shal l  be wi r ed T568Bas 
i ndi cat ed.   UTP out l et / connect or s shal l  compl y wi t h TI A- 568. 2 f or  200 
mat i ng cycl es.

2. 5. 2   Cover  Pl at es

Tel ecommuni cat i ons cover  pl at es shal l  compl y wi t h UL 514C,  and TI A- 568. 1,  
TI A- 568. 2,  ;  f l ushover si zeddesi gn const r uct ed of  hi gh i mpact  t her mopl ast i c 
mat er i al  whi t e i n col or t o mat ch col or  of  r ecept acl e/ swi t ch cover  pl at es 
speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM302 st ai nl ess 
mat er i al br ass mat er i al .   Pr ovi de l abel i ng i n accor dance wi t h t he par agr aph 
LABELI NG i n t hi s sect i on.

2. 6   GROUNDI NG AND BONDI NG PRODUCTS
 

Pr ovi de i n accor dance wi t h UL 467,  TI A- 607,  and NFPA 70.   Component s shal l  
be i dent i f i ed as r equi r ed by TI A- 606.   Pr ovi de gr ound r ods,  bondi ng 
conduct or s,  and gr oundi ng busbar s  as speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.

2. 7   FI RESTOPPI NG MATERI AL

Pr ovi de as speci f i ed i n Sect i on 07 84 00 FI RESTOPPI NG.

2. 8   MANUFACTURER' S NAMEPLATE

Each i t em of  equi pment  shal l  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
accept abl e.
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2. 9   FI ELD FABRI CATED NAMEPLATES

ASTM D709.   Pr ovi de l ami nat ed pl ast i c namepl at es f or  each equi pment  
encl osur e,  r el ay,  swi t ch,  and devi ce;  as speci f i ed or  as i ndi cat ed on t he 
dr awi ngs.   Each namepl at e i nscr i pt i on shal l  i dent i f y t he f unct i on and,  
when appl i cabl e,  t he posi t i on.   Namepl at es shal l  be mel ami ne pl ast i c,  
0. 125 i nches t hi ck,  whi t e wi t h cent er  cor e.  Sur f ace shal l  be mat t e 
f i ni sh.   Cor ner s shal l  be squar e.   Accur at el y al i gn l et t er i ng and engr ave 
i nt o t he cor e.   Mi ni mum si ze of  namepl at es shal l  be one by 2. 5 i nches.   
Let t er i ng shal l  be a mi ni mum of  0. 25 i nches hi gh nor mal  bl ock st y l e.

2. 10   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 10. 1   Fact or y Reel  Test s

Pr ovi de document at i on of  t he t est i ng and ver i f i cat i on act i ons t aken by 
manuf act ur er  t o conf i r m compl i ance wi t h TI A- 568. 1,  TI A- 568. 2,  

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l  t el ecommuni cat i ons cabl i ng and pat hway syst ems,  i ncl udi ng t he 
hor i zont al  and backbone cabl e,  pat hway syst ems,  t el ecommuni cat i ons 
out l et / connect or  assembl i es,  and associ at ed har dwar e i n accor dance wi t h 
NECA/ BI CSI  568,  TI A- 568. 1,  TI A- 568. 2,  TI A- 569,  NFPA 70,  and UL st andar ds 
as appl i cabl e.   Pr ovi de cabl i ng i n a st ar  t opol ogy net wor k.   Pat hways and 
out l et  boxes shal l  be i nst al l ed as speci f i ed i n Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   I nst al l  t el ecommuni cat i ons cabl i ng wi t h copper  medi a 
i n accor dance wi t h t he f ol l owi ng cr i t er i a t o avoi d pot ent i al  
el ect r omagnet i c i nt er f er ence bet ween power  and t el ecommuni cat i ons 
equi pment .   The i nt er f er ence cei l i ng shal l  not  exceed 3. 0 vol t s per  met er  
measur ed over  t he usabl e bandwi dt h of  t he t el ecommuni cat i ons cabl i ng.
Cabl i ng shal l  be r un wi t h hor i zont al  and ver t i cal  cabl e gui des i n 
t el ecommuni cat i ons spaces wi t h t er mi nat i ng har dwar e and i nt er connect i on 
equi pment .

3. 1. 1   Cabl i ng

I nst al l  UTP,  t el ecommuni cat i ons cabl i ng syst em as det ai l ed i n TI A- 568. 1,
TI A- 568. 2, .   Scr ew t er mi nal s shal l  not  be used except  wher e speci f i cal l y 
i ndi cat ed on pl ans.   Use an appr oved i nsul at i on di spl acement  connect i on 
( I DC)  t ool  k i t  f or  copper  cabl e t er mi nat i ons.   Do not  exceed 
manuf act ur er s '  cabl e pul l  t ensi ons f or  copper  cabl es.   Pr ovi de a devi ce t o 
moni t or  cabl e pul l  t ensi ons.   Do not  exceed 25 pounds pul l  t ensi on f or  
f our  pai r  copper  cabl es.   Do not  chaf e or  damage out er  j acket  mat er i al s.   
Use onl y l ubr i cant s appr oved by cabl e manuf act ur er .   Do not  over  c i nch 
cabl es,  or  cr ush cabl es wi t h st apl es.   For  UTP cabl e,  bend r adi i  shal l  not  
be l ess t han f our  t i mes t he cabl e di amet er .   Cabl es shal l  be t er mi nat ed;  
no cabl e shal l  cont ai n unt er mi nat ed el ement s.   Cabl es shal l  not  be 
spl i ced.   Label  cabl i ng i n accor dance wi t h par agr aph LABELI NG i n t hi s 
sect i on.

3. 1. 1. 1   Open Cabl e

Use onl y wher e speci f i cal l y i ndi cat ed on pl ans f or  use i n cabl e t r ays,  or  
bel ow r ai sed f l oor s.   I nst al l  i n accor dance wi t h TI A- 568. 1,  TI A- 568. 2.   Do 
not  exceed cabl e pul l  t ensi ons r ecommended by t he manuf act ur er .  Copper  
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cabl e not  i n a wi r eway or  pat hway shal l  be suspended a mi ni mum of  8i nches 
above cei l i ngs by cabl e suppor t s no gr eat er  t han 60i nches apar t .   Cabl e 
shal l  not  be r un t hr ough st r uct ur al  member s or  i n cont act  wi t h pi pes,  
duct s,  or  ot her  pot ent i al l y  damagi ng i t ems.   Pl acement  of  cabl e par al l el  
t o power  conduct or s shal l  be avoi ded,  i f  possi bl e;  a mi ni mum separ at i on of  
12 i nches shal l  be mai nt ai ned when such pl acement  cannot  be avoi ded.

Pl enum cabl e shal l  be used wher e open cabl es ar e r out ed t hr ough pl enum 
ar eas.   Cabl e r out ed exposed under  r ai sed f l oor s shal l  be pl enum r at ed.   
Pl enum cabl es shal l  compl y wi t h f l ammabi l i t y  pl enum r equi r ement s of  NFPA 70.   
I nst al l  cabl i ng af t er  t he f l oor i ng syst em has been i nst al l ed i n r ai sed 
f l oor  ar eas. Cabl e 6f eet  l ong shal l  be neat l y coi l ed not  l ess t han 12i nches 
i n di amet er  bel ow each f eed poi nt  i n r ai sed f l oor  ar eas.

3. 1. 1. 2   Hor i zont al  Cabl i ng

I nst al l  hor i zont al  cabl i ng as i ndi cat ed on dr awi ngs  Do not  unt wi st  
Cat egor y 6 UTP cabl es mor e t han one hal f  i nch f r om t he poi nt  of  
t er mi nat i on t o mai nt ai n cabl e geomet r y.   Pr ovi de sl ack cabl e i n t he f or m 
of  a f i gur e ei ght  ( not  a ser vi ce l oop)  on each end of  t he cabl e,  10 f eet  
i n t he t el ecommuni cat i ons r oom,  and 12 i nches i n t he wor k ar ea out l et .

3. 1. 2   Pat hway I nst al l at i ons

Pr ovi de i n accor dance wi t h TI A- 569 and NFPA 70.   Pr ovi de bui l di ng pat hway 
as speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

3. 1. 3   Cabl e Tr ay I nst al l at i on

I nst al l  cabl e t r ay as speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM.   Onl yCMPt ype cabl e shal l  be i nst al l ed i n a pl enum.

3. 1. 4   Wor k Ar ea Out l et s

3. 1. 4. 1   Ter mi nat i ons

Ter mi nat e UTP cabl e i n accor dance wi t h TI A- 568. 1,  TI A- 568. 2 and wi r i ng 
conf i gur at i on as speci f i ed.

3. 1. 4. 2   Cover  Pl at es

As a mi ni mum,  each out l et / connect or  shal l  be l abel ed as t o i t s f unct i on 
and a uni que number  t o i dent i f y cabl e l i nk i n accor dance wi t h t he 
par agr aph LABELI NG i n t hi s sect i on.

3. 1. 4. 3   Cabl es

Unshi el ded t wi st ed pai r  and f i ber  opt i c cabl es shal l  have a mi ni mum of  12 
i nches of  s l ack cabl e l oosel y coi l ed i nt o t he t el ecommuni cat i ons out l et  
boxes.   Mi ni mum manuf act ur er ' s bend r adi us f or  each t ype of  cabl e shal l  
not  be exceeded.

3. 1. 4. 4   Pul l  Cor ds

Pul l  cor ds shal l  be i nst al l ed i n condui t  ser vi ng t el ecommuni cat i ons 
out l et s t hat  do not  have cabl e i nst al l ed.
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3. 1. 5   Tel ecommuni cat i ons Space Ter mi nat i on

I nst al l  t er mi nat i on har dwar e r equi r ed f or Cat egor y 6syst em.   An i nsul at i on 
di spl acement  t ool  shal l  be used f or  t er mi nat i ng copper  cabl e t o i nsul at i on 
di spl acement  connect or s.

