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SECTION SF 30 BLOCK 14 CONTINUATION PAGE  
         
SUMMARY OF CHANGES   
 
 
SECTION  SF 30 - BLOCK 14 CONTINUATION PAGE  
 
 
 
The following have been added by full text:  
        BCOE CHANGES

 
 
Table of Contents: 
 

Amendment One consists of the following: 
 
Specifications 

-Specification Modifications 
 
Drawings 
 
1. General 

-Drawing revisions 
 

2. Geotechnical 
            -Drawing revisions 
 
3. Civil 

-Drawing revisions 
 

4. Architectural 
-Drawing revisions 
 

5. Electrical 
 -Drawing revisions 
 
6. Structural 
 -Drawing revisions 
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Specifications: 
 
Section 02220:  Revised date associated with EM 385-1-1. 
 
Section 02270:  Revised date in paragraphs 3.3.2 and 3.2.3. 
 
Section 07412A:  Revised degree of temperature range  
 
Section 07412A:  Specified height of ribs 
 
Section 07412A:  Removed sentence regarding uncoated roof panels 
 
Section 07412A:  Revised Para. 3.2.1 to specify multiple layers of insulation  
 
Section 07412A:  Added sentence regarding removal of wet insulation boards 
 
Section 07412A:  Added Contractor’s Warranty info  
 
Section 07551:  Revised Para. 1.6, “Environmental Conditions”, to be more specific. 
 
Section 07551:  Revised Para. 2.3.1, “Perlite Board Insulation”, to be more specific regarding 
tapered insulation. 
 
Section 07551:  Removed Paragraphs 2.3.2.1 and 2.3.3. 
 
Section 07551:  Revised Paragraph 2.3.4, “Insulation Overlay Board”. 
 
Section 07551:  Revised Paragraph 2.4.1, “Modified Bituminous Sheet, General”  
 
Section 07551:  Revised Paragraph 2.5.4, “Walkway Protection Boards” 
 
Section 07551:  Revised Paragraph 2.5.5.a, “Available Products” 
 
Section 07551:  Replaced “Substrate Joint Tape”, Paragraph 2.5.6, with “Membrane Cold 
Adhesive” specification information 
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Section 07551:  Revised Paragraph 2.5.8, “Fasteners”, to provide more information regarding the 
screws. 
 
Section 07551:  Revised Paragraph 3.4.3, “Two-Layer Installation”  
 
Section 07551:  Replaced “Interply Sheets”, Paragraph 3.5.4, with “Granular Top Ply” 
specification information  
 
Section 07551:  Added the words “adhesive or” to Paragraph 3.5.6, “Lap Joints”. 
 
Section 07551: Revised wording in Paragraph 3.7.1, “Composition Board Walkways” 
 
Section 07551:  Added paragraph specifying report and compliance to the end of Paragraph 3.10, 
“Inspection”. 
 
Section 00800, paragraph 1.3 - Revised the project delivery period from 540 days to 510 days.  
 
Section 00800, paragraph 1.4a - Revised the liquidated damages from $1,000 per day to $2,000 
per day. 
 
Section 08210:  Revised glazing reference at the end of paragraph 2.2.2. 
 
Section 16375:  Revised High-Voltage Compartments.  Corrected Low-Voltage Winding 
Connections. 
 
Section 16415:  Revised Cable Tray descriptions.  
 
Drawings:
 
Amendment One includes the following drawing modifications. 
  

1. General: 
 
2. Geotechnical: 

 
3. Civil: 

 
Sheet B-100 – Revised sheet to eliminate all references to temporary benchmarks. 
(Drawing Reissued) 
 
Sheet C-100 – Added dimension to locate beginning of sidewalk removal.  Removed line 
size references for existing building drains on the East side of the building.  Removed the 
sheet note 2 references from roadway.  (Drawing Reissued) 
 
Sheet C-200 – Added the words “East” and “West” to the future additions. 
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Sheet C-300 – Added sheet note 9 regarding connection to existing catch basin.  Added 
reference to new pavement drain in the roadway option.  Added new bituminous paving 
and new concrete to legend.  (Drawing Reissued) 
 
Sheet C-400 – Added temporary construction entrance and sheet note #2 referring to 
entrance. (Drawing Reissued) 
 
Sheet C-500 – Added sheet note #5 regarding fire water line crossing Nightstalker Blvd.  
Added general note #5 regarding notification of Public Works. (Drawing Reissued) 
 
Sheet C-703 – Added size to detail #1.  Revised detail #3.  (Drawing Reissued) 
 

4. Architectural 
 
Sheet A-134 – Added Splash Plan Note. (Drawing Reissued) 
 
Sheet A-135 – Added Splash Plan to Detail 9 and Notes. (Drawing Reissued) 
 
Sheet A-203 – Revised Note #17 regarding downspout shape. (Drawing Reissued) 
 
Sheet A-204 – Revised Note #17 regarding downspout shape. (Drawing Reissued) 
 
Sheet A-205 – Revised Note #17 regarding downspout shape. (Drawing Reissued) 
 
Sheet A-206 – Revised Note #17 regarding downspout shape. (Drawing Reissued) 
 
Sheet A-310 – Revised Note #10 regarding amount of air space. (Drawing Reissued) 
 
Sheet A-131 – Added crickets at relief hood locations (Drawing Reissued) 
 
Sheets A-131 – A-133 – Revised Note 2 to provide for positive drainage around rooftop 
units. (Drawing Reissued) 
 
Sheets A-134 & A-135 – Revised Note7 to add continuous flashing under metal coping. 
(Drawing Reissued) 
 
Sheets A-134 – A-135 – Revised Note 16 regarding scupper SBS base sheet. (Drawing 
Reissued) 
 
Sheet A-135 – Revised Detail 11 (Drawing Reissued) 
 
 

5. Electrical 
 
Sheet G-004 – Added electrical site legend to sheet.  (Drawing Reissued) 
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Sheet ES101 - Clarified reference to electrical legend in general note #2.  Clarified 
copper and fiber splices in sheet note #2 and #3.  Removed leader line associated with 
sheet note #1 referring to connection of new duct.  Clarified wiring to be extended to fire 
alarm control panel in sheet note #8.  Added sheet note #10. (Drawing Reissued) 
 
Sheet ES501 – In detail 6, clarified light fixture reference.  Added “fuse accessible thru 
handhole” on detail 6.  (Drawing Reissued) 
 
Sheet ES502 – In note #3, clarified pad requirements and coordinated with civil.  Added 
Note #9. (Drawing Reissued) 
 
Sheet ES503 – Resized PVC duct to 53mm.  (Drawing Reissued) 
 
Sheet E-001 – Added “cable” onto description of television outlet.  Clarified transformer 
description to instruct contractor to refer to one-line for size.  Clarified “30A power” 
relay description.  Added symbol and description for fire alarm isolation and voltage 
monitoring relay.  Under mass notification devices, changed “mass notification speaks” 
to “mass notification speakers”.   Added security junction box.  Removed dimmer switch.  
(Drawing Reissued) 
 
Sheet EL111 – Added exit sign from room 155 to corridor 152.  Corrected spelling of 
“length” in sheet note #2.  Added wire counts to circuit LP2-7 and LP2-11.  (Drawing 
Reissued) 
 
Sheet EL112 – Removed dock light from current 277 circuit and placed on a 120 circuit.  
Added wire counts to circuit LP2-2.  (Drawing Reissued) 
 
Sheet EL113 – Removed wire counts from circuit LP1-24.  Corrected wire counts on 
circuit LP1-20.  (Drawing Reissued) 
 
Sheet EL121 – Added emergency lights to rooms 204, 207, 208 and 211.  Clarified 
wiring for rooms 155 and 204-212.  Added exit sign to corridor 213.  (Drawing Reissued) 
 
Sheet EL122 – Clarified wiring for rooms 212, 214, and 220.  (Drawing Reissued) 
 
Sheet EL501 – Clarified volt rating of fixtures.  (Drawing Reissued) 
 
Sheet EL504 – Clarified ceiling grid construction around simulator lights. (Drawing 
Reissued) 
 
Sheet EL601 – In diagram 2, changed sheet callout to “EL111”.  Added note #3 to detail 
1 and 2.  (Drawing Reissued) 
 
Sheet EP111 – Revised locations of two receptacles.  Removed general note #7 referring 
to whips. Added general notes #11 and #12.  Corrected sheet note #5 to 203mm mounting 
height.  Clarified general note #3.  (Drawing Reissued) 
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Sheet EP112 – Revised location of receptacle for SP-1 to match mechanical location.  
Added panel ‘DP1’ and sheet note #10.  Removed general note #7 referring to whips. 
Added general notes #11 and #12. Clarified general note #3. Added sheet note #11 to 
clarify location of receptacles.  Moved receptacle outside of room 176 door.  Corrected 
detail bubble call-out for detail 2 on sheet TT504.  Added wall outlets to room 167.  
Clarified circuit callouts for room 167.  (Drawing Reissued) 
 
Sheet EP113 – Added panel ‘CP10’.  Revised circuit callouts for rooms 179 and 180.  
Removed general note #7 referring to whips. Added general notes #11 and #12. Clarified 
general note #3.  Removed detail bubble call-out for detail 3 on sheet EP501.  Corrected 
detail bubble call-out for detail 2 on sheet TT504.  Moved fax/printer outlets in rooms 
179 and 180. (Drawing Reissued) 
 
Sheet EP121 – Removed general note #7 referring to whips. Added general notes #11 and 
#12.  Clarified general note #3.  (Drawing Reissued) 
 
Sheet EP122 – Removed general note #7 referring to whips. Added general notes #11 and 
#12.  Corrected receptacle symbols in rooms 214 and 217.  Clarified general note #3.  
(Drawing Reissued) 
 
Sheet EP123 – Clarified references of sheet note #3. Removed general note #7 referring 
to whips. Added general notes #11 and #12. Clarified general note #3.  Revised projector 
circuits. (Drawing Reissued) 
 
Sheet EP124 – Clarified references of sheet note #3. Removed general note #7 referring 
to whips. Added general note #11 and #12. Clarified general note #3.  (Drawing 
Reissued) 
 
Sheet EP411 – Removed disconnect near door of room 176.  Added isolation and voltage 
monitoring relay with sheet note #11.  Added panel ‘CP11’. (Drawing Reissued) 
 
Sheet EP421 – Added circuits to piping heat tape.  (Drawing Reissued) 
 
Sheet EP501 – Changed detail 2 to “floor poke through” detail.  (Drawing Reissued) 
 
Sheet EP601 – Modified circuit 14 of ‘SWB1’ panel.  Added panel ‘CP10’.  Added panel 
‘DP1’. (Drawing Reissued) 
 
Sheet EP602 – Revised grounding size of ‘SWB2’ panel.  Removed “KCMIL” from 
wiring size callouts.  Modified breaker and wiring size of panel ‘CP5’.  Added typical 
note to all “CP” panels.  Added panel ‘CP11’.  (Drawing Reissued) 
 
Sheet EP603 – Removed “KCMIL” from wiring size callouts.  (Drawing Reissued) 
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Sheet EP701 – Updated panel ‘SWB2’.  In panel ‘SWB2’ modified breaker sizes for 
circuits 8, 21, 22, and 23.  Added shunt trip circuits to panel ‘RP5’.  Modified circuit 16 
in panel ‘RP6’.  Update panel ‘RP5’ circuits 5 and 6.  Added circuits 35 and 37 to panel 
‘RP6’.  (Drawing Reissued) 
 
Sheet EP702 – Added heat tape circuits to panel ‘RP8’.  Added dock light circuit to 
‘RP10’.  Added circuits 28 and 30 to panel ‘RP7’.  Added circuits 34 and 36 to panel 
‘RP8’.  Modified circuits 26 and 28 in panel ‘RP9’.  (Drawing Reissued) 
 
Sheet EP704 – Updated panel ‘CP5’. Changed ‘CP5’ from 30 pole to 42 pole panel. 
(Drawing Reissued) 
 
Sheet EP705 – Removed circuits 31-38, 40 and 42 from panel ‘CP9’.  Added new panels 
‘CP10’ and ‘CP11’.  (Drawing Reissued) 
 
Sheet EP706 – Added new panel ‘DP1’. Updated panel ‘PP4’.  (Drawing Reissued) 
 
Sheet EY111 – Added sheet note #6.  Added general note #1.  Added security junction 
boxes.  Added television outlets.  (Drawing Reissued) 
 
Sheet EY112 – Added general note #1.  Added sheet note #4.  Added security junction 
boxes.  Added television outlets.  (Drawing Reissued) 
 
Sheet EY113 – Added sheet note #4 to clarify CATV. Added general note #1.  Added 
security junction boxes.  Modified television outlets.  (Drawing Reissued) 
 
Sheet EY121 – Added general note #1.  Added security junction boxes.  Modified 
television outlets.  (Drawing Reissued) 
 
Sheet EY122 – Added general note #1.  Added security junction boxes.  (Drawing 
Reissued) 
 
Sheet EYX11 – Added general note #2.  (Drawing Reissued) 
 
Sheet EYX12 – Added sheet note #1 to clarify CATV.  Added general note #2.  (Drawing 
Reissued) 
 
Sheet EYX13 – Added general note #2.  (Drawing Reissued) 
 
Sheet EY501 – Revised cable tray notes.  Revised ‘junction box’ to ‘security junction 
box’.   (Drawing Reissued) 
 
Sheet EY502 – Revised junction box note.  Modified junction box details.  (Drawing 
Reissued) 
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Sheet FA111 – Changed smoke detectors from ionized to photoelectric.  (Drawing 
Reissued) 
 
Sheet FA112 – Added fire alarm isolation and voltage monitoring relay and sheet note 
#6.  Changed flow switch to tamper switch in room 176. Changed smoke detectors from 
ionized to photoelectric. (Drawing Reissued) 
 
Sheet FA122 – Added fire alarm pull station in corridor 200.  (Drawing Reissued) 
 
Sheet FA601 – Added existing fire alarm control panel information.  (Drawing Reissued). 
 