3. 1. 5. 1   Connect or  Bl ocks

Connect or  bl ocks shal l  be r ack mount ed i n or der l y r ows and col umns.   
Adequat e ver t i cal  and hor i zont al  wi r e r out i ng ar eas shal l  be pr ovi ded 
bet ween gr oups of  bl ocks.   I nst al l  i n accor dance wi t h i ndust r y st andar d 
wi r e r out i ng gui des i n accor dance wi t h TI A- 569.

3. 1. 5. 2   Pat ch Panel s

Pat ch panel s shal l  be mount ed i n exst i ng equi pment  r ack wi t h suf f i c i ent  
por t s t o accommodat e t he i nst al l ed cabl e pl ant  pl us25per cent  spar es.

a.   Copper  Pat ch Panel .   Copper  cabl e ent er i ng a pat ch panel  shal l  be 
secur ed t o t he panel as r ecommended by t he manuf act ur er  t o pr event  
movement  of  t he cabl e.

3. 1. 5. 3   Equi pment  Suppor t  Fr ames

I nst al l  i n accor dance wi t h TI A- 569:

a.  Cont r act or  shal l  pr ovi de an al t er nat e pr i ce f or  a wal l  mount ed 19"  wal l  
mount ed equi pment  r ack i n t he event  t hat  t he exi st i ng r ack i s not  abl e 
t o accomadat e t he addi t i onal  CAT6 pat ch panel / s.  The al t er nat e wal l  
mount ed r ack shal l  adher e t o al l  appl i cabl e speci f i cat i ons l i s t ed 
wi t hi n t hi s speci f i cat i on.  

3. 1. 6   El ect r i cal  Penet r at i ons

Seal  openi ngs ar ound el ect r i cal  penet r at i ons t hr ough f i r e r esi st ance- r at ed 
wal l ,  par t i t i ons,  f l oor s,  or  cei l i ngs as speci f i ed i n Sect i on 07 84 00 
FI RESTOPPI NG.

3. 1. 7   Gr oundi ng and Bondi ng

Pr ovi de i n accor dance wi t h TI A- 607,  NFPA 70 and as speci f i ed i n Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

3. 2   LABELI NG

3. 2. 1   Label s

Pr ovi de l abel i ng i n accor dance wi t h TI A- 606.   Handwr i t t en l abel i ng i s 
unaccept abl e.   St enci l ed l et t er i ng f or  voi ce and dat a c i r cui t s shal l  be 
pr ovi ded usi ngt her mal  i nk t r ansf er  pr ocess.

3. 2. 2   Cabl e

Cabl es shal l  be l abel ed usi ng col or  l abel s on bot h ends wi t h i dent i f i er s 
i n accor dance wi t h TI A- 606.
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3. 2. 3   Ter mi nat i on Har dwar e

Wor kst at i on out l et s and pat ch panel  connect i ons shal l  be l abel ed usi ng 
col or  coded l abel s wi t h i dent i f i er s i n accor dance wi t h TI A- 606.

3. 3   FI ELD APPLI ED PAI NTI NG

Pai nt  el ect r i cal  equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  
sur f aces or  t o meet  t he i ndi cat ed or  speci f i ed saf et y cr i t er i a.   Pai nt i ng 
shal l  be as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 3. 1   Pai nt i ng Backboar ds

I f  backboar ds ar e r equi r ed t o be pai nt ed,  t hen t he manuf act ur ed f i r e 
r et ar dant  backboar d must  be pai nt ed wi t h f i r e r et ar dant  pai nt ,  so as not  
t o i ncr ease f l ame spr ead and smoke densi t y and must  be appr opr i at el y 
l abel ed.   Label  and f i r e r at i ng st amp must  be unpai nt ed.

3. 4   FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Pr ovi de number ,  l ocat i on,  and l et t er  desi gnat i on of  namepl at es as 
i ndi cat ed.   Fast en namepl at es t o t he devi ce wi t h a mi ni mum of  t wo 
sheet - met al  scr ews or  t wo r i vet s.

3. 5   TESTI NG

3. 5. 1   Tel ecommuni cat i ons Cabl i ng Test i ng

Per f or m t el ecommuni cat i ons cabl i ng i nspect i on,  ver i f i cat i on,  and 
per f or mance t est s i n accor dance wi t h TI A- 568. 1,  TI A- 568. 2, .   Test  
equi pment  shal l  conf or m t o TI A- 1152.    Remove f ai l ed cabl e r eel s f r om 
pr oj ect  s i t e upon at t enuat i on t est  f ai l ur e.

3. 5. 1. 1   I nspect i on

Vi sual l y i nspect  UTP j acket  mat er i al s f or  UL or  t hi r d par t y cer t i f i cat i on 
mar ki ngs.   I nspect  cabl i ng t er mi nat i ons i n t el ecommuni cat i ons r ooms and at  
wor kst at i ons t o conf i r m col or  code f or  T568A or  T568B pi n assi gnment s,  and 
i nspect  cabl i ng connect i ons t o conf i r m compl i ance wi t h TI A- 568. 1,  TI A- 568. 2.   
Vi sual l y conf i r m Cat egor y 6,  mar ki ng of  out l et s,  cover  pl at es,  
out l et / connect or s,  and pat ch panel s.

3. 5. 1. 2   Ver i f i cat i on Test s

UTP backbone copper  cabl i ng shal l  be t est ed f or  DC l oop r esi st ance,  
shor t s,  opens,  i nt er mi t t ent  f aul t s,  and pol ar i t y bet ween conduct or s,  and 
bet ween conduct or s and shi el d,  i f  cabl e has over al l  shi el d.   Test  
oper at i on of  shor t i ng bar s i n connect i on bl ocks.   Test  cabl es af t er  
t er mi nat i on but  pr i or  t o bei ng cr oss- connect ed.

Per f or m ver i f i cat i on accept ance t est s.

3. 5. 1. 3   Fi nal  Ver i f i cat i on Test s

Per f or m ver i f i cat i on t est s f or  UTPsyst ems af t er  t he compl et e 
t el ecommuni cat i ons cabl i ng and wor kst at i on out l et / connect or s ar e i nst al l ed.

a.   Voi ce Test s.   These t est s assume t hat  di al  t one ser vi ce has been 
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i nst al l ed.   Connect  t o t he net wor k i nt er f ace devi ce at  t he demar cat i on 
poi nt .   Go of f - hook and l i s t en and r ecei ve a di al  t one.   I f  a t est  
number  i s avai l abl e,  make and r ecei ve a l ocal ,  l ong di st ance,  and DSN 
t el ephone cal l .

b.   Dat a Test s.   These t est s assume t he I nf or mat i on Technol ogy St af f  has a 
net wor k i nst al l ed and ar e avai l abl e t o assi st  wi t h t est i ng.   Connect  
t o t he net wor k i nt er f ace devi ce at  t he demar cat i on poi nt .   Log ont o 
t he net wor k t o ensur e pr oper  connect i on t o t he net wor k.

        - -  End of  Sect i on - -

SECTI ON 27 10 00  Page 17



Shaw AFB SHAW

SECTION 28 31 70

INTERIOR FIRE ALARM SYSTEM, ADDRESSABLE

08/20

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by the 

basic designation only.

FM GLOBAL (FM)

FM APP GUIDE (updated on-line) Approval Guide 

http://www.approvalguide.com/

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 

Environment in Low-Voltage (1000 V and 

Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 

Characterization of Surges in Low-Voltage 

(1000 V and Less) AC Power Circuits

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 4 (2018) Standard for Integrated Fire 

Protection and Life Safety System Testing

NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA 

20-1; TIA 20-2; TIA 20-3; TIA 20-4) 

National Electrical Code

NFPA 72 (2022) National Fire Alarm and Signaling 

Code

NFPA 90A (2021) Standard for the Installation of 

Air Conditioning and Ventilating Systems

NFPA 170 (2021) Standard for Fire Safety and 

Emergency Symbols

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-601-02 (2010) Operations and Maintenance: 

Inspection, Testing, and Maintenance of 

Fire Protection Systems

UFC 4-010-06 (2016; with Change 1, 2017) Cybersecurity 

of Facility-Related Control Systems
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UNDERWRITERS LABORATORIES (UL)

UL 268 (2016; Reprint Nov 2021) UL Standard for 

Safety Smoke Detectors for Fire Alarm 

Systems

UL 268A (2008; Reprint Oct 2014) Smoke Detectors 

for Duct Application

UL 464 (2016; Reprint Sep 2017) UL Standard for 

Safety Audible Signaling Devices for Fire 

Alarm and Signaling Systems, Including 

Accessories

UL 497A (2001; Bul. 2019) UL Standard for Safety 

Secondary Protectors for Communications 

Circuits

UL 497B (2004; Reprint Dec 2012) Protectors for 

Data Communication Circuits

UL 521 (1999; Reprint Mar 2021) UL Standard for 

Safety Heat Detectors for Fire Protective 

Signaling Systems

UL 864 (2014; Reprint May 2020) UL Standard for 

Safety Control Units and Accessories for 

Fire Alarm Systems

UL 1283 (2017) UL Standard for Safety 

Electromagnetic Interference Filters

UL 1449 (2021) UL Standard for Safety Surge 

Protective Devices

UL 1638 (2016; Reprint Sep 2017) UL Standard for 

Safety Visible Signaling Devices for Fire 

Alarm and Signaling Systems, Including 

Accessories

UL 1971 (2002; Reprint Oct 2008) Signaling Devices 

for the Hearing Impaired

UL Fire Prot Dir (2012) Fire Protection Equipment Directory

1.2   RELATED SECTIONS

Section 25 05 11Cybersecurity for Facility-Related Control Systems, applies 

to this section, with the additions and modifications specified herein.  In 

addition, refer to the following sections for related work and coordination:

Section 21 13 13 WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION
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Section 07 84 00 FIRESTOPPING for additional work related to 

firestopping.

1.3   SUMMARY

1.3.1   Scope

a.  This work includes designing and modifying the existing fire alarm 

system as described herein and on the contract drawings.  Include 

system wiring, raceways, pull boxes, terminal cabinets, outlet and 

mounting boxes, control equipment, initiating devices, notification 

appliances, supervising station fire alarm transmitters, and other 

accessories and miscellaneous items required for a complete operational 

system even though each item is not specifically mentioned or 

described.  Provide system complete and ready for operation.  Design 

and installation must comply with UFGS 25 05 11, UFC 4-010-06 and AFGM 

2019-320-02.

b.  Provide equipment, materials, installation, workmanship, inspection, 

and testing in strict accordance with  NFPA 72, except as modified 

herein.  

f.  The fire alarm system must be independent of the building security, 

building management, and energy/utility monitoring systems other than 

for control functions.

1.4   DEFINITIONS

Wherever mentioned in this specification or on the drawings, the equipment, 

devices, and functions must be defined as follows:

1.4.1   Interface Device

An addressable device that interconnects hard wired systems or devices to 

an analog/addressable system.

1.4.2   Fire Alarm Control Unit (FACU)

A master control unit having the features of a fire alarm control unit 

(FACU).

1.4.3   Remote Fire Alarm Control Unit

A control unit, physically remote from the fire alarm control unit, that 

receives inputs from automatic and manual fire alarm devices; may supply 

power to detection devices and interface devices; may provide transfer of 

power to the notification appliances; may provide transfer of condition to 

relays or devices connected to the control unit; and reports to and 

receives signals from the fire alarm and mass notification control unit.

1.4.4   Terminal Cabinet

A steel cabinet with locking, hinge-mounted door where terminal strips are 

securely mounted inside the cabinet.

1.4.5   Control Module and Relay Module

Terms utilized to describe emergency control function interface devices as 
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defined by NFPA 72.

1.4.6   Designated Fire Protection Engineer (DFPE)

The DoD fire protection engineer that oversees that Area of Responsibility 

for that project.  This is sometimes referred to as the "cognizant" fire 

protection engineer.  Interpret reference to "authority having 

jurisdiction" and/or AHJ in referenced standards to mean the Designated 

Fire Protection Engineer (DFPE).  The DFPE may be responsible for review of 

the contractor submittals having a "G" designation, and for witnessing 

final inspection and testing.

1.4.7   Qualified Fire Protection Engineer (QFPE)

A QFPE is an individual who is a licensed professional engineer (P.E.), who 

has passed the fire protection engineering written examination administered 

by the National Council of Examiners for Engineering and Surveying (NCEES) 

and has relevant fire protection engineering experience.

1.5   SUBMITTALS

Government approval is required for submittals with a "G" or "S" 

classification.  Submittals not having a "G" or "S" classification are for 

information only.  When used, a code following the "G" classification 

identifies the office that will review the submittal for the Government.

Shop drawings (SD-02), product data (SD-03) and calculations (SD-05) must 

be prepared by the fire alarm designer and combined and submitted as one 

complete package.  The QFPE must review the SD-02/SD-03/SD-05 submittal 

package for completeness and compliance with the Contract provisions prior 

to submission to the Government.  The QFPE must provide a Letter of 

Confirmation that they have reviewed the submittal package for compliance 

with the contract provisions.  This letter must include their registered 

professional engineer stamp and signature.  Partial submittals and 

submittals not reviewed by the QFPE will be returned by the Government 

disapproved without review.

Submit the following in accordance with Section 01 33 00 SUBMITTAL 

PROCEDURES:

SD-01 Preconstruction Submittals

Qualified Fire Protection Engineer (QFPE); G

Fire alarm system designer; G

Supervisor; G

Technician; G

Installer; G

Test Technician; G

Fire Alarm System Site-Specific Software Acknowledgement; G

SD-02 Shop Drawings

Nameplates; G
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Instructions; G

Wiring Diagrams; G

System Layout; G

Notification Appliances; G

Initiating devices; G

Battery Power; G

Voltage Drop Calculations; G

SD-03 Product Data

Fire Alarm Control Unit (FACU); G

LCD Annunciator; G

Manual Stations; G

Smoke Detectors; G

Duct Smoke Detectors; G

Heat Detectors; G

Multi-Criteria Detectors; G

Addressable Interface Devices; G

Addressable Control Modules; G

Isolation Modules; G

Notification Appliances; G

Batteries; G

Battery Chargers; G

Surge Protective Devices; G

Alarm Wiring; G

Back Boxes and Conduit; G

Ceiling Bridges for Ceiling-Mounted Appliances; G

Terminal Cabinets; G

Digital Alarm Communicator Transmitter (DACT); G

Electromagnetic Door Holders; G
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Environmental Enclosures or Guards; G

Document Storage Cabinet; G

SD-05 Design Data

SD-06 Test Reports

Test Procedures; G

SD-07 Certificates

Verification of Compliant Installation; G

Request for Government Final Test; G

SD-10 Operation and Maintenance Data

Operation and Maintenance (O&M) Instructions; G

Instruction of Government Employees; G

SD-11 Closeout Submittals

As-Built Drawings

Spare Parts

1.6   SYSTEM OPERATION

Fire alarm system components requiring power, except for the FACU(s) power 

supply, must operate on 24 volts DC unless noted otherwise in this section.

The interior fire alarm system must be a complete, supervised, noncoded, 

analog/addressable fire alarm system conforming to NFPA 72, and UL 864.  

Systems meeting UL 2017 only are not acceptable.  The system must be 

activated into the alarm mode by actuation of an alarm initiating device.  

The system must remain in the alarm mode until the initiating device is 

reset and the control unit is reset and restored to normal.

1.6.1   Alarm Initiating Devices and Notification Appliances (Visual, Audible)

a.  Connect alarm initiating devices to initiating device circuits (IDC) , 

or to signaling line circuits (SLC) Class  and installed in accordance 

with NFPA 72.

b.  Connect notification appliances to notification appliance circuits 

(NAC) .

1.6.2   Functions and Operating Features

The system must provide the following functions and operating features:

a.  Power, annunciation, supervision, and control for the system.  

Addressable systems must be microcomputer (microprocessor or 

microcontroller) based with a minimum word size of eight bits with 

sufficient memory to perform as specified.
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b.  Visual alarm notification appliances must be synchronized as required 

by NFPA 72.

c.  Electrical supervision of the primary power (AC) supply, presence of 

the battery, battery voltage, and placement of system modules within 

the control unit.

d.  An audible and visual trouble signal to activate upon a single break or 

open condition, or ground fault.  The trouble signal must also operate 

upon loss of primary power (AC) supply, absence of a battery supply, 

low battery voltage, or removal of alarm or supervisory control unit 

modules.  After the system returns to normal operating conditions, the 

trouble signal must again sound until the trouble is acknowledged.  A 

smoke detector in the process of being verified for the actual presence 

of smoke must not initiate a trouble condition.

e.  A trouble signal silence feature that must silence the audible trouble 

signal, without affecting the visual indicator.

f.  Program capability via switches in a locked portion of the FACU to 

bypass the automatic notification appliance circuits,  features.  

Operation of this programmed action must indicate on the FACU display 

as a supervisory or trouble condition.

g.  Alarm functions must override trouble or supervisory functions.  

Supervisory functions must override trouble functions.

h.  The system must be capable of being programmed from the control unit 

keyboard.  Programmed information must be stored in non-volatile memory.

i.  The system must be capable of operating, supervising, and/or monitoring 

non-addressable alarm and supervisory devices.

j.  There must be no limit, other than maximum system capacity, as to the 

number of addressable devices that may be in alarm simultaneously.

k.  Where the fire alarm system is responsible for initiating an action in 

another emergency control device or system, such as the addressable 

fire alarm relay must be located in the vicinity of the emergency 

control device.

l.  An alarm signal must automatically initiate the following functions:

(1) Transmission of an alarm signal to a remote supervising station.

(2) Visual indication of the device operated on the FACU, and on the 

remote annunciator.

(3) Record the event on the system printer.

(4) Actuation of alarm notification appliances.

(5) Recording of the event electronically in the history log of the 

FACU.

m.  A supervisory signal must automatically initiate the following 
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functions:

(1) Visual indication of the device operated on the FACU, and on the 

remote annunciator.

(2) Record the event on the system printer.

(3) Transmission of a supervisory signal to a remote supervising 

station.

(4) Operation of a duct smoke detector must shut down the appropriate 

air handler in accordance with NFPA 90A in addition to other 

requirements of this paragraph and as allowed by NFPA 72.

(5) Recording of the event electronically in the history log of the 

FACU.

n.  A trouble condition must automatically initiate the following functions:

(1) Visual indication of the device operated on the FACU, and on the 

remote annunciator.

(2) Record the event on the system printer.

(3) Transmission of a trouble signal to a remote supervising station.

(4) Recording of the event electronically in the history log of the 

FACU.

p.  System control equipment must be programmed to provide a 60-minute to 

180-minute delay in transmission of trouble signals resulting from 

primary power failure.

1.7   TECHNICAL DATA AND SITE-SPECIFIC SOFTWARE

Technical data and site-specific software (meaning technical data that 

relates to computer software) that are specifically identified in this 

project, and may be required in other specifications, must be delivered, 

strictly in accordance with the CONTRACT CLAUSES.  The fire alarm system 

manufacturer must submit written confirmation of this contract provision as 

"Fire Alarm System Site-Specific Software Acknowledgement".  Identify data 

delivered by reference to the specification paragraph against which it is 

furnished.  Data to be submitted must include complete system, equipment, 

and software descriptions.  Descriptions must show how the equipment will 

operate as a system to meet the performance requirements of this contract.  

The site-specific software data package must also include the following:

a.  Items identified in NFPA 72, titled "Site-Specific Software".

b.  Identification of programmable portions of the system equipment and 

capabilities.

c.  Description of system revision and expansion capabilities and methods 

of implementation detailing both equipment and software requirements.

d.  Provision of operational software data on all modes of programmable 

portions for fire alarm .
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e.  Description of Fire Alarm Control Unit equipment operation.

f.  Description of auxiliary and remote equipment operations.

g.  Library of application software.

h.  Operation and maintenance manuals.