Sheet FA602 – Changed “flow” to “pressure” in note 8 of fire alarm operation sequence.  
Added fire alarm isolation and voltage monitoring relay to riser.  Floor smoke detectors 
from ionized to photoelectric.  (Drawing Reissued) 
 
Sheet FA603 – Added connecting line to room 156 stop diagram.  Added circuits to each 
of shunt trips.  (Drawing Reissued) 
 
Sheet TT111 – Clarified general note #5.  Added general note #11. Removed television 
outlets.  Clarified communication outlets in room 165.  (Drawing Reissued) 
 
Sheet TT112 – Removed sheet note #6 and all associated work. Clarified general note #5.  
Added general note #11.  Added sheet note #6 to clarify floor devices. Clarified 
communication outlets in room 165.  Removed television outlets. (Drawing Reissued) 
 
Sheet TT113 - Clarified general note #5.  Added general note #11.  Added three floor 
boxes. Removed television outlets.  (Drawing Reissued) 
 
Sheet TT114 – Clarified general note #5.  Added general note #11. (Drawing Reissued) 
 
Sheet TT115 – Clarified general note #5.  Added general note #11. Added sheet note #6 
to clarify floor devices.  (Drawing Reissued) 
 
Sheet TT116 – Clarified general note #5.  Added general note #11. Clarified 
communication outlets in room 178.  (Drawing Reissued) 
 
Sheet TT121 – Clarified general note #5.  Added general note #11. Removed television 
outlets.  Clarified communication outlets in rooms 204-211.  (Drawing Reissued) 
 
Sheet TT122 – Clarified general note #5.  Added general note #11. Removed television 
outlets.  Removed communication outlets in room 217.  (Drawing Reissued) 
 
Sheet TT123 – Clarified general note #5.  Added general note #11. (Drawing Reissued) 
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Sheet TT124 – Clarified general note #5.  Added general note #11. Removed junction 
boxes from room 217.  Clarified communication outlets in room 217.  (Drawing 
Reissued) 
 
Sheet TT411 – Clarified general note #2.  (Drawing Reissued) 
 
Sheet TT421 – Added general note #1.  (Drawing Reissued) 
 
Sheet TT501 – Clarified bubble call-outs and descriptions.  (Drawing Reissued) 
 
Sheet TT502 – Clarified bubble call-out.  (Drawing Reissued) 
 
Sheet TT503 – Clarified bubble call-out.  (Drawing Reissued) 
  
Sheet TT504 – Clarified detail 2. Clarified bubble call-out. (Drawing Reissued) 
 
Sheet TT505 – Clarified bubble call-out.  (Drawing Reissued) 
 
Sheet TT506 – Added non-secure cable tray detail. Clarified bubble call-out. Added note 
to detail 1.  (Drawing Reissued) 
 
Sheet TT601 – Added general note #4.  (Drawing Reissued) 
 
Sheet TT602 – Added general note #4.  (Drawing Reissued) 
 
Sheet TT603 – Added general note #4.  (Drawing Reissued) 
 
Sheet TT604 – Added general note #4.  (Drawing Reissued) 
 
Sheet TT611 – Added general note #4.  (Drawing Reissued) 
 
Sheet TT612 – Added general note #4.  (Drawing Reissued) 
 
Sheet TT613 – Added general note #4.  (Drawing Reissued) 
 
Sheet TT614 – Added general note #4.  (Drawing Reissued) 
 
 
 

6. Structural 
 
-S001, identified spec number 03300 in note 5H. 
 
-Det.9/S801, eliminated horizontal gap between angle and CMU 
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(End of Summary of Changes)  
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SECTION 00800L
              
                         
SPECIAL CLAUSES                        

9/03

AMENDMENT 1

PART 1   GENERAL

1.1   REFERENCES - NOT USED

1.2   SUBMITTALS

Government approval/acceptance 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.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Labor, Equipment and Material Reports; G, RO,  

Pollution Prevention Plan

SD-05 Design Data

Equipment-in-Place List

Maintenance and Parts Data

SF1413

Aggregate Sources; G, RO

Notice of Soil Treatment

Progress Photographs

Site Plan; G, RO

Construction and Demolition (C&D) Waste Management Plan; G, RO 

SD-07 Certificates

Warranties

Insurance

SD-11 Closeout Submittals

As-Built Drawings; G, RO
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Mechanical Room Layout; G, RO 

1.3   COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK (APR 1984) FAR 
52.211-10.
2 Jan 96

**************************************************************************
The Contractor shall be required to commence work under this contract 
within 10 calendar days after the date the Contractor receives the notice 
to proceed, prosecute said work diligently, and complete the entire work 
ready for use not later than 510 calendar days after date of receipt of 
notice to proceed.  The time stated for completion shall include as-built 
drawings, O&M manuals, operational tests/reports/training/instructions, 
equipment lists, and final cleanup of the premises.  

**************************************************************************

1.4   LIQUIDATED DAMAGES--CONSTRUCTION (SEP 2000) FAR 52.211-12.
Oct 00
**************************************************************************
   a.  If the Contractor fails to complete the work within the time 
specified in the contract, the Contractor shall pay liquidated damages to 
the Government in the amount of $2,000.00 for each calendar day of delay 
until the work is completed or accepted. 
 
   b.  If the Government terminates the Contractor's right to proceed, 
liquidated damages will continue to accrue until the work is completed.  
These liquidated damages are in addition to excess costs of repurchase 
under the Termination clause.

**************************************************************************

1.5   NOT USED

1.6   NOT USED

1.7   CONTRACT DRAWINGS AND SPECIFICATIONS (AUG 2000) DFARS 252.236-7001 
19 Sept 2000
    
Version 2  (May 2002)
 
      a.  At award, the Government will furnish the Contractor a compact 
disk containing all technical contract documents.  This disk will include a 
complete set of drawing files and technical specification files which have 
all amendments incorporated.  The disk will contain drawing files in CALS 
Type 4 format and technical specifications in PDF format.  

The CALS files and the PDF files are being provided for the Contractor's 
use in printing hard copies of contract documents.  

In addition, native CADD files and Specsintact files are provided in 
accordance with "AS-BUILT DOCUMENTS" paragraph for the Contractor's use in 
developing as-built plans and specifications.

      b. The Contractor shall--

           (1)  Check all drawings furnished immediately upon receipt;

           (2)  Compare all drawings and verify the figures before laying 
out the work;

DOCUMENT 00800L  Page 2



* * * Safety Pays * * *
SOF FLIGHT SIMULATOR ADDITION 001522

           (3)  Promptly notify the Contracting Officer of any 
discrepancies;

           (4)  Be responsible for any errors which might have been avoided 
by complying with paragraph (b); and

           (5)  Reproduce and print contract drawings and specifications as 
needed.

     c.  Omissions from the drawings or specifications or the 
misdescription of details of work which are manifestly necessary to carry 
out the intent of the drawings and specifications, or that are customarily 
performed, shall not relieve the Contractor from performing such omitted or 
misdescribed details of the work.  The Contractor shall perform such 
details as if fully and correctly set forth and described in the drawings 
and specifications.

     d.   The work shall conform to the specifications and the contract 
drawings identified on the following index of drawings:

                             TABLE OF DRAWINGS 
 
                    
                           Drawing Code F-171-12-08 

                                                             

      GENERAL   

      G-001   COVER SHEET
      G-002   DRAWING INDEX
      G-003   LOCATION MAP
      G-004   LEGEND SHEET
      G-005   ABBREVIATIONS

      CIVIL    

      B-100   BORING PLAN
      B-101   BORING LOGS
      C-100   DEMOLITION PLAN
      C-200   LAYOUT PLAN
      C-300   GRADE AND DRAIN PLAN
      C-301   ENLARGED GRADE AND DRAIN PLAN
      C-400   SEDIMENT AND EROSION CONTROL PLAN
      C-500   UTILITY PLAN
      C-600   STORM SEWER PROFILES AND DRAINAGE SCHEDULE
      C-700   SEDIMENT AND EROSION CONTROL NOTES
      C-701   SEDIMENT AND EROSION CONTROL DETAILS
      C-702   SEDIMENT AND EROSION CONTROL DETAILS
      C-703   DETAILS
      C-704   DETAILS
      C-705   DETAILS
      C-706   DETAILS
      C-707   DETAILS

      SITE UTILITY   
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      ES101   ELECTRICAL SITE PLAN
      ES501   ELECTRICAL SITE DETAILS
      ES502   ELECTRICAL SITE DETAILS
      ES503   ELECTRICAL SITE DETAILS

      LANDSCAPE   

      L-100   OVERALL LANDSCAPE PLAN
      L-101   ENLARGED LANDSCAPE PLAN
      L-200   LANDSCAPE PLANTING DETAILS
      L-300   LANDSCAPE PLANT SCHEDULE

      STRUCTURAL   

      S-001   GENERAL NOTES
      S-111   PARTIAL FOUNDATION PLAN
      S-112   PARTIAL FOUNDATION PLAN
      S-113   PARTIAL FOUNDATION PLAN
      S-121   PARTIAL 2nd FLOOR FRAMING PLAN
      S-122   PARTIAL 2nd FLOOR FRAMING PLAN
      S-123   PARTIAL 2nd FLOOR FRAMING PLAN
      S-131   PARTIAL LOW ROOF FRAMING PLAN
      S-132   PARTIAL LOW ROOF FRAMING PLAN
      S-133   PARTIAL LOW ROOF FRAMING PLAN
      S-141   HIGH ROOF FRAMING PLAN
      S-142   HIGH ROOF BRACING PLAN
      S-201   COLUMN SCHEDULE
      S-202   COLUMN SCHEDULE
      S-203   BASE PLATE AND ANCHOR ROD DETAILS
      S-301   FOUNDATION SECTIONS
      S-302   FOUNDATION SECTIONS
      S-303   FOUNDATION SECTIONS
      S-304   FOUNDATION SECTIONS
      S-401   FRAMING SECTIONS
      S-402   FRAMING SECTIONS
      S-403   FRAMING SECTIONS
      S-404   FRAMING SECTIONS
      S-405   FRAMING SECTIONS
      S-406   FRAMING SECTIONS
      S-407   FRAMING SECTIONS
      S-408   FRAMING SECTIONS
      S-409   FRAMING SECTIONS
      S-410   FRAMING SECTIONS
      S-411   FRAMING SECTIONS
      S-412   FRAMING SECTIONS
      S-413   FRAMING SECTIONS
      S-414   JOIST GIRDER DESIGN LOADS
      S-415   BRACING DETAILS
      S-501   FRAMING ELEVATIONS- FLIGHT SIMULATOR BAY
      S-551   GIRT ELEVATIONS FLIGHT SIMULATOR BAY
          COLUMNS LINE A AND D
      S-552   GIRT ELEVATIONS FLIGHT SIMULATOR BAY
          COLUMNS LINE 6, 10, AND 11
      S-601   STAIR FRAMING PLANS & ELEVATIONS
      S-602   STAIR FRAMING PLANS & ELEVATIONS
      S-603   STAIR FRAMING SECTIONS & DETAILS
      S-651   ELEVATOR FOUNDATION AND FRAMING PLAN, AND SECTIONS
      S-801   TYPICAL MASONRY DETAILS
      S-810   MASONRY WALL PLAN
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      S-811   MASONRY ELEVATIONS
      S-812   MASONRY ELEVATIONS
      S-813   MASONRY ELEVATIONS
      S-814   MASONRY ELEVATIONS