1.8   EXISTING EQUIPMENT

a.  Equipment and devices must be compatible and operable with the existing 

fire alarmmass notification system and must not impair reliability or 

operational functions of existing supervising station fire alarm system..

b.  Equipment and devices must be compatible and operable with the existing 

building fire alarm system.  Equipment must not impair reliability or 

operational functions of the existing system.  The existing building 

system control unit is unknown.

1.9   QUALITY ASSURANCE

1.9.1   Submittal Documents

1.9.1.1   Preconstruction Submittals

Within 36 days of contract award but not less than 14 days prior to 

commencing any work on site, the Contractor must submit the following for 

review and approval.  SD-02, SD-03 and SD-05 submittals received prior to 

the review and approval of the qualifications of the fire alarm 

subcontractor and QFPE must be returned disapproved without review.  All 

resultant delays must be the sole responsibility of the Contractor.

1.9.1.2   Shop Drawings

Shop drawings must not be smaller than the Contract Drawings.  Drawings 

must comply with the requirements of NFPA 72 and NFPA 170.  Minimum scale 

for floor plans must be 1/8"=1'.

1.9.1.3   Nameplates

Nameplate illustrations and data to obtain approval by the Contracting 

Officer before installation.

1.9.1.4   Wiring Diagrams

3 copies of point-to-point wiring diagrams showing the points of connection 

and terminals used for electrical field connections in the system, 

including interconnections between the equipment or systems that are 

supervised or controlled by the system.  Diagrams must show connections 

from field devices to the FACU and remote FACU, initiating circuits, 

switches, relays and terminals, including pathway diagrams between the 

control unit and shared communications equipment within the protected 

premises.  Point-to-point wiring diagrams must be job specific and must not 

indicate connections or circuits not being utilized.  Provide complete 

riser diagrams indicating the wiring sequence of all devices and their 

connections to the control equipment.  Include a color-code schedule for 

the wiring.
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1.9.1.5   System Layout

3 copies of plan view drawing showing device locations, terminal cabinet 

locations, junction boxes, other related equipment, conduit routing, 

conduit sizes, wire counts, conduit fill calculations, wire color-coding, 

circuit identification in each conduit, and circuit layouts for all 

floors.  Indicate candela rating of each visual notification appliance.  

Clearly identify the locations of isolation modules.  Indicate the 

addresses of all devices, modules, relays, and similar.  Indicate if the 

environment for the FACU is within its environmental listing (e.g. 

temperature/humidity).

Provide a complete description of the system operation in matrix format 

similar to the "Typical Input/Output Matrix" included in the Annex of 

NFPA 72.

1.9.1.6   Notification Appliances

Calculations and supporting data on each circuit to indicate that there is 

at least 25 percent spare capacity for notification appliances.  Annotate 

data for each circuit on the drawings.

1.9.1.7   Initiating Devices

Calculations and supporting data on each circuit to indicate that there is 

at least 25 percent spare capacity for initiating devices.  Annotate data 

for each circuit on the drawings.

1.9.1.8   Battery Power

Calculations and supporting data as required in paragraph Battery Power 

Calculations for alarm, alert, and supervisory power requirements.  

Calculations including ampere-hour requirements for each system component 

and each control unit component, and the battery recharging period, must be 

included on the drawings.

1.9.1.9   Voltage Drop Calculations

Voltage drop calculations for each notification circuit indicating that 

sufficient voltage is available for proper operation of the system and all 

components, at a minimum rated voltage of the system operating on 

batteries.  Include the calculations on the system layout drawings.

1.9.1.10   Product Data

3 copies of annotated descriptive data to show the specific model, type, 

and size of each item.  Catalog cuts must also indicate the NRTL listing.  

The data must be highlighted to show model, size, and options that are 

intended for consideration.  Data must be adequate to demonstrate 

compliance with all contract requirements.  Product data for all equipment 

must be combined into a single submittal.

Provide an equipment list identifying the type, quantity, make, and model 

number of each piece of equipment to be provided under this submittal.  The 

equipment list must include the type, quantity, make and model of spare 

equipment.  Types and quantities of equipment submitted must coincide with 

the types and quantities of equipment used in the battery calculations and 
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those shown on the shop drawings.

1.9.1.11   Operation and Maintenance (O&M) Instructions

Six copies of the Operation and Maintenance Instructions.  The O&M 

Instructions must be prepared in a single volume or in multiple volumes, 

with each volume indexed, and may be submitted as a Technical Data 

Package.  Manuals must be approved prior to training.  The Interior Fire 

Alarm System Operation and Maintenance Instructions must include the 

following:

a.  "Manufacturer Data Package five" as specified in Section 01 78 23 

OPERATION AND MAINTENANCE DATA.

b.  Operating manual outlining step-by-step procedures required for system 

startup, operation, and shutdown.  The manual must include the 

manufacturer's name, model number, service manual, parts list, and 

preliminary equipment list complete with description of equipment and 

their basic operating features.

c.  Maintenance manual listing routine maintenance procedures, possible 

breakdowns and repairs, and troubleshooting guide.  The manuals must 

include conduit layout, equipment layout and simplified wiring, and 

control diagrams of the system as installed.

d.  Complete procedures for system revision and expansion, detailing both 

equipment and software requirements.

e.  Software submitted for this project on CD/DVD media utilized.

f.  Printouts of configuration settings for all devices.

g.  Routine maintenance checklist.  The routine maintenance checklist must 

be arranged in a columnar format.  The first column must list all 

installed devices, the second column must state the maintenance 

activity or state no maintenance required, the third column must state 

the frequency of the maintenance activity, and the fourth column 

provided for additional comments or reference.  All data (devices, 

testing frequencies, and similar) must comply with UFC 3-601-02.

h.  A final Equipment List must be submitted with the Operating and 

Maintenance (O&M) manual.

1.9.1.12   As-Built Drawings

The drawings must show the system as installed, including deviations from 

both the project drawings and the approved shop drawings.  These drawings 

must be submitted within two weeks after the final Government test of the 

system.  At least one set of the as-built (marked-up) drawings must be 

provided at the time of, or prior to the final Government test.

1.9.2   Qualifications

1.9.2.1   Fire Alarm System Designer

The fire alarm system designer must be certified as a Level IIIIV (minimum) 

Technician by National Institute for Certification in Engineering 

Technologies (NICET) in the Fire Alarm Systems subfield of Fire Protection 

Engineering Technology or meet the qualifications for a QFPE.
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1.9.2.2   Supervisor

A NICET Level III or IV fire alarm technician must supervise the 

installation of the fire alarm system. The fire alarm technicians 

supervising the installation of equipment must be factory trained in the 

installation, adjustment, testing, and operation of the equipment specified 

herein and on the drawings.

1.9.2.3   Technician

Fire alarm technicians with a minimum of four years of experience must be 

utilized to install and terminate fire alarm devices, cabinets and control 

units.  The fire alarm technicians installing the equipment must be factory 

trained in the installation, adjustment, testing, and operation of the 

equipment specified herein and on the drawings.

1.9.2.4   Installer

Fire alarm installer with a minimum of two years of experience utilized to 

assist in the installation of fire alarm devices, cabinets and control units

 .  A licensed electrician must be allowed to install wire, cable, conduit 

and backboxes for the fire alarm system system.  The fire alarm installer 

must be factory trained in the installation, adjustment, testing, and 

operation of the equipment specified herein and on the drawings.

1.9.2.5   Test Technician

Fire alarm technicians with a minimum of eight years of experience and 

NICET Level III or IVutilized in testing and certification of the 

installation of the fire alarm devices, cabinets and control units.  The 

fire alarm technicians testing the equipment must be factory trained in the 

installation, adjustment, testing, and operation of the equipment installed 

as part of this project.

1.9.2.6   Manufacturer

Components must be of current design and must be in regular and recurrent 

production at the time of installation.  Provide design, materials, and 

devices for a protected premises fire alarm system, complete, conforming to 

NFPA 72, except as specified herein.

1.9.3   Regulatory Requirements

Equipment and material must be listed or approved.  Listed or approved, as 

used in this Section, means listed, labeled or approved by a Nationally 

Recognized Testing Laboratory (NRTL) such as UL Fire Prot Dir or 

FM APP GUIDE.  The omission of these terms under the description of any 

item of equipment described must not be construed as waiving this 

requirement.  All listings or approvals by testing laboratories must be 

from an existing ANSI or UL published standard.  The recommended practices 

stated in the manufacturer's literature or documentation must be considered 

as mandatory requirements.

1.10   DELIVERY, STORAGE, AND HANDLING

Protect equipment delivered and placed in storage from the weather, 

humidity, and temperature variation, dirt and dust, and other contaminants.
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1.11   MAINTENANCE

1.11.1   Spare Parts

Furnish the following spare parts in the manufacturers original unopened 

containers:

a.  Five complete sets of system keys.

b.  Two of each type of fuse required by the system.

c.  One manual stations.

d.  Two of each type of detector installed.

e.  Two of each type of detector base and head installed.

i.  Two of each type of audible and visual alarm device installed.

j.  Two of each type of addressable monitor module installed.

k.  Two of each type of addressable control module installed.

l.  Two low voltage, one , and one 120 VAC surge protective device.

n.  Two spare printer ribbons.

1.11.2   Special Tools 

Software, connecting cables and proprietary equipment, necessary for the 

maintenance, testing, and reprogramming of the equipment must be furnished 

to the Contracting Officer, prior to the instruction of Government 

employees.

PART 2   PRODUCTS

2.1   GENERAL PRODUCT REQUIREMENT

All fire alarm equipment must be listed for use under the applicable 

reference standards.

2.2   MATERIALS AND EQUIPMENT

2.2.1   Standard Products

Provide materials, equipment, and devices that have been tested by a 

nationally recognized testing laboratory and listed for fire protection 

service when so required by NFPA 72 or this specification.  Select material 

from one manufacturer, where possible, and not a combination of 

manufacturers, for any particular classification of materials.  Material 

and equipment must be the standard products of a manufacturer regularly 

engaged in the manufacture of the products for at least 2 years prior to 

bid opening.