      ARCHITECTURAL   

      AD-110  DEMOLITION PLAN
      A-110   COMPOSITE FIRST FLOOR PLAN
      A-111   ENLARGED DIMENSIONED FIRST FLOOR PLAN
      A-112   ENLARGED DIMENSIONED FIRST FLOOR PLAN
      A-113   ENLARGED DIMENSIONED FIRST FLOOR PLAN
      A-114   ENLARGED NOTED FIRST FLOOR PLAN
      A-115   ENLARGED NOTED FIRST FLOOR PLAN
      A-116   ENLARGED NOTED FIRST FLOOR PLAN
      A-120   COMPOSITE SECOND FLOOR PLAN
      A-121   ENLARGED DIMENSIONED SECOND FLOOR PLAN
      A-122   ENLARGED DIMENSIONED SECOND FLOOR PLAN
      A-123   ENLARGED NOTED SECOND FLOOR PLAN
      A-124   ENLARGED NOTED SECOND FLOOR PLAN
      A-130   COMPOSITE ROOF PLAN
      A-131   ENLARGED ROOF PLAN
      A-132   ENLARGED ROOF PLAN
      A-133   ENLARGED ROOF PLAN
      A-134   ROOF DETAILS
      A-135   ROOF DETAILS
      A-136   ROOF DETAILS
      A-141   ENLARGED FIRST FLOOR REFLECTED CEILING PLAN
      A-142   ENLARGED FIRST FLOOR REFLECTED CEILING PLAN
      A-143   ENLARGED FIRST FLOOR REFLECTED CEILING PLAN
      A-151   ENLARGED SECOND FLOOR REFLECTED CEILING PLAN
      A-152   ENLARGED SECOND FLOOR REFLECTED CEILING PLAN
      A-153   SIMULATOR BAY ENLARGED REFLECTED CEILING PLAN
      A-161   ENLARGED FIRST FLOOR SIGNAGE PLAN
      A-162   ENLARGED FIRST FLOOR SIGNAGE PLAN
      A-163   ENLARGED FIRST FLOOR SIGNAGE PLAN
      A-171   ENLARGED SECOND FLOOR SIGNAGE PLAN
      A-172   ENLARGED SECOND FLOOR SIGNAGE PLAN
      A-181   RADON MITIGATION SYSTEM
      A-201   BUILDING ELEVATIONS
      A-202   BUILDING ELEVATIONS
      A-203   ENLARGED BUILDING ELEVATIONS
      A-204   ENLARGED BUILDING ELEVATIONS
      A-205   ENLARGED BUILDING ELEVATIONS
      A-206   ENLARGED BUILDING ELEVATIONS
      A-301   ENLARGED BUILDING SECTION 
      A-302   ENLARGED BUILDING SECTION 
      A-303   ENLARGED BUILDING SECTION 
      A-310   WALL SECTION TAG NOTES
      A-311   WALL SECTIONS
      A-312   WALL SECTIONS
      A-313   WALL SECTIONS
      A-314   WALL SECTIONS
      A-315   WALL SECTIONS
      A-316   WALL DETAILS
      A-400   RESTROOM PLANS AND DETAILS
      A-401   RESTROOM ELEVATIONS AND DETAILS
      A-402   CASEWORK DETAILS
      A-403   CASEWORK DETAILS
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      A-404   CASEWORK DETAILS
      A-410   ENLARGED STAIR AND ELEVATOR PLANS
      A-411   ENLARGED STAIR AND ELEVATOR SECTIONS
      A-412   STAIR DETAILS
      A-420   ENLARGED MEZZANINE PLANS
      A-500   DOOR SCHEDULE AND DETAILS
      A-501   DOOR DETAILS
      A-502   DOOR DETAILS
      A-503   DOOR DETAILS
      A-510   WINDOW TYPES AND DETAILS
      A-520   LOUVER TYPES AND DETAILS
      A-531   DETAILS
      A-532   DETAILS
      A-540   WALL TYPES
      A-550   COLUMN DETAILS
      A-551   COLUMN DETAILS
      A-552   COLUMN DETAILS
      A-553   COLUMN DETAILS
      A-554   COLUMN DETAILS
      A-555   COLUMN DETAILS
      A-556   COLUMN DETAILS
      A-557   COLUMN DETAILS
      A-558   COLUMN DETAILS
      A-559   COLUMN DETAILS
      A-600   FINISH SCHEDULE
      A-601   FINISH SCHEDULE
      A-610   SIGNAGE SCHEDULE

      INTERIOR   

      I-110   COMPOSITE FIRST FLOOR FURNITURE PLAN
      I-111   ENLARGED FIRST FLOOR FURNITURE PLAN
      I-112   ENLARGED FIRST FLOOR FURNITURE PLAN
      I-113   ENLARGED FIRST FLOOR FURNITURE PLAN
      I-120   COMPOSITE SECOND FLOOR FURNITURE PLAN
      I-121   ENLARGED SECOND FLOOR FURNITURE PLAN
      I-122   ENLARGED SECOND FLOOR FURNITURE PLAN
      I-123   DESK-BASED & SYSTEM WORKSTATION ENLARGED PLANS
      I-124   DESK-BASED & SYSTEM WORKSTATION ENLARGED PLANS

      LIFE SAFETY   

      F-110   LIFE SAFETY CODE REVIEW
      F-111   ENLARGED FIRST FLOOR LIFE SAFETY PLAN
      F-112   ENLARGED FIRST FLOOR LIFE SAFETY PLAN
      F-113   ENLARGED FIRST FLOOR LIFE SAFETY PLAN
      F-121   ENLARGED SECOND FLOOR LIFE SAFETY PLAN
      F-122   ENLARGED SECOND FLOOR LIFE SAFETY PLAN
    
      FIRE PROTECTION   

      FP-110   FIRST FLOOR PLAN FIRE SUPPRESSION
      FP-120   SECOND FLOOR PLAN FIRE SUPPRESSION
      FP-401   DETAILS

      PLUMBING   

      PP-111   PARTIAL FIRST FLOOR PLAN - PLUMBING
      PP-112   PARTIAL FIRST FLOOR PLAN - PLUMBING
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      PP-113   PARTIAL FIRST FLOOR PLAN - PLUMBING
      PP-114   PARTIAL FIRST FLOOR PLAN - PLUMBING
      PP-121   PARTIAL SECOND FLOOR PLAN - PLUMBING
      PP-122   PARTIAL SECOND FLOOR PLAN - PLUMBING
      PP-211   ENLARGED AREA PLAN - WASTE AND VENT
      PP-212   ENLARGED AREA PLAN - DOMESTIC WATER PIPING
      PP-221   ENLARGED AREA PLAN - PLUMBING
      PP-301   RISERS
      PP-302   RISERS
      PP-401   DETAILS
      PP-402   DETAILS
      PP-501   SCHEDULES
    
      MECHANICAL   

      M-001    MECHANICAL LEGEND
      MH-111   PARTIAL FIRST FLOOR PLAN - HVAC
      MH-112   PARTIAL FIRST FLOOR PLAN - HVAC
      MH-113   PARTIAL FIRST FLOOR PLAN - HVAC
      MH-121   PARTIAL SECOND FLOOR PLAN - HVAC
      MH-122   PARTIAL SECOND FLOOR PLAN - HVAC
      MP-111   PARTIAL FIRST FLOOR PLAN - HVAC PIPING
      MP-112   PARTIAL FIRST FLOOR PLAN - HVAC PIPING
      MP-121   PARTIAL SECOND FLOOR PLAN - HVAC PIPING
      MP-122   PARTIAL SECOND FLOOR PLAN - HVAC PIPING
      M-131    PARTIAL ROOF PLAN - HVAC
      M-132    PARTIAL ROOF PLAN - HVAC
      M-133    PARTIAL ROOF PLAN - HVAC
      M-211    PARTIAL FIRST FLOOR PLAN - ENLARGED MECHANICAL ROOM
      M-221    PARTIAL SECOND FLOOR PLAN - ENLARGED MECHANICAL ROOM
      M-311    SECTIONS
      M-321    SECTIONS
      M-401    HVAC DETAILS
      M-402    HVAC DETAILS
      M-403    HVAC DETAILS
      M-404    HVAC DETAILS
      M-405    HVAC DETAILS
      M-406    HVAC DETAILS
      M-407    HVAC DETAILS
      M-501    HVAC SCHEDULES
      M-502    HVAC SCHEDULES
      M-601    CONTROLS
      M-602    CONTROLS
      M-603    CONTROLS
      M-604    CONTROLS
      M-605    CONTROLS
      M-606    CONTROLS
      
      ELECTRICAL   

      E-001   ELECTRICAL LEGEND
      E-101   OVERALL FIRST FLOOR COMPOSITE
      E-102   OVERALL SECOND FLOOR COMPOSITE
      EL111   PARTIAL FIRST FLOOR PLAN - LIGHTING
      EL112   PARTIAL FIRST FLOOR PLAN - LIGHTING
      EL113   PARTIAL FIRST FLOOR PLAN - LIGHTING
      EL121   PARTIAL SECOND FLOOR PLAN - LIGHTING
      EL122   PARTIAL SECOND FLOOR PLAN - LIGHTING
      EL501   LIGHTING SCHEDULE AND DETAILS
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      EL502   LIGHTING DETAILS
      EL503   LIGHTING DETAILS
      EL504   LIGHTING DETAILS
      EL601   LIGHTING DIAGRAMS
      EP111   PARTIAL FIRST FLOOR PLAN - POWER
      EP112   PARTIAL FIRST FLOOR PLAN - POWER
      EP113   PARTIAL FIRST FLOOR PLAN - POWER
      EP121   PARTIAL SECOND FLOOR PLAN - POWER
      EP122   PARTIAL SECOND FLOOR PLAN - POWER
      EP123   PARTIAL SECOND FLOOR PLAN - PROJECTOR POWER
      EP124   PARTIAL SECOND FLOOR PLAN - PROJECTOR POWER
      EP131   PARTIAL ROOF PLAN - POWER
      EP132   PARTIAL ROOF PLAN - POWER
      EP133   PARTIAL ROOF PLAN - POWER
      EP411   PARTIAL FIRST FLOOR ENLARGED PLAN - POWER
      EP421   PARTIAL SECOND FLOOR ENLARGED PLAN - POWER
      EP501   POWER DETAILS
      EP601   EXISTING ELECTRICAL POWER ONE-LINE
      EP602   NEW PARTIAL ELECTRICAL POWER ONE-LINE
      EP603   NEW PARTIAL ELECTRICAL POWER ONE-LINE
      EP701   POWER SCHEDULES
      EP702   POWER SCHEDULES
      EP703   POWER SCHEDULES
      EP704   POWER SCHEDULES
      EP705   POWER SCHEDULES
      EP706   POWER SCHEDULES
      EG101   LIGHTNING PROTECTION PLAN 
      EG501   LIGHTNING PROTECTION DETAILS
      EG502   LIGHTNING PROTECTION DETAILS
      EY111   PARTIAL FIRST FLOOR PLAN - SPECIAL SYSTEM
      EY112   PARTIAL FIRST FLOOR PLAN - SPECIAL SYSTEM
      EY113   PARTIAL FIRST FLOOR PLAN - SPECIAL SYSTEM
      EY121   PARTIAL SECOND FLOOR PLAN - SPECIAL SYSTEM
      EY122   PARTIAL SECOND FLOOR PLAN - SPECIAL SYSTEM
      EYX11   EXISTING FLOOR PLAN - SPECIAL SYSTEMS
      EYX12   EXISTING FLOOR PLAN - SPECIAL SYSTEMS
      EYX13   EXISTING FLOOR PLAN - SPECIAL SYSTEMS
      EY501   SPECIAL SYSTEMS DETAILS
      EY502   SPECIAL SYSTEMS DETAILS
      EY601   PA SYSTEM RISER
      EY602   MASS NOTIFICATION SYSTEMS

      FIRE ALARM   

      FA111   PARTIAL FIRST FLOOR PLAN - FIRE ALARM
      FA112   PARTIAL FIRST FLOOR PLAN - FIRE ALARM
      FA113   PARTIAL FIRST FLOOR PLAN - FIRE ALARM
      FA121   PARTIAL SECOND FLOOR PLAN - FIRE ALARM
      FA122   PARTIAL SECOND FLOOR PLAN - FIRE ALARM
      FA601   FIRE ALARM RISER
      FA602   FIRE ALARM RISER
      FA603   FIRE ALARM WIRING DIAGRAM

      COMMUNICATION   

      TT111   PARTIAL FIRST FLOOR PLAN - NON-SECURE COMMUNICATION
      TT112   PARTIAL FIRST FLOOR PLAN - NON-SECURE COMMUNICATION
      TT113   PARTIAL FIRST FLOOR PLAN - NON-SECURE COMMUNICATION
      TT114   PARTIAL FIRST FLOOR PLAN - SECURE COMMUNICATION
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      TT115   PARTIAL FIRST FLOOR PLAN - SECURE COMMUNICATION
      TT116   PARTIAL FIRST FLOOR PLAN - SECURE COMMUNICATION
      TT121   PARTIAL SECOND FLOOR PLAN - NON-SECURE COMMUNICATION
      TT122   PARTIAL SECOND FLOOR PLAN - NON-SECURE COMMUNICATION
      TT123   PARTIAL SECOND FLOOR PLAN - SECURE COMMUNICATION
      TT124   PARTIAL SECOND FLOOR PLAN - SECURE COMMUNICATION
      TT411   PARTIAL FIRST FLOOR PLAN - IT ROOMS
      TT421   PARTIAL SECOND FLOOR PLAN - IT ROOMS
      TT501   COMMUNICATION DETAILS
      TT502   COMMUNICATION DETAILS
      TT503   COMMUNICATION DETAILS
      TT504   COMMUNICATION DETAILS
      TT505   COMMUNICATION DETAILS
      TT506   COMMUNICATION DETAILS
      TT507   COMMUNICATION DETAILS
      TT601   NON-SECURE COMMUNICATIONS RISER
      TT602   NON-SECURE COMMUNICATIONS RISER
      TT603   NON-SECURE COMMUNICATIONS RISER
      TT604   NON-SECURE COMMUNICATIONS RISER
      TT611   SECURE COMMUNICATIONS RISER
      TT612   SECURE COMMUNICATIONS RISER
      TT613   SECURE COMMUNICATIONS RISER
      TT614   SECURE COMMUNICATIONS RISER

1.8   AS-BUILT DOCUMENTS
3 November 1998 (Version 1)

1.8.1   General

This section covers the completion of as-built drawings and as-built 
specifications, as a requirement of the contract. 

1.8.1.1   As-Built Drawings 

An as-built drawing is a construction drawing revised to reflect the final 
as-built conditions of the project because of modifications, changes,  
corrections to the project design required during construction, submittals 
and extensions of design. The terms "drawings," "contract drawings," 
"drawing files," "working as-built drawings" and "final as-built drawings" 
refer to contract drawings that are revised to be used for the "RECORD 
DRAWING AS-BUILTS".

1.8.1.2   As-Built Specifications:  

As-built specifications are the construction specifications as modified by 
changes (contract mods, ACO approved variations from the construction 
specifications which did not result in contract mods).