2.2.2   Nameplates

Major components of equipment must have the manufacturer's name, address, 

type or style, model or serial number, catalog number, date of 
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installation, installing Contractor's name and address, and the contract 

number provided on a new name plate permanently affixed to the item or 

equipment.  Major components include, but are not limited to, the following:

a.  FACU

Nameplates must be etched metal or plastic, permanently attached by screws 

to control units or adjacent walls.

2.2.3   Keys

Keys and locks for equipment, control units and devices must be identical.  

Master all keys and locks to a single key as required by the Installation 

Fire Department.  Keys must match existing.

2.2.4   Instructions

Provide a typeset printed or typewritten instruction card mounted behind a 

Lexan plastic or glass cover in a stainless steel or aluminum frame.  

Install the instructions on the interior of the FACU. The card must show 

those steps to be taken by an operator when a signal is received as well as 

the functional operation of the system under all conditions, normal, alarm, 

supervisory, and trouble.  The instructions and their mounting location 

must be approved by the Contracting Officer before being posted.

2.3   FIRE ALARM CONTROL UNIT

Provide a complete fire alarm control unit (FACU) fully enclosed in a 

lockable steel cabinet as specified herein.  Operations required for 

testing or for normal care,  maintenance, and use of the system must be 

performed from the front of the enclosure.  If more than a single unit is 

required at a location to form a complete control unit, the unit cabinets 

must match exactly.  If more than a single unit is required, and is located 

in the lobby/entrance, notify the Contracting Officer's Designated 

Representative (COR), prior to installing the equipment.  The system must 

be capable of defining any module as an alarm module and report alarm 

trouble, loss of polling, or as a supervisory module, and reporting 

supervisory short, supervisory open or loss of polling such as waterflow 

switches, valve supervisory switches, fire pump monitoring, independent 

smoke detection systems, relays for output function actuation.

a.  Each control unit must provide power, supervision, control, and logic 

for the entire system, utilizing solid state, modular components, 

internally mounted and arranged for easy access.  Each control unit 

must be suitable for operation on a 120 volt, 60 hertz, normal building 

power supply.  Provide each control unit with supervisory functions for 

power failure, internal component placement, and operation.

b.  Visual indication of alarm, supervisory, or trouble initiation on the 

FACU must be by liquid crystal display or similar means with a minimum 

of 80 characters.

2.3.1   Cabinet

Install control unit components in cabinets large enough to accommodate all 

components and also to allow ample gutter space for interconnection of 

control units as well as field wiring.  The cabinet must be a sturdy steel 

housing, complete with back box, hinged steel door with cylinder lock, and 

existing mounting provisions.  The enclosure must be identified by an 
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engraved phenolic resin nameplate.  Lettering on the nameplate must say 

"Fire Alarm control unit" and must not be less than 1-inch high.  Provide 

prominent rigid plastic or metal identification plates for lamps, circuits, 

meters, fuses, and switches.

2.3.2   Silencing Switches

2.3.2.1   Alarm Silencing Switch

Provide an alarm silencing switch at the FACU that must silence the audible 

and visual notification appliances.  Subsequent activation of initiating 

devices must cause the notification appliances to re-activate.

2.3.2.2   Supervisory/Trouble Silencing Switch

Provide supervisory and trouble silencing switch(es) that must silence the 

audible trouble and supervisory signal(s), but not extinguish the visual 

indicator.  This switch must be overridden upon activation of a subsequent 

supervisory or trouble condition.  Audible trouble indication must resound 

automatically every 24 hours after the silencing feature has been operated 

if the supervisory or trouble condition still exists.

2.3.3   Non-Interfering

Power and supervise each circuit such that a signal from one device does 

not prevent the receipt of signals from any other device.  Initiating 

devices must be manually reset by switch from the FACU after the initiating 

device or devices have been restored to normal.

2.3.4   Memory

Provide each control unit with non-volatile memory and logic for all 

functions.  The use of long life batteries, capacitors, or other 

age-dependent devices must not be considered as equal to non-volatile 

processors, PROMS, or EPROMS.

2.3.5   Field Programmability

Provide control units and control units that are fully field programmable 

for both input and output of control, initiation, notification, 

supervisory, and trouble functions.  The system program configuration must 

be menu driven.  System changes must be password protected.  Any 

proprietary equipment and proprietary software needed by qualified 

technicians to implement future changes to the fire alarm system must be 

provided as part of this contract.

2.3.6   Input/Output Modifications

The FACU must contain features that allow the bypassing of input devices 

from the system or the modification of system outputs.  These control 

features must consist of a control unit mounted keypad.  Any bypass or 

modification to the system must indicate a trouble condition on the FACU.

2.3.7   Resetting

Provide the necessary controls to prevent the resetting of any alarm, 

supervisory, or trouble signal while the alarm, supervisory or trouble 

condition on the system still exists.
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2.3.8   Walk Test

The FACU must have a walk test feature.  When using this feature, operation 

of initiating devices must result in limited system outputs, so that the 

notification appliances operate for only a few seconds and the event is 

indicated in the history log and on the system printer, but no other 

outputs occur.

2.3.9   History Logging

The control unit must have the ability to store a minimum of 400 events in 

a log.  These events must be stored in a battery-protected memory and must 

remain in the memory until the memory is downloaded or cleared manually.  

Resetting of the control unit must not clear the memory.

2.3.10   Manual Access

An operator at the control unit, having a proper access level, must have 

the capability to manually access the following information for each 

initiating device.

a.  Primary status.

b.  Device type.

c.  Present average value.

d.  Present sensitivity selected.

e.  Detector range (normal, dirty).

2.4   REMOTE ANNUNCIATOR

2.5   MANUAL STATIONS

Provide metal or plastic,  mounted, double-action, addressable manual 

stations, that are not subject to operation by jarring or vibration.  

Stations must be equipped with screw terminals for each conductor.  

Stations that require the replacement of any portion of the device after 

activation are not permitted.  Stations must be finished in red with molded 

raised lettering operating instructions of contrasting color.  The use of a 

key must be required to reset the station.

2.6   SMOKE DETECTORS

2.6.1   Spot Type Detectors

Provide addressable photoelectric smoke detectors as follows:

a.  Provide analog/addressable photoelectric smoke detectors utilizing the 

photoelectric light scattering principle for operation in accordance 

with UL 268.  Smoke detectors must be listed for use with the FACU.

b.  Provide self-restoring type detectors that do not require any 

readjustment after actuation at the FACU to restore them to normal 

operation.  The detector must have a visual indicator to show actuation.

c.  Vibration must have no effect on the detector's operation.  Protect the 

detection chamber with a fine mesh metallic screen that prevents the 
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entrance of insects or airborne materials.  The screen must not inhibit 

the movement of smoke particles into the chamber.

d.  Provide twist lock bases  with screw terminals for each conductor.  The 

detectors must maintain contact with their bases without the use of 

springs.

e.  The detector address must identify the particular unit, its location 

within the system.  Detectors must be of the low voltage type rated for 

use on a 24 VDC system.

2.6.2   Duct Smoke Detectors

Duct-mounted addressable photoelectric smoke detectors must consist of a 

smoke detector, as specified in paragraph Spot Type Detectors, mounted in a 

special housing fitted with duct sampling tubes.  Detector circuitry must 

be mounted in a metallic or plastic enclosure exterior to the duct.  

Detectors must be listed for operation over the complete range of air 

velocities, temperature and humidity expected at the detector when the 

air-handling system is operating.  Detectors must be powered from the FACU.

a.  Sampling tubes must run the full width of the duct.  The duct detector 

package must conform to the requirements of NFPA 90A, UL 268A, and must 

be listed for use in air-handling systems.  The control functions, 

operation, reset, and bypass must be controlled from the FACU.

b.  Lights to indicate the operation and alarm condition must be visible 

and accessible with the unit installed and the cover in place.  Remote 

indicators must be provided where required by NFPA 72.  Remote 

indicators as well as the affected fan units must be properly 

identified in etched plastic placards.

c.  Detectors must provide for control of auxiliary contacts that provide 

control, interlock, and shutdown functions specified in Section 23 09 00

 to INSTRUMENTATION AND CONTROL FOR HVAC.  Auxiliary contacts provide 

for this function must be located within 3 feet of the controlled 

circuit or appliance.  The auxiliary contacts must be supplied by the 

fire alarm system manufacturer to ensure complete system compatibility.

2.7   HEAT DETECTORS

2.7.1   Heat Detectors

Heat detectors must be analog/addressable and designed for detection of 

fire by combination fixed temperature and rate-of-rise principle in 

accordance with UL 521.  The alarm condition must be determined by 

comparing detector value with the stored values..  Detectors located in 

areas subject to moisture, exterior atmospheric conditions, or hazardous 

locations as defined by NFPA 70, must be types approved for such locations.

2.7.1.1   Combination Fixed-Temperature and Rate-of-Rise Detectors

Detectors must be surface mounted in the horizontal orientation and 

supported independently of wiring connections.  Detectors must be 

self-resetting.  Detector must operate at 135 degrees F.  Detector must 

feature rate compensation.  Detectors rated to operate at 135 degrees F 

must not respond to momentary temperature fluctuations less than 30 degrees 

F per minute between 60 and 100 degrees F.
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2.8   MULTI-CRITERIA DETECTORS

Multi-criteria detectors must contain , rate-of-rise heat sensor, 

photoelectric smoke detector,  elements in a single housing.

2.9   ADDRESSABLE INTERFACE DEVICES

The initiating device being monitored must be configured as a existing 

initiating device circuits.  The module must be listed as compatible with 

the control unit.  The  module must provide address setting means 

compatible with the control unit's SLC supervision and store an internal 

identifying code.  Monitor module must contain an integral LED that flashes 

each time the monitor module is polled and is visible through the device 

cover plate.  Pull stations with a monitor module in a common backbox are 

not required to have an LED.  Existing fire alarm system initiating device 

circuits must be connected to a single module to supervise the circuit.  