1.8.2   Maintenance of Working As-Built Drawings

The Contractor shall revise 2 sets of paper prints by red-line process to
show the as-built conditions during the prosecution of the project. These
as-built marked prints shall be kept current on a weekly basis and
available on the jobsite at all times. Changes from the contract plans
which are made in the work or additional information which might be
uncovered in the course of construction shall be accurately and neatly
recorded as they occur by means of details and notes. Changes must be 
reflected on all sheets affected by the change. The working as-built marked 
prints will be jointly reviewed for accuracy and completeness by the 
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Contracting Officer and the Contractor before submission of each monthly 
pay estimate. The working as-built drawings shall show the following 
information, but not be limited thereto:

     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, the as-built drawings shall show, by offset dimensions to 
two permanently fixed surface features, the end of each run including each 
change in direction.  Valves, splice boxes and similar appurtenances shall 
be located by dimensioning along the utility run from a reference point.  
The average depth below the surface of each run shall also be recorded. 

     b. The location and dimensions of any changes within the building 
structure.

     c. Correct grade, elevations, cross section, or alignment of roads,
earthwork, structures or utilities if any changes were made from contract
plans.

     d. Additional as-built information that exceeds the detail shown on 
the Contract Drawings.  These as-built conditions include those that 
reflect structural details, fabrication, erection, installation plans and 
placing details, pipe sizes, insulation material, dimensions of equipment 
foundations and layouts, equipment, sizes, mechanical room layouts and 
other extensions of design, that were not shown in the original contract 
documents because the exact details were not known until after the time of 
approved shop drawings.  It is recognized that these shop drawing 
submittals (revised showing as-built conditions) will serve as the as-built 
record without actual incorporation into the contract drawings. All such 
shop drawing submittals must include, along with the hard copy of the 
drawings, CADD files of the shop drawings in a commercially available 
digital format, compatible with the Using Agency System (see paragraph 
"Computer Aided Design and Drafting (CADD) Drawings"). All shop drawings 
which require submittal of CADD files are indicated in the submittal 
register located at the end of this section. 

     e. The topography, invert elevations and grades of drainage installed
or affected as part of the project construction.

     f. Changes or modifications which result from the final inspection.

     g. Where contract drawings or specifications present options, only
the option selected for construction shall be shown on the final as-built
prints.

     h. If borrow material for this project is from sources on Government
property, or if Government property is used as a spoil area, the Contractor
shall furnish a contour map of the final borrow pit/spoil area elevations.

     i.  If fire protection and fire detection related systems are included 
in this project, the as-built drawings will include detailed information 
for all aspects of the systems including wiring, piping, and equipment 
drawings.

The Contractor will be provided files at the beginning of construction for 
use during the construction phase which are to be maintained during 
construction and for the preparation of as-builts. The Contractor shall 
enter changes and corrections on blue line prints on a weekly basis in 
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accordance with Paragraph "Maintenance of Working As-Built Drawings" and 
update the CADD as-built drawings on a monthly basis.  Both paper and 
electronic documents shall be available at all times and shall be provided 
promptly to the Contracting Officer when requested.  The Contractor shall 
be responsible for backup of electronic files during construction and for 
controlling release of information.

1.8.3   Retainage 

The Contractor shall include in his schedule of values, the cost of 
as-built document preparation.  This value shall include all requirements 
of this clause:

   Maintenance of working as-built drawings
   Maintenance of working as-built specifications
   Conversion of submittals and other miscellaneous documents into   
electronic files
   Creation of "Record As-Built Drawings & Specifications" (either by CADD 
dwgs and Specsintact specifications or by manually prepared documents as 
specified herein.)
   Creation of a CD containing all required files.
   Submittal of as-built documents in the required media forms and numbers 
of copies

If the Contractor fails to maintain the working as-built drawings as 
specified herein, the Contracting Officer will deduct from the monthly 
progress payment an amount representing the estimated cost of bringing the  
as-built documents up to date. This monthly deduction will continue until 
an agreement can be reached between the Contracting Officer and the 
Contractor regarding the accuracy and completeness of working as-built 
documents.

1.8.4   Preliminary Submittal

Six (6) weeks before occupancy of this facility by the Government, the 
Contractor shall submit one (1) set of the original working as-built 
drawings to the Contracting Officer for review and approval. These working 
as-built marked drawings shall be neat, legible and accurate. The review by 
Government personnel will be expedited to the maximum extent possible. Upon 
approval, the working as-built marked drawings will be returned to the 
Contractor for use in preparation of final as-built drawings. If upon 
review, the working as-built marked drawings are found to contain errors 
and/or omissions, they will be returned to the Contractor for corrections. 
The Contractor shall complete the corrections and return the working 
as-built marked drawings to the Contracting Officer within 10 calendar days.

1.8.5   Preparation of Final As-Built Drawings

Upon approval of the working as-built prints submittal, the Contractor will
be furnished, by the Government, one set of contract drawings in CADD (if 
not previously provided) with all amendments incorporated, to be used for 
final as-built drawings.  These contract drawings will be furnished in the 
format specified in paragraph "Computer Aided Design and Drafting" (CADD). 
These drawings shall be modified as may be necessary to correctly show the 
features of the project as it has been constructed by bringing the contract 
set into agreement with approved working as-built prints, adding such 
additional drawings as may be necessary. These drawings are part of the 
permanent records of this project and the Contractor shall be responsible 
for the protection and safety thereof until returned to the Contracting 
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Officer. Any drawings damaged or lost by the Contractor shall be 
satisfactorily replaced by the Contractor at no expense to the Government.

In the event the Contractor accomplishes additional work which changes the 
as-built conditions of the facility, after submission and approval of the 
working as-built drawings, he shall be responsible for the addition of 
these changes to the working as-built drawings and also to the final 
as-built documents.

1.8.6   Markings and Indicators

Changes shall be annotated with a triangle and sequential number at the 
following locations:

   a. bottom of the revised detail
   b. right hand and bottom border aligned with the revised detail
   c. the revision block of the title block.

Separate markings shall be made for each modification negotiated into the 
contract.

1.8.7   Preparation of Final As-Built Specifications

Final as-built specifications shall be prepared in Specsintact and the 
electronic files shall be placed on the same CD-ROM that contains the 
as-built CADD files, if applicable. The front sheet of the specifications 
shall contain an identification which clearly labels the specifications as 
representing as-built conditions and shall be dated with the date of the 
submittal.

1.8.8   Preparation of Other As-Built Documents  

All other non-electronic documents which may include design analysis, 
catalog cuts, certification documents that are not available in native 
electronic format shall be scanned and provided in an organized manner in 
Adobe .pdf format.

1.8.9   Submittal of Final As-Built Documents 

At the time of Beneficial Occupancy of the project, Final As-Built 
documents shall be provided to the Contracting Officer in the formats 
described in paragraph "Computer Aided Design and Drafting (CADD)".

1.8.10   Partial Occupancy

For projects where portions of construction are to be occupied or activated 
before overall project completion, including portions of utility systems, 
as-built drawings for those portions of the facility being occupied or 
activated shall be supplied at the time the facility is occupied or 
activated. This same as-built information previously furnished must also be 
shown on the final set of as-built drawings at project completion.

1.8.11   Computer Aided Design and Drafting (CADD) Drawings

Only personnel proficient in the preparation of CADD drawings shall be 
employed to modify the contract drawings or prepare additional new 
drawings. Additions and corrections to the contract drawings shall be equal 
in quality to that of the originals. Line work, line weights, lettering, 
layering conventions, and symbols shall be the same as the original line 
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work, line weights, lettering, layering conventions, and symbols. If 
additional drawings are required, they shall be prepared using the 
specified electronic file format applying the same guidance specified for 
original drawings. Three dimensional (3D) elements shall be placed in files 
in their proper locations when using 3D files with spatially correct 
elements. The title block and drawing border to be used for any new final 
as-built drawings shall be identical to that used on the contract drawings. 
Additions and corrections to the contract drawings shall be accomplished 
using CADD media files supplied by the Government. All work by the 
Contractor shall be done on files in the format in which they are provided. 
 Translation of files to a different format, for the purpose of As-Built 
production, and then retranslating back to the format originally provided, 
will not be acceptable. These contract drawings will already be compatible 
with the Using Agency's system when received by the Contractor. The Using 
Agency uses Microstation V8 CADD software system. The media files will be 
supplied by the Contractor to the COR on ISO 9660 Format CD-ROM. The 
Contractor shall be responsible for providing all program files and 
hardware necessary to prepare final as-built drawings. The Contracting 
Officer will review final as-built drawings for accuracy and the Contractor 
shall make all required corrections, changes, additions, and deletions.

   a. When final revisions have been completed, the cover sheet drawing
shall show the wording "RECORD DRAWING AS-BUILT" followed by the name of
the Contractor in letters at least 5 mm  high. All other contract
drawings shall be marked either "AS-BUILT" drawing denoting no revisions on
the sheet or "REVISED AS-BUILT" denoting one or more revisions. Original
contract drawings shall be dated in the revision block.

   b. Revision markers defined in paragraph "Markings and Indicators" shall 
be placed as follows:

            (1)  at the detail, placed in the design file where the revised 
 graphics are located and the revision was placed 
            (2)  right hand and bottom border in the drawing sheet file
revision block of the title block in the drawing sheet file.

   c. After receipt by the Contractor of the approved working as-built
prints and the original contract drawings files the Contractor shall,
within 60 calendar days, make the final as-built
submittal. This submittal shall consist of 2 sets of completed final
as-built drawings on separate media consisting of both CADD files
(compatible with the Using Agency's system on electronic storage media
identical to that supplied by the Government) and Mylars; 2 blue line
prints of these drawings and the return of the approved marked working
as-built prints. They shall be complete in all details and identical in
form and function to the contract drawing files supplied by the
Government. Any transactions or adjustments necessary to accomplish this
is the responsibility of the Contractor. The Government reserves the right
to reject any drawing files it deems incompatible with its CADD system.
All paper prints, drawing files and storage media submitted will become the
property of the Government upon final approval. Failure to submit final
as-built drawing files and marked prints as specified shall be cause for
withholding any payment due the Contractor under this contract. Approval
and acceptance of final as-built drawings shall be accomplished before
final payment is made to the Contractor.
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1.8.12   NOT USED

1.8.13   Payment

No separate payment will be made for as-built drawings required under this 
contract, and all costs in conjunction therewith, shall be considered a 
subsidiary obligation of the Contractor.

1.9   NOT USED

1.10   EQUIPMENT DATA 
15 June 1990 

Real Property Equipment.  

Contractor shall be required to make an Equipment-in-Place list of all 
installed equipment furnished under this contract. This list shall include 
all information usually listed on manufacturer's name plate.  The form is 
part of SPECIAL CLAUSES and is included following the SPECIAL CLAUSES, so 
to positively identify the piece of property.  The list shall also include 
the cost of each piece of installed property F.O.B. construction site.  For 
each of the items which is specified herein to be guaranteed for a 
specified period from the date of acceptance thereof, the following 
information shall be given:  The name, serial and model number address of 
equipment supplier, or manufacturer originating the guaranteed item.  The 
Contractor's guarantee to the Government of these items will not be limited 
by the terms of any manufacturer's guarantee to the Contractor.  Furnish 
the list as one (1) reproducible and three (3) copies to the Contracting 
Officer thirty (30) calendar days before completion of any segment of the 
contract work which has an incremental completion date.
 
Maintenance and Parts Data  

The Contractor will be required to furnish a brochure, catalog cut, parts 
list, manufacturer's data sheet or other publication which will show 
detailed parts data on all other equipment subject to repair and 
maintenance procedures not otherwise required in Operations and Maintenance 
Manuals specified elsewhere in this contract.  Distribution of directives 
shall follow the same requirements as listed in paragraph above. 

1.11   PHYSICAL DATA (APR 1984) FAR 52.236-4.  
2 January 1996

Data and information furnished or referred to below is furnished for the 
Contractor's information.  The Government will not be responsible for any 
interpretation or conclusion drawn from the data or information by the 
Contractor. 
 
Physical Conditions indicated on the drawings and in the specifications are 
the result of site investigations by surveys, borings, test pits and 
probings.  

Weather Conditions.  The Contractor shall make his own investigations as to 
weather conditions at the site.  Data may be obtained from various National 
Weather Service offices located generally at airports of principal cities, 
the nearest to this project being:  Nashville, Tennessee. 
                                        
Historical data for all areas may be obtained from: 
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          U. S. Department of Commerce 
          National Climatic Center 
          Federal Building 
          Asheville, N. C.  28801 
 
Transportation Facilities.  Roads and railroads in the general area are 
shown on the drawings.  Access ways shall be investigated by the Contractor 
to satisfy himself as to their existence and allowable use. 

1.12   UTILITIES (APR 1984) FAR 52.236-14 (Para. 1.12.a.(1) & 1.12.a.(2) 
only). 
15 June 1990  

a.  Availability and Use of Utility Services 
 
     (1)  The Contractor, at its expense and in a workmanlike manner 
satisfactory to the Contracting Officer, shall install and maintain all 
necessary temporary connections and distribution lines, and all meters 
required to measure the amount of each utility used for the purpose of 
determining charges.  Before final acceptance of the work by the 
Government, the Contractor shall remove all the temporary connections, 
distribution lines, meters, and associated paraphernalia. 
 
b.  Alterations to Utilities  

Where changes and relocations of utility lines are noted to be performed by 
others, the Contractor shall give the Contracting Officer at least thirty 
(30) days written notice in advance of the time that the change or 
relocation is required.  In the event that, after the expiration of thirty 
(30) days after the receipt of such notice by the Contracting Officer, such 
utility lines have not been changed or relocated and delay is occasioned to 
the completion of the work under contract, the Contractor will be entitled 
to a time extension equal to the period of time lost by the Contractor 
after the expiration of said thirty (30) day period.  Any modification to 
existing or relocated lines required as a result of the Contractor's method 
of operation shall be made wholly at the Contractor's expense and no 
additional time will be allowed for delays incurred by such modifications. 

c.  Interruptions of Utilities 
 
     (1)  No utility services shall be interrupted by the Contractor to 
make connections, to relocate, or for any purpose without approval of the 
Contracting Officer. 
 
     (2)  Request for Permission to shut down services shall be submitted 
in writing to the Contracting Officer not less than seventeen (17) days 
before date of proposed interruption.  The request shall give the following 
information: 
 
          (a)  Nature of Utility (Gas, L.P. or H.P., Water, etc.) 
 
          (b)  Size of line and location of shutoff; 
 
          (c)  Buildings and services affected. 
 
          (d)  Hours and date of shutoff. 
 
          (e)  Estimated length of time services will be interrupted. 
 

DOCUMENT 00800L  Page 15



* * * Safety Pays * * *
SOF FLIGHT SIMULATOR ADDITION 001522

     (3)  Services shall not be shutoff until receipt of approval of the 
proposed hours and date from the Contracting Officer. 
 
     (4)  Shutoffs which will cause interruption of Government work 
operations as determined by the Contracting Officer shall be accomplished 
during regular non-work hours or on non-work days of the Using Agency 
without any additional cost to the Government. 
 
     (5)  Operation of valves on water mains will be by Government 
personnel.  Where shutoff of water lines interrupts service to fire 
hydrants or fire sprinkler systems, the Contractor shall arrange his 
operations and have sufficient material and personnel available to complete 
the work without undue delay or to restore service without delay in event 
of emergency. 
 
     (6)  Flow in gas mains which have been shut off shall not be restored 
until the Government inspector has determined that all items serviced by 
the gas line have been shut off. 

1.13   NOT USED 

1.14   LAYOUT OF WORK (APR 1984) FAR 52.236-17  
15 June 1990 (Version 1) 

The Contractor shall lay out its work from Government-established base 
lines and bench marks indicated on the drawings, and shall be responsible 
for all measurements in connection with the layout.  The Contractor shall 
furnish, at his own expense, all stakes, templates, platforms, equipment, 
tools, materials, and labor required to lay out any part of the work.  The 
Contractor shall be responsible for executing the work to the lines and 
grades that may be established or indicated by the Contracting Officer.  
The Contractor shall also be responsible for maintaining and preserving all 
stakes and other marks established by the Contracting Officer until 
authorized to remove them.  If such marks are destroyed by the Contractor 
or through its negligence before their removal is authorized, the 
Contracting Officer may replace them and deduct the expense of the 
replacement from any amounts due or to become due to the Contractor. 

  
1.15   NOT USED  

1.16   PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984) FAR 52.236-1 
15 June 1990 

Version 1
The Contractor shall perform on the site, and with its own organization, 
work equivalent to at least 20 percent of the total amount of work to be 
performed under the contract.  This percentage may be reduced by a 
supplemental agreement to this contract if, during performing the work, the 
Contractor requests a reduction and the Contracting Officer determines that 
the reduction would be to the advantage of the Government. 

 
     a.  For purposes of this paragraph "WORK BY THE CONTRACTOR" is defined 
as prime Contractor direct contract labor (including testing and layout 
personnel), exclusive of other general condition or field overhead 
personnel, material, equipment, or subcontractors.  The "TOTAL AMOUNT OF 
WORK" is defined as total direct contract labor (including testing and 
layout personnel), exclusive of other general condition or field overhead 
personnel, material, or equipment. 
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     b.  Within 7 days after the award of any subcontract, either by 
himself or a subcontractor, the Contractor shall deliver to the Contracting 
Officer a completed SF 1413, "Statement and Acknowledgment." The form shall 
include the subcontractor's acknowledgement of the inclusion in his 
subcontract of the clauses of this contract entitled "Davis-Bacon Act," 
"Contract Work Hours and Safety Standards Act-Overtime Compensation," 
"Apprentices and Trainees," "Compliance with Copeland Regulations," 
"Withholding of Funds," "Subcontracts," "Contract Termination-Debarment," 
and "Payrolls and Basic Records."  Nothing contained in this contract shall 
create any contractual relation between the subcontractor and the 
Government.

1.17   SUPERINTENDENCE OF SUBCONTRACTORS  
24 February 1992 

     a.  The Contractor shall be required to furnish the following, in 
addition to the superintendence required by CONTRACT CLAUSE:  
SUPERINTENDENCE BY THE CONTRACTOR. 
 
            (1)  If more than 50 percent and less than 70 percent of the 
value of the contract work is subcontracted, one superintendent shall be 
provided at the site and on the Contractor's payroll to be responsible for 
coordinating, directing, inspecting and expediting the subcontract work. 
 
            (2)  If 70 percent or more of the value of the work is 
subcontracted, the Contractor shall be required to furnish two such 
superintendents to be responsible for coordinating, directing, inspecting 
and expediting the subcontract work. 
 
     b.  If the Contracting Officer, at any time after 50 percent of the 
subcontracted work has been completed, finds that satisfactory progress is 
being made, he may waive all or part of the above requirements for 
additional superintendence subject to the right of the Contracting Officer 
to reinstate such requirement if at any time during the progress of the 
remaining work he finds that satisfactory progress is not being made. 

 
1.18   IDENTIFICATION OF EMPLOYEES. 
15 June 1990   

     a.  The Contractor shall be responsible for furnishing an 
identification badge/card to each employee prior to the employees work 
on-site, and for requiring each employee engaged on the work to display 
identification as may be approved and directed by the Contracting Officer.  
All prescribed identification shall immediately be delivered to the 
Contracting Officer for cancellation upon release of the employee.  When 
required by the Contracting Officer, the Contractor shall obtain and submit 
fingerprints of all persons employed or to be employed on the project.  

1.19   NOT USED 

1.20   WARRANTY OF CONSTRUCTION (MAR 1994) ALTERNATE 1 (APR 1984) FAR 
52.246-21I. 
 15 January 1998

a.  General Requirements 
 
   (1) In addition to any other warranties in this contract, the Contractor 
warrants, except as provided in paragraph 1.20.a.(10) of this clause, that 
work performed under this contract conforms to the contract requirements 
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and is free of any defect in equipment, material, or design furnished, or 
workmanship performed by the Contractor or any subcontractor or supplier at 
any tier. 

 
      (a) Warranty Payment: Warranty work is a subsidiary portion of the 
contract work, and has a value to the Government approximating 1% of the 
contract award amount.  The Contractor will assign a value of that amount 
in the breakdown for progress payments mentioned in the Contract Clause: 
Payments Under Fixed-Price Construction Contracts.  If the Contractor fails 
to respond to warranty items as provided in paragraph 1.20.e., the 
Government may elect to acquire warranty repairs through other sources and, 
if so, shall backcharge the Contractor for the cost of such repairs.  Such 
backcharges shall be accomplished under the Changes Clauses of the contract 
through a credit modification(s).

      (b) Since the warranty period will extend beyond the construction 
completion date, this contract shall remain open until the warranty period 
expires.

   (2) This warranty shall continue for a period of 1 year from the date of 
final acceptance of the work.  If the Government takes possession of any 
part of the work before final acceptance, this warranty shall continue for 
a period of 1 year from the date the Government takes possession. 
 
             (a)  As a part of the one year warranty inspection, the 
Contracting Officer will conduct an infrared roof survey on any project 
involving a membrane roofing system.  This survey will be conducted in 
accordance with ASTM C1153-90, "Standard Practice for Location of Wet 
Insulation in Roofing Systems Using Infrared Imaging".  In accordance with 
paragraph 1.20.a.(3) and 1.20.a.(4) below, the Contractor shall be required 
to replace all damaged materials and to locate and repair sources of 
moisture penetration.

   (3) The Contractor shall remedy at the Contractor's expense any failure 
to conform, or any defect.  In addition, the Contractor shall remedy at the 
Contractor's expense any damage to Government-owned or controlled real or 
personal property, when that damage is the result of-- 
 
            (a)  The Contractor's failure to conform to contract 
requirements; or 
 
            (b)  Any defect of equipment, material, workmanship, or design 
furnished. 

 
   (4) The Contractor shall restore any work damaged in fulfilling the 
terms and conditions of this clause.  The Contractor's warranty with 
respect to work repaired or replaced will run for 1 year from the date of 
repair or replacement. 

 
   (5) The Contracting Officer shall notify the Contractor, in writing, 
(see para. 1.20.b.(3) and 1.20.e) within a reasonable time after the 
discovery of any failure, defect, or damage.  

   (6) If the Contractor fails to remedy any failure, defect, or damage 
within a reasonable time after receipt of notice, (see para. 1.20.e) the 
Government shall have the right to replace, repair, or otherwise remedy the 
failure, defect, or damage at the Contractor's expense. 

 
   (7) With respect to all warranties, express or implied, from 
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subcontractors, manufacturers, or suppliers for work performed and 
materials furnished under this contract, the Contractor shall-- 
 
               (a)  Obtain all warranties that would be given in normal 
commercial practice; 
 
               (b)  Require all warranties to be executed, in writing, for 
the benefit of the Government, if directed by the Contracting Officer; and 

               (c)  Provide names, addresses, and telephone numbers of all 
subcontractors, equipment suppliers, or manufacturers with specific 
designation of their area of responsibilities if they are to be contacted 
directly on warranty corrections; and 
 
               (d)  Enforce all warranties for the benefit of the 
Government, if directed by the Contracting Officer. 

 
   (8)  In the event the Contractor's warranty under paragraph  of this 
clause has expired, the Government may bring suit at its expense to enforce 
a subcontractor's, manufacturer's, or supplier's warranty. 

 
   (9)  Unless a defect is caused by the negligence of the Contractor or 
subcontractor or supplier at any tier, the Contractor shall not be liable 
for the repair of any defects of material or design furnished by the 
Government nor for the repair of any damage that results from any defect in 
Government-furnished material or design. 

 
   (10)  This warranty shall not limit the Government's rights under the 
Inspection and Acceptance clause of this contract with respect to latent 
defects, gross mistakes, or fraud. 

 
   (11)  Defects in design or manufacture of equipment specified by the 
Government on a "brand name and model" basis, shall not be included in this 
warranty.  In this event, the Contractor shall require any subcontractors, 
manufacturers, or suppliers thereof to execute their warranties, in 
writing, directly to the Government. 

 
b.  Performance Bond 

 
    (1) The Contractor's Performance Bond will remain effective throughout 
the construction warranty period and warranty extensions.  

    (2) In the event the Contractor or his designated representative(s) 
fails to commence and diligently pursue any work required under this 
clause, and in a manner pursuant to the requirements thereof, the 
Contracting Officer shall have a right to demand that said work be 
performed under the Performance Bond by making written notice on the 
surety.  If the surety fails or refuses to perform the obligation it 
assumed under the Performance Bond, the Contracting Officer shall have the 
work performed by others, and after completion of the work, may make demand 
for reimbursement of any or all expenses incurred by the Government while 
performing the work, including, but not limited to administrative expenses. 
 In the event sufficient funds are not available to cover the warranty work 
performed by the Governmnet at the Contractor's expense, the Contracting 
Officer shall have the right to recoup expenses from the bonding company.

 
    (3) Following oral or written notification of required warranty repair 
work, the Contractor will respond as dictated by para. 1.20.e. Written 
verification will follow oral instructions.  Failure of the Contractor to 
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respond will be cause for the Contracting Officer to proceed against the 
Contractor as outlined in the paragraph 1.20.b.(2) above.

c. Pre-Warranty Conference 

Prior to contract completion and at a time designated by the Contracting 
Officer, the Contractor shall meet with the Contracting Officer to develop 
a mutual understanding with respect to the requirements of this clause. 
Communication procedures for Contractor notification of 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 shall be 
established/reviewed at this meeting.  In connection with these 
requirements and at the time of the Contractor's quality control completion 
inspection, the Contractor will furnish the name, telephone number and 
address of a licensed and bonded company which is authorized to initiate 
and pursue warranty work action on behalf of the Contractor.  This point of 
contact will be located within the local service area of the warrantied 
construction, will be continuously available, and will be responsive to 
Government inquiry on warranty work action and status.  This requirement 
does not relieve the Contractor of any of his responsibilities in 
connection with other portions of this provision. 

 
  d.  Equipment Warranty Identification Tags 
 
    (1)  The Contractor shall provide warranty identification tags on all 
Contractor and Government furnished equipment which he has installed. 
 
        (a)  The tags shall be similar in format and size to the exhibits 
provided by this specification, they shall be suitable for interior and 
exterior locations, resistant to solvents, abrasion, and to fading caused 
by sunlight, precipitation, etc.  These tags shall have a permanent 
pressure-sensitive adhesive back, and they shall be installed in a position 
that is easily (or most easily) noticeable.  Contractor furnished equipment 
that has differing warranties on its components will have each component 
tagged. 
 
        (b)  Sample tags shall be submitted for Government review and 
approval.  These tags shall be filled out representative of how the 
Contractor will complete all other tags. 
 
        (c)  Tags for Warrantied Equipment:  The tag for this equipment 
shall be similar to the following.  Exact format and size will be as 
approved. 
  
     _________________________________________________________ 
                         EQUIPMENT WARRANTY 
                   CONTRACTOR FURNISHED EQUIPMENT 
 
       MFG                          MODEL NO. 
 
       SERIAL NO. 
 
       CONTRACT NO. 
 