Modules must be listed for the environmental conditions in which they will 

be installed.

2.10   ADDRESSABLE CONTROL MODULES

The control module must be capable of operating as a relay (dry contact 

form C) for interfacing the control unit with other systems, and to control 

door holders or initiate elevator fire service.  The module must be listed 

as compatible with the control unit.  The indicating device or the external 

load being controlled must be configured as existing notification appliance 

circuits.  The system must be capable of supervising, audible, visual and 

dry contact circuits.  The control module must have both an input and 

output address.  The supervision must detect a short on the supervised 

circuit and must prevent power from being applied to the circuit.  The 

control model must provide address setting means compatible with the 

control unit's SLC supervision and store an internal identifying code.  The 

control module must contain an integral LED that flashes each time the 

control module is polled and is visible through the device cover plate.  

Control Modules must be listed for the environmental conditions in which 

they will be installed.

2.11   NOTIFICATION APPLIANCES

2.11.1   Audible Notification Appliances

Audible appliances must conform to the applicable requirements of UL 464.  

Appliances must be connected into notification appliance circuits.  Surface 

mounted audible appliances must be painted red.  Recessed audible 

appliances must be installed with a grill that is painted red.

2.11.1.1   Horns

Horns must be surface-mounted, with the matching mounting backbox surface 

mounted vibrating type suitable for use in an electrically supervised 

circuit.  Horns must produce a sound rating of at least 85 dBA at 10 feet.  

Horns used in exterior locations must be specifically listed or approved 

for outdoor use and be provided with metal housing and protective grilles.

2.11.2   Visual Notification Appliances

Visual notification appliances must conform to the applicable requirements 

of UL 1638, UL 1971 and conform to the Architectural Barriers Act (ABA).  

Visual Notification Appliances must have clear high intensity optic lens, 
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xenon flash tubes, or light emitting diode (LED) and be marked "Alert" in 

letters of contrasting color.  The light pattern must be disbursed so that 

it is visible above and below the strobe and from a 90 degree angle on both 

sides of the strobe.  Strobe flash rate must be 1 flash per second and a 

minimum of 153075 candela based on the UL 1971 test.  Strobe must be surface

 mounted.

2.12   ELECTRIC POWER

2.12.1   Primary Power

Power must be 120 VAC 60 Hz service for the FACU from the AC service to the 

building in accordance with NFPA 72.

2.13   SECONDARY POWER SUPPLY

Provide for system operation in the event of primary power source failure.  

Transfer from normal to auxiliary (secondary) power or restoration from 

auxiliary to normal power must be automatic and must not cause transmission 

of a false alarm.

2.13.1   Batteries

Provide sealed, maintenance-free, sealed lead acidlead-calciumgel cell 

batteries as the source for emergency power to the FACU.  Batteries must 

contain suspended electrolyte.  The battery system must be maintained in a 

fully charged condition by means of a solid state battery charger.  Provide 

an automatic transfer switch to transfer the load to the batteries in the 

event of the failure of primary power.

2.13.1.1   Capacity

Battery size must be the following capacity.  This capacity applies to 

every control unit associated with this system, including supplemental 

notification appliance circuit panels, auxiliary power supply panels, and 

fire alarm transmitters.

a.  Sufficient capacity to operate the fire alarm system under supervisory 

and trouble conditions, including audible trouble signal devices for 48 

hours and audible and visual signal devices under alarm conditions for 

an additional 15 minutes.

2.13.1.2   Battery Power Calculations

a.  Verify that battery capacity exceeds supervisory and alarm power 

requirements for the criteria noted in the paragraph "Capacity" above.

(1) Substantiate the battery calculations for alarm and supervisory 

power requirements.  Include ampere-hour requirements for each 

system component and each control unit component, and compliance 

with UL 864.

(2) Provide complete battery calculations for both the alarm and 

supervisory power requirements.  Submit ampere-hour requirements 

for each system component with the calculations.

(3) Provide voltage drop calculations to indicate that sufficient 

voltage is available for proper operation of the system and all 

components.  Calculations must be performed using the minimum 
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rated voltage of each component.

b.  For battery calculations assume a starting voltage of 24 VDC for 

starting the calculations to size the batteries.  Calculate the 

required Amp-Hours for the specified standby time, and then calculate 

the required Amp-Hours for the specified alarm time.  Using 20.4 VDC as 

starting voltage, perform a voltage drop calculation for circuits 

containing device and/or appliances remote from the power sources.

2.13.2   Battery Chargers

Provide a solid state, fully automatic, variable charging rate battery 

charger.  The charger must be capable of providing 120 percent of the 

connected system load and must maintain the batteries at full charge.  In 

the event the batteries are fully discharged (20.4 Volts dc), the charger 

must recharge the batteries back to 95 percent of full charge within 48 

hours after a single discharge cycle as described in paragraph CAPACITY 

above.  Provide pilot light to indicate when batteries are manually placed 

on a high rate of charge as part of the unit assembly if a high rate switch 

is provided.

2.14   SURGE PROTECTIVE DEVICES

Surge protective devices must be provided to suppress all voltage 

transients which might damage fire alarm control unit components.  Systems 

having circuits located outdoors, communications equipment must be 

protected against surges induced on any signaling line circuit.  Cables and 

conductors, that serve as communications links, must have surge protection 

circuits installed at each end.  The surge protective device must wire in 

series to the power supply of the protected equipment with screw 

terminations.  Line voltage surge arrestor must be installed directly 

adjacent to the power panel where the FACU breaker is located.

a.  Surge protective devices for nominal 120 VAC must be UL 1449 listed 

with a maximum 500 volt suppression level and have a maximum response 

time of 5 nanoseconds.  The surge protective device must also meet 

IEEE C62.41.1 and IEEE C62.41.2 category B tests for surge capacity.  

The surge protective device must feature multi-stage construction and 

be provided with a long-life indicator lamp (either light emitting 

diode or neon) which extinguishes upon failure of protected 

components.  Any unit fusing must be externally accessible.

b.  Surge protective devices for nominal 24 VAC, fire alarm telephone 

dialer, or ethernet connection must be UL 497B listed, meet 

IEEE C62.41.1 and have a maximum response time of 1-nanosecond.  The 

surge protective device must feature multi-stage construction and be 

self-resetting.  The surge protective device must be a base and plug 

style.  The base assembly must have screw terminals for fire alarm 

wiring.  The base assembly must accept "plug-in" surge protective 

module.

c.  All surge protective devices (SPD) must be the standard product of a 

single manufacturer and be equal or better than the following:

(1) For 120 VAC nominal line voltage:  UL 1449 and UL 1283 listed, 

series connected 120 VAC, 20A rated, surge protective device in a 

NEMA 4x enclosure.  Minimum 50,000 amp surge current rating with 

EMI/RFI filtering and a dry contact circuit for remote monitoring 

of surge protection status.
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(2) For 24-volt nominal line voltage:  UL 497B listed, series 

connected low voltage, 24-volt, 5A rated, loop circuit protector, 

base and replaceable module.

(3) For alarm telephone dialers:  UL 497A listed, series connected, 

130-volt, 150 mA rated with self-resetting fuse, dialer circuit 

protector with modular plug and play.

(4) For IP-DACTS:  UL 497B listed, series connected, 6.4-volt, 1.5A 

rated with 20 kA/pair surge current, data network protector with 

modular plug and play.

2.15   WIRING

Provide wiring materials under this section as specified in Section 26 20 00

 INTERIOR DISTRIBUTION SYSTEM with the additions and modifications 

specified herein.

2.15.1   Alarm Wiring

IDC and SLC wiring must be fiber optic or solid copper cable in accordance 

with the manufacturers requirements.  Copper signaling line circuits and 

initiating device circuit field wiring must be No. 14 AWG size conductors 

at a minimum.  Visual notification appliance circuit conductors, that 

contain audible alarm appliances, must be copper No. 14 AWG size conductors 

at a minimum.  Wire size must be sufficient to prevent voltage drop 

problems.  Circuits operating at 24 VDC must not operate at less than the 

listed voltages for the detectors and/or appliances.  Power wiring, 

operating at 120 VAC minimum, must be a minimum No. 12 AWG solid copper 

having similar insulation.  Acceptable power-limited cables are FPL, FPLR 

or FPLP as appropriate with red colored covering.  Nonpower-limited cables 

must comply with NFPA 70.

2.16   AUTOMATIC FIRE ALARM TRANSMITTERS

2.16.1   Signals to Be Transmitted to the Base Receiving Station

The following signals must be sent to the base receiving station:

a.  Sprinkler waterflow

b.  Manual pull stations

c.  Smoke detectors

d.  Duct smoke detectors

g.  Heat detectors

h.  Fire extinguishing system

i.  Sprinkler valve supervision
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2.17   SYSTEM MONITORING

2.17.1   Valves

Each valve affecting the proper operation of a fire protection system, 

including automatic sprinkler control valves, sprinkler service entrance 

valve, isolating valves for pressure type waterflow or supervision 

switches, and valves at backflow preventers, whether supplied under this 

contract or existing, must be electrically monitored to ensure its proper 

position.  Provide each tamper switch with a separate address, unless they 

are within the same room, then a maximum of five can use the same address.

2.18   ENVIRONMENTAL ENCLOSURES OR GUARDS

Environmental enclosures must be provided to permit fire alarm components 

to be used in areas that exceed the environmental limits of the listing.  

The enclosure must be listed for the device or appliance as either a 

manufactured part number or as a listed compatible accessory for the 

component is currently listed.  Guards required to deter mechanical damage 

must be either a listed manufactured part or a listed accessory for the 

category of the initiating device or notification appliance.

PART 3   EXECUTION

3.1   VERIFYING ACTUAL FIELD CONDITIONS

Before commencing work, examine all adjoining work on which the 

contractor's work is in any way dependent for perfect workmanship according 

to the intent of this specification section, and report to the Contracting 

Officer's Representative any condition which prevents performance of first 

class work.  No "waiver of responsibility" for incomplete, inadequate or 

defective adjoining work will be considered unless notice has been filed 

before submittal of a proposal.