       CONTRACTOR NAME 
 
       CONTRACTOR WARRANTY EXPIRES 
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       MFG WARRANTY(IES) EXPIRE 
     _________________________________________________________ 
 
 
     _________________________________________________________ 
                         EQUIPMENT WARRANTY 
                   GOVERNMENT FURNISHED EQUIPMENT 
 
       MFG                          MODEL NO. 
 
       SERIAL NO. 
 
       CONTRACT NO. 
 
       DATE EQUIP PLACED IN SERVICE 
 
       MFG WARRANTY(IES) EXPIRE 
     _________________________________________________________ 
 
        (d)  If the manufacturer's name (MFG), model number and serial 
number are on the manufacturer's equipment data plate and this data plate 
is easily found and fully legible, this information need not be duplicated 
on the equipment warranty tag.  The Contractor warranty expires (warranty 
expiration date) and the final manufacturer's warranty expiration date will 
be determined as specified by para. 1.20.a. 

   (2)  Execution.  The Contractor will complete the required information 
on each tag and install these tags on the equipment by the time of and as a 
condition of final acceptance of the equipment. 

   (3)  Payment.  The work outlined above is a subsidiary portion of the 
contract work, and has a value to the Government approximating 5% of the 
value of the Contractor furnished equipment.  The Contractor will assign a 
value of that amount in the breakdown for progress payments mentioned in 
the Contract Clause:  PAYMENTS UNDER FIXED-PRICE CONSTRUCTION CONTRACTS. 

  
   (4)  Equipment Warranty Tag Replacement.  As stated in para. 1.20.d, the 
Contractor's warranty with respect to work repaired or replaced shall run 
for one year from the date of repair or replacement. Such activity shall 
include an updated warranty identification tag on the repaired or replaced 
equipment.  The tag shall be furnished and installed by the Contractor, and 
shall be identical to the original tag, except that the Contractor's 
warranty expiration date will be one year from the date of acceptance of 
the repair or replacement. 

 
e.  Contractor's Response to Warranty Service Requirements.  Following oral 
or written notification by the Contracting Officer or an authorized 
representative of the installation designated in writing by the Contracting 
Officer, the Contractor shall respond to warranty service requirements in 
accordance with the "Warranty Service Priority List" and the three 
categories of priorities listed below. 

 
First Priority Code 1  Perform on site inspection to evaluate situation, 
determine course of action within 4 hours, initiate work within 8 hours and 
work continuously to completion or relief. 
 
Second Priority Code 2  Perform on site inspection to evaluate situation, 
determine course of action within 8 hours, initiate work within 24hours and 
work continuously to completion or relief. 
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Third Priority Code 3  All other work to be initiated within 3 work days 
and work continuously to completion or relief. 
 
The "Warranty Service Priority List" is as follows: 
 
Code 2    Air Conditioning Systems 
              a.  Recreational support. 
              b.  Air conditioning leak in part of building, if causing 
                  damage. 
              c.  Not cooling unit. 
 
Code 3    Doors 
              a.  Overhead doors not operational. 
              b.  Interior/Exterior personnel doors or hardware not
                  functioning properly.

Code 1    Electrical 
              a.  Power failure (entire area or any building operational 
                  after 1600 hours). 
              b.  Smoke detectors. 
              c.  Security lights.  
 
Code 2    Electrical 
              a.  Power failure (no power to a room or part of building). 
              b.  Receptacle and lights. 
              c.  Fire alarm systems. 

Code 3    Electrical
              a.  Street ligts.
 
Code 1    Gas 
              a.  Leaks and breaks. 
              b.  No gas to family housing unit or cantonment area. 
 
Code 1    Heat 
              a.  Heater in unit not working. 
              b.  Area power failure affecting heat. 
 
Code 1    Intrusion Detection Systems 
                  High security areas. 
 
Code 2    Intrusion Detection Systems 
                  Systems other than those listed under Code 1. 
 
Code 2    Plumbing 
              a.  Flush valves. 
              b.  Fixture drain, supply line commode, or water pipe 
                  leaking. 
              c.  Commode leaking at base. 

Code 3    Plumbing
              a.  Leaking faucets.
 
Code 1    Roof Leaks 
                  Temporary repairs will be made where major damage to 
                  property is occurring. 
  
Code 2    Roof Leaks 
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              Where major damage to property is not occurring, check 
              for location of leak during rain and complete repairs 
              on a Code 2 basis. 
 
Code 2    Water (Exterior) 
                  No water to facility. 
 
Code 2    Water, Hot 
                  No hot water in portion of building. 
 
Code 1    Sprinkler System 
                  All sprinkler systems, valves, manholes, deluge 
                  systems, and air systems to sprinklers. 

 
(1)  Should parts be required to complete the work and the parts are not 
immediately available, the Contractor shall have a maximum of 12 hours 
after arrival at the job site to provide the Contracting Officer or an 
authorized representative of the installation designated in writing by the 
Contracting Officer, with firm written proposals for emergency alternatives 
and temporary repairs for Government participation with the Contractor to 
provide emergency relief until the required parts are available on site for 
the Contractor to perform permanent warranty repair.  The Contractors 
proposals shall include a firm date and time that the required parts shall 
be available on site to complete the permanent warranty repair.  The 
Contracting Officer or an authorized representative of the installation 
designated in writing by the Contracting Officer, will evaluate the 
proposed alternatives and negotiate the alternative considered to be in the 
best interest of the Government to reduce the impact of the emergency 
condition.  Alternatives considered by the Contracting Officer or an 
authorized representative of the installation designated in writing by the 
Contracting Officer will include the alternative for the Contractor to "Do 
Nothing" while waiting until the required parts are available to perform 
permanent warranty repair. Negotiating a proposal which will require 
Government participation and the expenditure of Government funds shall 
constitute a separate procurement action by the using service. 

 
1.21   NOT USED

1.22   NOT USED

1.23   NOT USED 

1.24   NOT USED 

1.25   AGGREGATE SOURCES 
 17 August 1998

General.  Aggregates can be produced from the sources listed below.  Course 
material sources for base course, bituminous paving, cast-in-place 
structural concrete, concrete pavements, and pre-cast architectural 
concrete.

Hopkinsville Stone, Hopkinsville, KY, Ledges 11 to 17, about 85 feeet.
KY Stone Company, Canton, KY, Ledges 2 and 3, about 33 feet.
Vulcan Materials, Gilbertsville, KY, Ledges 4 and 26, about 393 feet.
Martin-Marietta Aggregates, Smithland, KY, Ledges 16 to 19, about 51 
feet.
Vulcan Materials Clarksville, TN, Ledges 16 & 17, about 30 feet.

 Winn Materials, Clarksville, TN, Ledge 3, about 20 feet.
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Natural fine aggregate sources for concrete, asphalt, stone-base, subbase 
and DGA are listed below.

Delta Materials, Henderson, KY.
Ingram Materials, Paducah, KY.
Mayfield Aggregates, Mayfield, KY.
Delta Materials, Cairo, Illinois Manufactured fine aggregates for 
concrete:
Hopkinsville Stone Company, Hopkinsville, KY.

Aggregates may be furnished from any of the above listed sources or at the 
option of the Contractor may be furnished from any other source designated 
by the Contractor and approved by the Contracting Officer, subject to the 
conditions hereinafter stated. 

 
Source. After the award of the contract, the Contractor shall designate in 
writing only one source or one combination of sources from which he 
proposes to furnish aggregates.  If the Contractor proposes to furnish 
aggregates from a source or from sources not listed above, he may designate 
only a single source or single combination of sources for aggregates.  
Samples for acceptance testing shall be provided as required by the 
technical portions of these specifications.  If a source for coarse or fine 
aggregate so designated by the Contractor is not approved for use by the 
Contracting Officer, the Contractor may not submit for approval other 
sources, but shall furnish the coarse or fine aggregate, as the case may 
be, from a source listed above at no additional cost to the Government. 

 
Listing of a concrete aggregate source is not to be construed as approval 
of all material from that source.  The right is reserved to reject 
materials from certain localized areas, zones, strata, or channels, when 
such materials are unsuitable for concrete aggregate as determined by the 
Contracting Officer.  Materials produced from an approved source shall meet 
all requirements of the technical portions of these specifications. 

1.26   PROJECT SIGN
1 August 1996

Version 2 General.  The Contractor shall furnish and erect at the location 
directed one project sign. 
 
Exact placement location will be designated by the Contracting Officer.  
The panel sizes and graphic formats have been standardized for visual 
consistency throughout all Corps operations. 
 
Panels are fabricated using HDO plywood with dimensional lumber uprights 
and bracing. 
 
All legends are to be painted in the sizes and styles as specified by the 
graphic formats shown at the end of this section.  The signs (including 
back and edges), posts and braces shall be given two coats of Benjamin 
Moore No. 120-60 poly-silicone enamel or approved equal before lettering.  
The 4' x 4' right section of the project sign shall be white with black 
lettering.  The 2' x 4' left section shall be Communication Red (CR) with 
white lettering.  Paint colors shall be as follow: 
 
     Black -  Federal Standard 595a   Color Number 27038 
     White -  Federal Standard 595a   Color Number 27875 
     Red   -  PANTONE 032 
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An example of the sign including mounting and fabrication details are also 
provided at the end of this section. 
 
     Name of the project shall be as follows: 

         Special Operations Forces
         Flight Simulator Addition
         Fort Campbell, Kentucky
                                           
     Name of the designer shall be as follows: 

         The Mason & Hanger Group Inc.
         300 West Vine Street
         Suite 1300
         Lexington, Kentucky 40507      
  
     Name of local sponsor shall be as follows:  

         160th Soar
         Fort Campbell, Kentucky 

Erection and Maintenance. 

     a.  The signs shall be erected at the designated location(s).  Signs 
shall be plumb and backfill of post holes shall be well tamped to properly 
support the signs in position throughout the life of the contract.  The 
signs shall be maintained in good condition until completion of the 
contract, shall remain the property of the Contractor, and shall be removed 
from the site upon completion of work under the contract. 

     b.  The Corps of Engineers logo and the local sponsor's logo will be 
provided by the Contracting Officer.  

Payment.  No separate payment will be made for furnishing and erecting the 
project signs as specified and costs thereof shall be considered a 
subsidiary obligation of the Contractor.

1.27   TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER.  ER 415-1-15 
(31 OCT 89) 
2 January 1991   

This provision specifies the procedure for the determination of time 
extensions for unusually severe weather in accordance with the contract 
clause entitled "Default:  Fixed Price Construction".  In order for the 
Contracting Officer to award a time extension under this clause, the 
following conditions must be satisfied: 

The weather experienced at the project site during the contract period must 
be found to be unusually severe, that is, more severe than the adverse 
weather anticipated for the project location during any given month. 
 
The unusually severe weather must actually cause a delay to the completion 
of the project.  The delay must be beyond the control and without the fault 
or negligence of the Contractor. 
 
The following schedule of monthly anticipated adverse weather delays is 
based on National Oceanic and Atmospheric Administration (NOAA) or similar 
data for the project location and will constitute the base line for monthly 
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weather time evaluations.  The Contractor's progress schedule must reflect 
these anticipated adverse weather delays in all weather dependent 
activities. 
 
                MONTHLY ANTICIPATED ADVERSE WEATHER DELAY 
                  WORK DAYS BASED ON (5) DAY WORK WEEK 
 
  JAN   FEB   MAR   APR   MAY   JUN   JUL   AUG   SEP   OCT   NOV   DEC 
 
   9     6     6     6     5     4     5     4     4     4     4     6    
 
Upon acknowledgment of the Notice to Proceed (NTP) and continuing 
throughout the contract, the Contractor will record on the daily CQC 
report, the occurrence of adverse weather and resultant impact to normally 
scheduled work.  Actual adverse weather delay days must prevent work on 
critical activities for 50 percent or more of the Contractor's scheduled 
work day.  The number of actual adverse weather delay days shall include 
days impacted by actual adverse weather (even if adverse weather occurred 
in previous month), be calculated chronologically from the first to the 
last day of each month, and be recorded as full days.  If the number of 
actual adverse weather delay days exceeds the number of days anticipated 
listed above, the Contracting Officer will convert any qualifying delays to 
calendar days, giving full consideration for equivalent fair weather work 
days, and issue a modification in accordance with the contract clause 
entitled "Default (Fixed Price Construction)". 

1.28   WAGE RATES  
1 February 1995

The decision of the Secretary of Labor, covering rates of wages, including 
fringe benefits to be paid laborers and mechanics performing work under 
this contract, is attached hereto.  The payment for all classes of laborers 
and mechanics actually employed to perform work under the contract will be 
specified in the following contract clauses:  DAVIS-BACON ACT, CONTRACT 
WORK HOURS AND SAFETY STANDARDS ACT, and THE COPELAND ACT.

      Wage decisions included are:  KY 20030005

1.29   NOT USED 

1.30   INTERFERENCE WITH TRAFFIC AND PUBLIC AND PRIVATE PROPERTY. 
15 June 1990  

     a.  The Contractor at all times shall dispose his plant and conduct 
the work in such manner as to cause as little interference as possible with 
private and public travel.  Damage (other than that resulting from normal 
wear and tear) to roads, shall be repaired to as good a condition as they 
were prior to the beginning of work and to the satisfaction of the 
Contracting Officer. 
 
     b.  The Contractor shall provide and maintain as may be required by 
the State of KY, Department of Transportation, proper barricades, fences, 
danger signals and lights, provide a sufficient number of watchmen, and 
take such other precautions as may be necessary to protect life, property 
and structures, and shall be liable for and hold the Government free and 
harmless from all damages occasioned in any way by his act or neglect, or 
that of his agents, employees, or workmen. 
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1.31   NOT USED

1.32   NOT USED

1.33   COMPLIANCE WITH POST/BASE REGULATIONS.  
1 August 1996

     a.  The site of the work is on a military reservation and all rules 
and regulations issued by the Commanding Officer covering general safety, 
security, sanitary requirements, pollution control and traffic regulations, 
shall be observed by the Contractor.  Information regarding these 
requirements may be obtained by contacting the Contracting Officer, who 
will provide such information or assist in obtaining same from appropriate 
authorities. 

 
     b.  Contractor personnel shall park only in areas authorized by the 
Contracting Officer.  

 
     c.  The Contractor shall provide a Seven Day Notice of Soil Treatment 
to the Contracting Officer, in writing, before required soil treatment 
agents are applied, to assure that DOD Certified Pest Control Personnel are 
present during soil treatment applications.  All soil treatment 
applications must be in the presence of DOD Certified Pest Control 
personnel. 

 
1.34   EQUIPMENT AND OWNERSHIP AND OPERATING EXPENSE SCHEDULE (MAR 1995)
EFAR 52.231-5000.       
20 March 1997 

     a.  This does not apply to terminations.  See 52.249-5000, Basis for 
Settlement of Proposals and FAR Part 49.
 
     b.  Allowable cost for construction and marine plant and equipment in 
sound workable condition owned or controlled and furnished by a contractor 
or subcontractor at any tier shall be based on actual cost data for each 
piece of equipment or groups of similar serial and series for which the 
Government can determine both ownership and operating costs from the 
contractor's accounting records.  When both ownership and operating costs 
cannot be determined for any piece of equipment or groups of similar serial 
or series equipment from the contractor's accounting records, costs for 
that equipment shall be based upon the applicable provisions of EP 
1110-1-8, Construction Equipment Ownership and Operating Expense Schedule, 
Region II.  Working conditions shall be considered to be average for 
determining equipment rates using the schedule unless specified otherwise 
by the Contracting Officer.  For equipment not included in the schedule, 
rates for comparable pieces of equipment may be used or a rate may be 
developed using the formula provided in the schedule.  For forward pricing, 
the schedule in effect at the time of negotiations shall apply.  For 
retroactive pricing, the schedule in effect at the time of negotiations 
shall apply.  
 
     c.  Equipment rental costs are allowable, subject to the provisions of 
FAR 31.105(d)(ii) and FAR 31.205-36.  Rates for equipment rented from an 
organization under common control, lease-purchase arrangements, and 
sale-leaseback arrangements, will be determined using the schedule, except 
that actual rates will be used for equipment leased from an organization 
under common control that has an established practice of leasing the same 
or similar equipment to unaffiliated lessees.   
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     d.  When actual equipment costs are proposed and the total amount of 
the pricing action exceeds the small purchase threshold, the Contracting 
Officer shall request the Contractor to submit either certified cost or 
pricing data, or partial/limited data, as appropriate.  The data shall be 
submitted on Standard Form 1411, Contract Pricing Cover Sheet.

     e.  Whenever a modification or equitable adjustment of contract price 
is required, the contractor's cost proposals for equipment ownership and 
operating expenses shall be determined in accordance with the requirements 
of SPECIAL CONTRACT REQUIREMENT: EQUIPMENT OWNERSHIP AND OPERATING EXPENSE 
SCHEDULE.  A copy of EP 1110-1-8, "Construction Equipment Ownership and 
Operating Expense Schedule" is available for review at the office of the 
District Engineer, Room 821, 600 Dr. Martin Luther King, Jr. Place, 
Louisville, Kentucky, or a copy may be ordered from the Government Printing 
Office at a cost of $11.00 by calling telephone no. (301) 953-7974. 
 
          Address to Order:  U.S. Government Printing Office 
                             Document Warehouse 
                             8160 Cherry Lane 
                             Laurel, MD  20707 
 
 
     Vol No.        Stock No. 
 
       1         008-022-00254-5 
       2         008-022-00255-3 
       3         008-022-00256-1 
       4         008-022-00257-0 
       5         008-022-00258-8 
       6         008-022-00259-6 
       7         008-022-00260-0 
       8         008-022-00261-8 
       9         008-022-00262-6 
      10         008-022-00263-4 
      11         008-022-00264-2 
      12         008-022-00265-1 

1.35   LABOR, EQUIPMENT, AND MATERIAL REPORTS 
15 June 1990  

Daily Equipment Report.  The Contractor shall submit a daily report of all 
Contractor-owned or rented equipment at the jobsite.  A similar report is 
required for all subcontractor equipment.  The subcontractor's report may 
be separate or included with the Contractor's report provided the equipment 
is adequately identified as to ownership. The required equipment report 
shall include each item of equipment (hand-operated small tools or 
equipment excluded) on the job and shall specifically identify each item as 
to whether it is Contractor-owned or rented, shifts, hours of usage, down 
time for repairs, and standby time. Identification of the equipment shall 
include make, model and plant number of all items.  Separate identification 
by a key sheet providing these data may be utilized with the daily report 
indicating the type of equipment and the equipment plant numbers.  The 
format of the Daily Equipment Report will be as approved by the Government 
in the field.    

Labor, Equipment & Material Reports for Extra Work/Cost.  A Report shall 
also be submitted by the Contractor listing any labor, equipment and 
materials expended on and/or impacted by any change order directed by the 
Government and for which total price/time agreement has not been reached.  
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These requirements also apply to subcontractors at any tier.  The same 
Report is required at any time the Contractor claims or intends to claim 
for extra costs whether or not there is Government recognition 
(constructive changes).  This requirement is in addition to any Contractor 
"Notice" or "Reservation of Rights".  Submittal of such a report will not 
be construed as satisfying the "Notice" required under the "Changes" clause 
or any other clause.  But, absence of such Reports submitted to the 
Government contemporaneously with the alleged extra work/cost will be 
considered as evidence that no such extra work/cost occurred that are 
chargeable to the Government. 
 
The Report shall be detailed to the degree required by the Government in 
the field and shall contain the following as a minimum:  

     a.  The cause of the extra labor, equipment or materials costs. 
 
     b.  For extra labor - Indicate crew, craft, hours, location and cost.  
Describe nature or type of extra costs, i.e, extra work, overtime, 
acceleration, interference, reassignment, mobilizations and 
demobilizations, supervision, overhead, type of inefficiency, etc. 
 
     c.  For extra equipment - Indicate type and description, hours, 
location, cost; whether working, idle, standby, under repair, extra work 
involved, etc. 
 
     d.  For extra materials - Indicate type and description, where used, 
whether consumed, installed or multi-use, quantity, cost, extra work 
involved, etc. 
 
     e.  Affected activities - Relate to Contract Schedule (Network 
Analysis); demonstrate whether delay or suspension is involved. 
 
     f.  Segregate all entries by prime and each subcontractor. 
 
     g.  Summarize costs daily and by cumulative subtotal or with frequency 
required by the Government. 
 
This report will not be considered as evidence that any of the alleged 
extra costs actually occurred.  The report will be used to check against 
over obligation of funds for change orders directed prior to price/time 
agreement and to track alleged extra costs the Contractor considers 
otherwise chargeable against the Government.  The Government may respond at 
any interval to either challenge, amend or confirm the report.  Absence of 
a Government response is not to be considered acquiescence or denial.  The 
Government may order work stoppage if deemed necessary to avoid 
overobligation of funds.  The frequency of the report shall be daily or as 
otherwise approved by the Government representative in writing. 

1.36   NOT USED 

1.37   NOT USED

1.38   NOT USED

1.39   PROGRESS PHOTOGRAPHS  
18 Nov 1999)

Version 1The Contractor shall, during the progress of the work, furnish the 
Contracting Officer photographs, slides, digital photos (furnished on 
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CD-ROM) and negatives depicting construction progress.  The photographic 
work furnished shall be commercial quality as determined by the Contracting 
Officer.  The photography shall be performed between the first and fifth of 
each month and the photographs, slides and negatives delivered to the 
Contracting Officer not later than the 15th of each month taken.  A maximum 
of six views from different positions shall be taken as directed to show, 
inasmuch as possible, work accomplished during the previous month.  At 
least, one set of photographs, slides and negatives will be made at 
completion of the contract, after final inspection by the Contracting 
Officer. The photographs shall be 8"x10" color prints and the slides 35 mm 
color.  Each photograph and slide shall be identified on the face of the 
picture or the border of the slide giving date made, contract title and 
number, location of work, as well as a brief description of work depicted.  
Each negative will be identified with the same information on a sheet of 
paper by cross-referencing to the number on the negative.  Two copies of 
photographs and slides, along with the original negatives of each view 
taken, shall be furnished to the Contracting Officer by the time stipulated 
above.  No separate payment will be made for these services and all costs 
in connection thereto shall be considered a subsidiary obligation of the 
Contractor. 

1.40   NOT USED 

1.41   INSURANCE--WORK ON A GOVERNMENT INSTALLATION (SEP 1989) FAR 52.228-5. 
17 July 1992  

The Contractor shall, at its own expense, provide and maintain during the 
entire performance of this contract at least the kinds and minimum amounts 
of insurance required in the Schedule or elsewhere in the contract. 
 
     (1)  Coverage complying with State laws governing insurance 
requirements, such as those requirements pertaining to Workman's 
Compensation and Occupational Disease Insurance.  Employer's Liability 
Insurance shall be furnished in limits of not less than $100,000.00 except 
in states with exclusive or monopolistic funds. 
 
     (2)  Comprehensive General Liability Insurance for bodily injury 
coverage shall be furnished in limits of not less than $500,000 per 
occurrence. 
 
     (3)  Comprehensive Automobile Liability Insurance for both bodily 
injury and property damage, shall be furnished in limits of not less than 
$200,000.00 per person, $500,000.00 per accident for bodily injury, and 
$20,000.00 per accident for property damage.  When the Financial 
Responsibility or Compulsory Insurance Law of the State, requires higher 
limits, the policy shall provide for coverage of at least those higher 
limits. 
 
Before commencing work under this contract, the Contractor shall submit to 
the Contracting Officer in writing that the required insurance 
certification has been obtained.  The policies evidencing required 
insurance shall contain an endorsement to the effect that any cancellation 
or any material change adversely affecting the Government's interest shall 
not be effective (1) for such period as the laws of the State in which this 
contract is to be performed prescribe, or (2) until 30 days after the 
insurer or the Contractor gives written notice to the Contracting Officer, 
whichever period is longer. 
 
The Contractor shall insert the substance of this clause, including this 
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paragraph, in subcontracts under this contract that require work on a 
Government installation and shall require subcontractors to provide and 
maintain the insurance required in the Schedule or elsewhere in the 
contract.  The Contractor shall maintain a copy of all subcontractors' 
proofs of required insurance, and shall make copies available to the 
Contracting Officer upon request. 

1.42   IMPLEMENTATION OF GOVERNMENT RESIDENT MANAGEMENT SYSTEM
March 2002

RMS shall be maintained in accordance with Section 01312A QUALITY CONTROL 
SYSTEM (QCS).

1.43   SCAFFOLDING
July 2003

The following requirements supplement EM 385-1-1.  In the event of a 
conflict between these requirements and EM 385-1-1, the more strict 
requirement shall take precedence.

All scaffold systems shall be erected, inspected and disassembled under the 
direction of a competent person.  The competent person must be present and 
on site during these operations.  The qualifications and training of the 
competent person and the crew performing the work shall be submitted to the 
Contracting Officer and accepted prior to commencement of the work.  All 
scaffold systems must be inspected daily and certified as usable prior to 
use each days use by the competent person.  Scaffolds shall also be 
inspected and certified by the competent person upon completion of any 
changes to the scaffolding system i.e. adding or removing a level or etc.   
The competent person must be present and on site during these changes to 
the scaffold system.  The contractor shall develop a system that notifies 
all parties of the certification status.  The use a red/green tag system 
denoting the serviceability is an acceptable certification system.

A scaffold erection plan shall be submitted for all scaffold systems 
regardless of type scaffold to be used.  This plan shall include erection 
and dismantling operations and all manufacture's details of the system and 
shall demonstrate compliance with EM 385-1-1.  The plan shall be accepted 
by the Contracting Officer prior to the erection of the scaffold.   This 
plan shall be reviewed at the preparatory and initial meetings with all 
parties involved in the scaffolding operation and use thereof.  In the 
event others crafts will be using the scaffolding system, they shall also 
be briefed on the proper use of the system.

Every level of conventional and masonry type scaffolding systems shall be 
fully planked and include handrails and toe boards.  The contractor is 
advised that he must analyze the added weight of this requirement on the 
capacity of the scaffold system and adjust his operations accordingly.  All 
personnel erecting and dismantling scaffolds must be protected by a 
personal fall protection system.

Access to any type scaffold system above 6 (six) feet shall be by stair 
tower.

1.44   NOT USED

1.45   AVAILABILITY OF SAFETY AND HEALTH REQUIREMENTS MANUAL (EM 385-1-1).
17 May 2000
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As covered by CONTRACT CLAUSE "ACCIDENT PREVENTION", compliance with EM 
385-1-1 is a requirement for this contract. Copies may be purchased for 
$31.00 each at the following address:

   United States Government Bookstore
   Room 118, Federal Building
   1000 Liberty Avenue
   Pittsburgh, PA 15222-4003
   Telephone: (412) 395-5021 FAX: (412) 395-4547

Or downloaded from the following website:

   http://www.usace.army.mil/inet/usace-docs/eng-manuals/em385-1-1/toc.htm
      
1.46   FIRE PROTECTION DURING CONSTRUCTION (MIL-HDBK-1008c Para. 1.6) 
15 April 1991 

The Contractor is alerted to the requirements of Contract Clause "CLEANING 
UP" and more specifically to the requirements for fire protection during 
construction spelled out in EM 385-1-1 and NFPA No. 241 Building 
Construction and Demolition Operations.  This item must be covered in the 
submittal required under Contract Clause "ACCIDENT PREVENTION".