3.2   INSTALLATION

3.2.1   Fire Alarm Control Unit (FACU)

Locate the FACU as existing..  Existing the enclosure with the top of the 

cabinet 6 feet above the finished floor or center the cabinet at 5 feet, 

whichever is lower.  Conductor terminations must be labeled and a drawing 

containing conductors, their labels, their circuits, and their 

interconnection must be permanently mounted in the FACU.  Locate the 

document storage cabinet adjacent to the FACU unless the Contracting 

Officer directs otherwise.

3.2.2   Battery Cabinets

When batteries will not fit in the FACU, locate battery cabinets below or 

adjacent to the FACU.  Battery cabinets must be installed at an accessible 

location when standing at floor level.  Battery cabinets must not be 

installed lower than 12 inches above finished floor, measured to the bottom 

of the cabinet, nor higher than 36 inches above the floor, measured to the 

top of the cabinet.  Installing batteries above drop ceilings or in 

inaccessible locations is prohibited.  Battery cabinets must be large 

enough to accommodate batteries and also to allow ample gutter space for 

interconnection of control units as well as field wiring.  The cabinet must 

be provided in a sturdy steel housing, complete with back box, hinged steel 

door with cylinder lock, and surface mounting provisions.The cabinet must 
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be identified by an engraved phenolic resin nameplate.  Lettering on the 

nameplate must indicate the control unit(s) the batteries power and must 

not be less than 1-inch high.

3.2.3   Manual Stations

Locate manual stations as required by NFPA 72.  Mount stations so they are 

located no farther than 5 feet from the exit door they serve, measured 

horizontally.  Manual stations must be mounted at 44 inches measured to the 

operating handle.

3.2.4   Notification Appliances

a.  Locate notification appliance devices as required by NFPA 72 Where more 

than two visual notification appliances are located in the same room or 

corridor or field of view, provide synchronized operation.  Devices 

must use screw terminals for all field wiring.  Audible and visual 

notification appliances mounted in acoustical ceiling tiles must be 

centered in the tiles plus or minus 2 inches..

b.  Audible and visual notification appliances mounted on the exterior of 

the building, within unconditioned spaces, or in the vicinity of 

showers must be listed weatherproof appliances installed on 

weatherproof backboxes.

c.  Speakers must not be located in close proximity to the FACU or LOC so 

as to cause feedback when the microphone is in use.

3.2.5   Smoke and Heat Detectors

Locate detectors as required by NFPA 72 and their listing on a 4-inch 

mounting box.  Install heat detectors not less than 4 inches from a side 

wall to the near edge.  Heat detectors located on the wall must have the 

top of the detector at least 4 inches below the ceiling, but not more than 

12 inches below the ceiling.  Smoke detectors are permitted to be on the 

wall no lower than 12 inches from the ceiling with no minimum distance from 

the ceiling.  Install smoke detectors no closer than 3 feet from air 

handling supply diffusers.  Detectors installed in acoustical ceiling tiles 

must be centered in the tiles plus or minus 2 inches.

3.2.6   LCD REMOTE Annunciator

Locate the LCD annunciator as shown on the drawings.  Mount the 

annunciator, with the top 6 feet above the finished floor or center the 

annunciator at existing. feet, whichever is lower.

3.2.7   Ceiling Bridges

Provide ceiling bridges for ceiling-mounted appliances.  Ceiling bridges 

must be as recommended/required by the manufacturer of the ceiling-mounted 

notification appliance.

3.3   SYSTEM FIELD WIRING

3.3.1   Wiring within Cabinets, Enclosures, and Boxes

Provide wiring installed in a neat and workmanlike manner and installed 

parallel with or at right angles to the sides and back of any box, 

enclosure, or cabinet.  Conductors that are terminated, spliced, or 
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otherwise interrupted in any enclosure, cabinet, mounting, or junction box 

must be connected to screw-type terminal blocks.  Mark each terminal in 

accordance with the wiring diagrams of the system.  The use of wire nuts or 

similar devices is prohibited.  Wiring to conform with NFPA 70.

Indicate the following in the wiring diagrams:

a.  Point-to-point wiring diagrams showing the points of connection and 

terminals used for electrical field connections in the system, 

including interconnections between the equipment or systems that are 

supervised or controlled by the system.  Diagrams must show connections 

from field devices to the FACU and remote fire alarm control units, 

initiating circuits, switches, relays and terminals.

b.  Complete riser diagrams indicating the wiring sequence of devices and 

their connections to the control equipment.  Include a color code 

schedule for the wiring.  Include floor plans showing the locations of 

devices and equipment.

3.3.2   Terminal Cabinets

Provide a terminal cabinet at the base of any circuit riser, on each floor 

at each riser, and where indicated on the drawings.  Terminal size must be 

appropriate for the size of the wiring to be connected.  Conductor 

terminations must be labeled and a drawing containing conductors, their 

labels, their circuits, and their interconnection must be permanently 

mounted in the terminal cabinet.  Minimum size is 8 inches by 8 inches.  

Only screw-type terminals are permitted.  Provide an identification label, 

that displays "FIRE ALARM TERMINAL CABINET" with 2-inch lettering, on the 

front of the terminal cabinet.

3.3.3   Alarm Wiring

a.  Voltages must not be mixed in any junction box, housing or device, 

except those containing power supplies and control relays.

b.  Utilize shielded wiring where recommended by the manufacturer.  For 

shielded wiring, ground the shield at only one point, in or adjacent to 

the FACU.

c.  Pigtail or T-tap connections to signal line circuits, initiating device 

circuits, supervisory alarm circuits, and notification appliance 

circuits are prohibited.

d.  Color coding is required for circuits and must be maintained throughout 

the circuit.  Conductors used for the same functions must be similarly 

color coded.  Conform wiring to NFPA 70.

e.  Pull all conductors splice free.  The use of wire nuts, crimped 

connectors, or twisting of conductors is prohibited.  Where splices are 

unavoidable, the location of the junction box or pull box where they 

occur must be identified on the as-built drawings.  The number and 

location of splices must be subject to approval by the  Designated Fire 

Protection Engineer (DFPE).

3.3.4   Back Boxes and Conduit

In addition to the requirements of Section 26 20 00 INTERIOR DISTRIBUTION 

SYSTEM, provide all wiring in rigid metal conduit or intermediate metal 
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conduit unless specifically indicated otherwise.  Minimum conduit size must 

be 3/4-inch in diameter.  Do not use electrical non-metallic tubing (ENT) 

or flexible non-metallic tubing and associated fittings.

a.  Galvanized rigid steel (GRS) conduit must be utilized where exposed to 

weather, where subject to physical damage, and where exposed on 

exterior of buildings.  Intermediate metal conduit (IMC) may be used in 

lieu of GRS as allowed by NFPA 70.

b.  Electrical metallic tubing (EMT) is permitted above suspended ceilings 

or exposed where not subject to physical damage.  Do not use EMT 

underground, encased in concrete, mortar, or grout, in hazardous 

locations, where exposed to physical damage, outdoors or in fire pump 

rooms.  Use die-cast compression connectors.

c.  For rigid metallic conduit (RMC), only threaded type fitting are 

permitted for wet or damp locations.

d.  Flexible metal conduit is permitted for initiating device circuits 6 

feet in length or less.  Flexible metal conduit is prohibited for 

notification appliance circuits and signaling line circuits.  Use 

liquid tight flexible metal conduit in damp and wet locations.

e.  Schedule 40 (minimum) polyvinyl chloride (PVC) is permitted where 

conduit is routed underground or underground below floor slabs.  

Convert non-metallic conduit, other than PVC Schedule 40 or 80, to 

plastic-coated rigid, or IMC, steel conduit before turning up through 

floor slab.

f.  Exterior wall penetrations must be weathertight.  Conduit must be 

sealed to prevent the infiltration of moisture.

3.3.5   Conductor Terminations

Labeling of conductors at terminal blocks in terminal cabinets, FACU, and 

remote FACU must be provided at each conductor connection.  Each conductor 

or cable must have a shrink-wrap label to provide a unique and specific 

designation.  Each terminal cabinet, FACU, and remote FACU must contain a 

laminated drawing that indicates each conductor, its label, circuit, and 

terminal.  The laminated drawing must be neat, using 12 point lettering 

minimum size, and mounted within each cabinet, control unit, or unit so 

that it does not interfere with the wiring or terminals.  Maintain existing 

color code scheme where connecting to existing equipment.

3.4   FIRESTOPPING

Provide firestopping for holes at conduit penetrations through floor slabs, 

fire-rated walls, partitions with fire-rated doors, corridor walls, and 

vertical service shafts in accordance with Section 07 84 00 FIRESTOPPING.

3.5   PAINTING

a.  In unfinished areas (including areas above drop ceilings), paint all 

exposed electrical conduit (serving fire alarm equipment), fire alarm 

conduit, surface metal raceway, junction boxes and covers red.  In lieu 

of painting conduit, the contractor may utilize red conduit with a 

factory applied finish.

b.  In finished areas, paint exposed electrical conduit (serving fire alarm 
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equipment), fire alarm conduit, surface metal raceways, junction boxes, 

and electrical boxes to match adjacent finishes.  The inside cover of 

the junction box must be identified as "Fire Alarm" and the conduit 

must have painted red bands 3/4-inch wide at 10-foot centers and at 

each side of a floor, wall, or ceiling penetration.

c.  Painting must comply with Section 09 90 00 PAINTS AND COATINGS.

3.6   FIELD QUALITY CONTROL

3.6.1   Test Procedures

Submit detailed test procedures, prepared and signed by the NICET Level III 

or IV Fire Alarm Technician, and the representative of the installing 

company, 60 days prior to performing system tests.  Detailed test 

procedures must list all components of the installed system such as 

initiating devices and circuits, notification appliances and circuits, 

signaling line devices and circuits, control devices/equipment, batteries, 

transmitting and receiving equipment, power sources/supply, annunciators, 

special hazard equipment, emergency communication equipment, interface 

equipment, and surge protective devices.  Test procedures must include 

sequence of testing, time estimate for each test, and sample test data 

forms.  The test data forms must be in a check-off format (pass/fail with 

space to add applicable test data; similar to the forma in NFPA 72 and 

NFPA 4.)  The test procedures and accompanying test data forms must be used 

for the pre-Government testing and the Government testing.  The test data 

forms must record the test results and must:

a.  Identify the NFPA Class of all Initiating Device Circuits (IDC), and 

Notification Appliance Circuits (NAC), and Signaling Line Circuits 

(SLC).

b.  Identify each test required by NFPA 72 Test Methods and required test 

herein to be performed on each component, and describe how these tests 

must be performed.

c.  Identify each component and circuit as to type, location within the 

facility, and unique identity within the installed system.  Provide 

necessary floor plan sheets showing each component location, test 

location, and alphanumeric identity.

d.  Identify all test equipment and personnel required to perform each test 

(including equipment necessary for smoke detector testing.  The use of 

magnets is not permitted.

e.  Provide space to identify the date and time of each test.  Provide 

space to identify the names and signatures of the individuals 

conducting and witnessing each test.

3.6.2   Pre-Government Testing

3.6.2.1   Verification of Compliant Installation

Conduct inspections and tests to ensure that devices and circuits are 

functioning properly.  Tests must meet the requirements of paragraph 

entitled "Minimum System Tests" as required by NFPA 72.  The contractor and 

an authorized representative from each supplier of equipment must be in 

attendance at the pre-Government testing to make necessary adjustments.  

After inspection and testing is complete, provide a signed Verification of 
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Compliant Installation letter by the QFPE that the installation is 

complete, compliant with the specification and fully operable.  The letter 

must include the names and titles of the witnesses to the pre-Government 

tests.  Provide all completion documentation as required by NFPA 72 

including all referenced annex sections and the test reports noted below.

a.  NFPA 72 Record of Completion.

b.  NFPA 72 Record of Inspection and Testing.

c.  Fire Alarm and Emergency Communication System Inspection and Testing 

Form.

d.  Audibility test results with marked-up test floor plans.

e.  Documentation that all tests identified in the paragraph "Minimum 

System Tests" are complete.

3.6.2.2   Request for Government Final Test

When the verification of compliant installation has been completed, submit 

a formal request for Government final test to the Contracting Officer's 

Representative (COR).  Government final testing will not be scheduled until 

the DFPE has received copies of the request for Government final testing 

and Verification of Compliant Installation letter with all required 

reports.  Government final testing will not be performed until after the 

connections to the installation-wide fire reporting systemhas been 

completed and tested to confirm communications are fully functional.  

Submit request for test at least 15 calendar days prior to the requested 

test date.

3.6.3   Correction of Deficiencies

If equipment was found to be defective or non-compliant with contract 

requirements, perform corrective actions and repeat the tests.  Tests must 

be conducted and repeated if necessary until the system has been 

demonstrated to comply with all contract requirements.

3.6.4   Government Final Tests

The tests must be performed in accordance with the approved test procedures 

in the presence of the DFPE.  Furnish instruments and personnel required 

for the tests.  The following must be provided at the job site for 

Government Final Testing:

a.  The manufacturer's technical representative.

 c.  Marked-up red line drawings of the system as actually installed.

 d.  Loop resistance test results.

 e.  Complete program printout including input/output addresses.

f.  Copy of pre-Government Test Certificate, test procedures and completed 

test data forms.

g.  Audibility test results with marked-up floor plans.
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Government Final Tests will be witnessed by the , Contracting Officer's 

Representative (COR).  At this time, any and all required tests noted in 

the paragraph "Minimum System Tests" must be repeated at their discretion.

3.7   MINIMUM SYSTEM TESTS

3.7.1   System Tests

Test the system in accordance with the procedures outlined in NFPA 72.  The 

required tests are as follows:

a.  Loop Resistance Tests:  Measure and record the resistance of each 

circuit with each pair of conductors in the circuit short-circuited at 

the farthest point from the circuit origin.  The tests must be 

witnessed by the Contracting Officer and test results recorded for use 

at the final Government test.

b.  Verify the absence of unwanted voltages between circuit conductors and 

ground.  The tests must be accomplished at the pre-Government test with 

results available at the final system test.

c.  Verify that the control unit is in the normal condition as detailed in 

the manufacturer's O&M manual.

d.  Test each initiating device and notification appliance and circuit for 

proper operation and response at the control unit.  Smoke detectors 

must be tested in accordance with manufacturer's recommended calibrated 

test method.  Use of magnets is prohibited. Testing of duct smoke 

detectors must comply with the requirements of NFPA 72 except  

disconnect at least 20 percent of devices.  If there is a failure at 

these devices, then supervision must be tested at each device.

f.  Test the system for specified functions in accordance with the contract 

drawings and specifications and the manufacturer's O&M manual.

g.  Test both primary power and secondary power.  Verify, by test, the 

secondary power system is capable of operating the system for the time 

period and in the manner specified.

h.  Determine that the system is operable under trouble conditions as 

specified.

i.  Visually inspect wiring.

j.  Test the battery charger and batteries.

k.  Verify that software control and data files have been entered or 

programmed into the FACU.  Hard copy records of the software must be 

provided to the Contracting Officer.

l.  Verify that red-line drawings are accurate.

m.   Measure the current in circuits to ensure there is the calculated 

spare capacity for the circuits.

n.  Measure voltage readings for circuits to ensure that voltage drop is 

not excessive.

o.  Disconnect the verification feature for smoke detectors during tests to 
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minimize the amount of smoke needed to activate the sensor.  Testing of 

smoke detectors must be conducted using real smoke or the use of canned 

smoke which is permitted.

p.  Measure the voltage drop at the most remote  appliance (based on wire 

length) on each notification appliance circuit.

q.  Verify the documentation cabinet is installed and contains all as-built 

shop drawings, product data sheets, design calculations, site-specific 

software data package, and all documentation required by paragraph 

titled "Test Reports".

3.7.2   Audibility Tests

Sound pressure levels from audible notification appliances must be a 

minimum of 15 dBa over ambient with a maximum of 110 dBa in any occupiable 

area.  The provisions for audible notification (audibility and 

intelligibility) must be met with doors, fire shutters, movable partitions, 

and similar devices closed.

3.8   SYSTEM ACCEPTANCE

Following acceptance of the system, as-built drawings and O&M manuals must 

be delivered to the Contracting Officer for review and acceptance.  The 

drawings must show the system as installed, including deviations from both 

the project drawings and the approved shop drawings.  These drawings must 

be submitted within two weeks after the final Government test of the 

system.  At least one set of as-built (marked-up) drawings must be provided 

at the time of, or prior to the Final Government Test.

a.  The drawings must be prepared electronically and sized no less than the 

contract drawings.

b.  Include complete wiring diagrams showing connections between devices 

and equipment, both factory and field wired.

c.  Include a riser diagram and drawings showing the as-built location of 

devices and equipment.

d.  Provide Operation and Maintenance (O&M) Instructions.

3.9   INSTRUCTION OF GOVERNMENT EMPLOYEES

3.9.1   Instructor

Provide the services of an instructor, who has received specific training 

from the manufacturer for the training of other persons regarding the 

operation, inspection, testing, and maintenance of the system provided.  

The instructor must train the Government employees designated by the 

Contracting Officer, in the care, adjustment, maintenance, and operation of 

the fire alarm system.  The instructor must be thoroughly familiar with all 

parts of this installation.  The instructor must be trained in operating 

theory as well as in practical O&M work.  Submit the instructors 

information and qualifications including the training history.

3.9.2   Required Instruction Time

Provide 8 hours of instruction after final acceptance of the system.  The 

instruction must be given during regular working hours on such dates and 
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times selected by the Contracting Officer.  The instruction may be divided 

into two or more periods at the discretion of the Contracting Officer.  The 

training must allow for rescheduling for unforeseen maintenance and/or fire 

department responses.

3.9.2.1   Technical Training

Equipment manufacturer or a factory representative must provide 1 days of 

on site and 5 days of technical training to the Government at the 

manufacturing facility.  Training must allow for classroom instruction as 

well as individual hands on programming, troubleshooting and diagnostics 

exercises.  Factory training must occur within 12 months of system 

acceptance.

3.9.3   Technical Training Manual

Provide, in manual format, lesson plans, operating instructions, 

maintenance procedures, and training data for the training courses.  The 

operations training must familiarize designated government personnel with 

proper operation of the installed system.  The maintenance training course 

must provide the designated government personnel adequate knowledge 

required to diagnose, repair, maintain, and expand functions inherent to 

the system.

  

3.10   EXTRA MATERIALS

3.10.1   Repair Service/Replacement Parts

Repair services and replacement parts for the system must be available for 

a period of 10 years after the date of final acceptance of this work by the 

Contracting Officer.  During the warranty period, the service technician 

must be on-site within 24 hours after notification.  All repairs must be 

completed within 24 hours of arrival on-site.

During the warranty period, the installing fire alarm contractor is 

responsible for conducting all required testing and maintenance in 

accordance with the requirements and recommended practices of NFPA 72 and 

the system manufacturer.  Installing fire alarm contractor is NOT 

responsible for any damage resulting from abuse, misuse, or neglect of 

equipment by the end user.

3.10.2   Spare Parts

Spare parts furnished must be directly interchangeable with the 

corresponding components of the installed system.  Spare parts must be 

suitably packaged and identified by nameplate, tagging, or stamping.  Spare 

parts must be delivered to the Contracting Officer at the time of the 

Government testing and must be accompanied by an inventory list.

3.10.3   Document Storage Cabinet

Upon completion of the project, but prior to project close-out, place in 

the document storage cabinet copies of the following record documentation:

a.  As-built shop drawings

b.  Product data sheets

c.  Design calculations
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d.  Site-specific software data package

e.  All documentation required by SD-06.

        -- End of Section --
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