1.47   HAUL ROADS 
 2 Jan 1996 

Whenever practical, one-way haul roads shall be used on this contract.  
Haul roads built and maintained for this work shall comply with the 
following: 
 
   a.  One-way haul roads for off-the road equipment; e.g., belly dumps, 
scrapers, and off-the-road trucks shall have a minimum usable width of 25 
ft.  One-way haul roads for over-the-road haulage equipment only (e.g., 
dump trucks, etc.) may be reduced to a usable width of 15 ft.  When the 
Contracting Officer determines that it is impractical to obtain the 
required width for one-way haul roads (e.g., a road on top of a levee), a 
usable width of not less than 10 ft. may be approved by the Contracting 
Officer, provided a positive means of traffic control is implemented.  Such 
positive means shall be signs, signals, and/or signalman and an effective 
means of speed control. 

   b.  Two-way haul roads for off-the-road haulage equipment shall have a 
usable width of 60 ft.  Two-way haul roads for over-the-road haulage 
equipment only may be reduced to a usable width of 30 ft. 

   c.  Haul roads shall be graded and otherwise maintained to keep the 
surface free from potholes, ruts, and similar conditions that could result 
in unsafe operation. 
 
   d.  Grades and curves shall allow a minimum sight distance of 200 ft. 
for one-way roads and 300 ft. for two-way roads.  Sight distance is defined 
as the centerline distance an equipment operator (4.5 ft. above the road 
surface) can see an object 4.5 ft. above the road surface. When conditions 
make it impractical to obtain the required sight distance (e.g., ramps over 
levees), a positive means of traffic control shall be implemented. 
 
   e.  Dust abatement shall permit observation of objects on the roadway at 
a minimum distance of 300 ft. 
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   f.  Haul roads shall have the edges of the usable portion marked with 
posts at intervals of 50 ft. on curves and 200 ft. maximum elsewhere. Such 
markers shall extend 6 ft. above the road surface and, for nighttime 
haulage, be provided with reflectors in both directions. 

1.48   NOT USED

1.49   NOT USED

1.50   CONSTRUCTION HAZARD COMMUNICATION
1 November 1991  

The Contractor is required to comply with the requirements of the OSHA 
Hazard Communication Standard (29 CFR 1926.59).  This standard is designed 
to inform workers of safe and appropriate methods of working with hazardous 
substances in the workplace.  The standard has five requirements, and every 
hazardous or potentially hazardous substance used or stored in the work 
area is subject to all five.  They are: 
 
     (1)  Hazard Evaluation.  Any company which produces or imports a 
chemical or compound must conduct a hazard evaluation of the substance to 
determine its potential health or physical hazard.  The hazard evaluation 
consists of an investigation of all the available scientific evidence about 
the substance.  The Contractor is required to assure that all producers 
(manufacturer/distributors) have performed these evaluations and transmit 
the required information with any hazardous materials being used or stored 
on the project site.  From the hazard evaluation, a substance may be 
classified as a health hazard, or a physical hazard. These classifications 
are then further broken down according to type: 
 
          Health Hazards           Physical Hazards 
 
          Carcinogens              Combustible liquids 
          Irritants                Compressed gases 
          Sensitizers              Explosives 
          Corrosives               Flammables 
          Toxic substances         Organic peroxides 
          Highly toxic             Unstable substances 
           substances              Water-reactive 
          Substances harmful       substances 
           to specific organs or 
           parts of the body 
 
     (2)  Warning Labels.  If a chemical is hazardous or potentially 
hazardous, the producer or importer must affix a warning label to every 
container of that chemical before it leaves his facility.  The Contractor 
must assure these labels are attached and legible.  The label must identify 
the chemical, state the hazard, and give the name and address of the 
producer or importer.  If the hazardous substance is transferred to another 
container, that container must then be labeled, tagged, or marked with the 
name of the chemical and the appropriate hazard warning. Warning labels 
should be replaced immediately if they are defaced or removed. 
 
     (3)  Material Safety Data Sheets.  The producer or importer must also 
supply a material safety data sheet (MSDS).  The Contractor must keep these 
available in the work area where the substance is used, so that the people 
using the substance can easily review important safety and health 
information, such as: 
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     The hazard possible from misuse of the substance 
     Precautions necessary for use, handling, and storage 
     Emergency procedures for leaks, spills, fire and first aid 
     Useful facts about the substance's physical or chemical properties 
 
     (4)  Work Area Specific Training.  Because of hazardous substance 
may react differently depending on how it is used or the environment of 
the work area, the Contractor must conduct work area specific training; 
special training which takes the Contractor's operations, environment, 
and work policies into consideration.  Work area training presents: 
 
     The hazardous substances which are present in the work place and the 
hazards they pose 
 
     Ways to protect against those hazards, such as protective equipment, 
emergency procedures, and safe handling 
 
     Where the MSDS's are kept, and an explanation of the labeling system  
     Where the Contractor's written Hazard Communication Program is located 
 
     (5)  The Written Hazard Communication Program.  In accordance with 
OSHA requirements, the Contractor must prepare a written Hazard 
Communication Program.  This document will be included in the Contractor's 
Accident Prevention Plan.  This document states how the Contractor plans to 
ensure that hazardous materials are appropriately labeled, how and where 
MSDS's will be maintained, and how employees will be provided with specific 
information and training.

 
1.51   NOT USED

1.52   MECHANICAL AND ELECTRICAL ROOM LAYOUT (ORL).  
24 February 1992

Detailed mechanical and electrical room layout drawings shall be submitted 
for approval in accordance with SD-04 Section 01330.  Layout drawings shall 
show location and maintenance clearances for all mechanical room equipment, 
and all utility runs/chases for mechanical, electrical, telephone and other 
similar systems.  Drawings shall be submitted at the same time as the 
submittals for the equipment to be located within the mechanical room. 

1.53   RIGHTS IN TECHNICAL DATA--NONCOMMERCIAL ITEMS (NOV 1995) 
252.227-7013 (JUN 1995). 
20 March 1997  

     (a)  Definitions. As used in this clause:
      
         (1)  "Computer data base" means a collection of data recorded in a 
form capable of being processed by a computer.  The term does not include 
computer software.  

         (2)  "Computer program" means a set of instructions, rules, or 
routines recorded in a form that is capable of causing a computer to 
perform a specific operation or series of operations.

         (3)  "Computer software" means computer programs, source code, 
source code listings, object code listings, design details, algorithms, 
processes, flow charts, formulae and related material that would enable the 
software to be reproduced, recreated, or recompiled.  Computer software 
does not include computer data bases or computer software documentation.
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         (4)  "Computer software documentation" means owner's manuals, 
user's manuals, installation instructions, operating instructions, and 
other similar items, regardless of storage medium, that explain the 
capabilities of the computer software or provide instructions for using the 
software.

         (5)  "Detailed manufacturing or process data" means technical data 
that describe the steps, sequences, and conditions of manufacturing, 
processing or assembly used by the manufacturer to produce an item or 
component or to perform a process.

         (6)  "Developed" means that an item, component, or process exists 
and is workable.  Thus, the item or component must have been constructed or 
the process practiced.  Workability is generally established when the item, 
component, or process has been analyzed or tested sufficiently to 
demonstrate to reasonable people skilled in the applicable art that there 
is a high probability that it will operate as intended.  Whether, how much, 
and what type of analysis or testing is required to establish workability 
depends on the nature of the item, component, or process, and the state of 
the art.  To be considered "developed," the item, component, or process 
need not be at the stage where it could be offered for sale or sold on the 
commercial market, nor must the item, component, or process be actually 
reduced to practice within the meaning of Title 35 of the United States 
Code. 

         (7)  "Developed exclusively at private expense" means development 
was accomplished entirely with costs charged to indirect cost pools, costs 
not allocated to a government contract, or any combination thereof.

            (i)  Private expense determinations should be made at the 
lowest practicable level.

            (ii)  Under fixed-priced contracts, when total costs are 
greater than the firm-fixed-price or ceiling price of the contract, the 
additional development costs necessary to complete development shall not be 
considered when determining whether development was at government, private, 
or mixed expense.

         (8)  "Developed exclusively with government funds" means 
development was not accomplished exclusively or partially at private 
expense.

         (9)  "Developed with mixed funding" means development was 
accomplished partially with costs charged to indirect cost pools and/or 
costs not allocated to a government contract, and partially with costs 
charged directly to a government contract.

         (10)  "Form, fit, and function data" means technical data that 
describes the required overall physical, functional, and performance 
characteristics (along with the qualification requirements, if applicable) 
of an item, component, or process to the extent necessary to permit 
identification of physically and functionally interchangeable items.

         (11)  "Government purpose" means any activity in which the United 
States Government is a party, including cooperative agreements with 
international or multi-national defense organizations, or sales or 
transfers by the United States Government to foreign governments or 
international organizations.  Government purposes include competitive 
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procurement, but do not include the rights to use, modify, reproduce, 
release, perform, display, or disclose technical data for commercial 
purposes or authorize others to do so.

         (12)  "Government purpose rights" means the right to--

            (i)  Use, modify, reproduce, release, perform, display, or 
disclose technical data within the Government without restrictions; and    

            (ii)  Release or disclose technical data outside the Government 
and authorize persons to whom release or disclosure has been made to use, 
modify, reproduce, release, perform, display, or disclose that data for 
United States government purposes.

         (13)  "Limited rights" means the rights to use, modify, reproduce, 
release, perform, display, or disclose technical data, in whole or in part, 
within the Government.  The Government may not, without the written 
permission of the party asserting limited rights, release or disclose the 
technical data outside the Government, use the technical data for 
manufacture, or authorize the technical data to be used by another part, 
except that the Government may reproduce, release or disclose such data or 
authorize the use or reproduction of the data by persons outside the 
Government if reproduction, release, disclosure, or use is--

            (i)  Necessary for emergency repair and overhaul; or

            (ii)  A release or disclosure of technical data (other than 
detailed manufacturing or process data) to, or use of such data by, a 
foreign government that is in the interest of the Government and is 
required for evaluational or informational purposes;

            (iii)  Subject to a prohibition on the further reproduction, 
release, disclosure, or use of the technical data; and

            (iv)  The contractor or subcontractor asserting the restriction 
is notified of such reproduction, release, disclosure, or use.

         (14)  "Technical data" means recorded information, regardless of 
the form or method of the recording, of a scientific or technical nature 
(including computer software documentation).  The term does not include 
computer software or data incidental to contract administration, such a 
financial and/or management information.

         (15)  "Unlimited rights" means rights to use, modify, reproduce, 
perform, display, release, or disclose technical data in whole or in part, 
in any manner, and for any purpose whatsoever, and to have or authorize 
others to do so.

     (b)  Rights in technical data.

   The Contractor grants or shall obtain for the Government the following 
royalty free, world-wide, nonexclusive, irrevocable license rights in 
technical data other than computer software documentation (see Rights in 
Noncommercial Computer Software and Noncommercial Computer Software 
Documentation clause of this contract for rights in computer software 
documentations):

         (1)  Unlimited rights.
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      The Government shall have unlimited rights in technical data that 
are--

            (i)  Data pertaining to an item, component, or process which 
has been or will be developed exclusively with Government funds;

            (ii)  Studies, analyses, test data, or similar data produced 
for this contract, when the study, analysis, test, or similar work was 
specified as an element of performance;

            (iii)  Created exclusively with Government funds in the 
performance of a contract that does not require the development, 
manufacture, construction, or production of items, components, or processes;

            (iv)  Form, fit, and function data;

            (v)  Necessary for installation, operation, maintenance, or 
training purposes (other than detailed manufacturing or process data);

            (vi)  Corrections or changes to technical data furnished to the 
Contractor by the Government;

            (vii)  Otherwise publicly available or have been released or 
disclosed by the Contractor or subcontractor without restrictions on 
further use, release or disclosure, other than a release or disclosure 
resulting from the sale, transfer, or other assignment of interest in the 
technical data to another party or the sale or transfer of some or all of a 
business entity or its assets to another party;

            (viii)  Data in which the Government has obtained unlimited 
rights under another Government contract or as a result of negotiations; or

            (ix)  Data furnished to the Government, under this or any other 
Government contract or subcontract thereunder, with--

               (A)  Government purpose license rights or limited rights and 
the restrictive condition(s) has/have expired; or

               (B)  Government purpose rights and the Contractor's 
exclusive right to use such data for commercial purposes has expired.

         (2)  Government purpose rights.

            (i)  The Government shall have government purpose rights for a 
five-year period, or such other period as may be negotiated, in technical 
data--

               (A)  That pertain to items, components, or processes 
developed with mixed funding except when the Government is entitled to 
unlimited rights in such data as provided in paragraphs (b)(ii) and (b)(iv) 
through (b)(ix) of this clause; or

               (B)  Created with mixed funding in the performance of a 
contract that does not require the development, manufacture, construction, 
or production of items, components, or processes.

            (ii)  The five-year period, or such other period as may have 
been negotiated, shall commence upon execution of the contract, 
subcontract, letter contract (or similar contractual instrument), contract 
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modification, or option exercise that required development of the items, 
components, or processes or creation of the data described in paragraph 
(b)(2)(i)(B) of this clause.  Upon expiration of the five-year or other 
negotiated period, the Government shall have unlimited rights in the 
technical data.
         
            (iii)  The Government shall not release or disclose technical 
data in which it has government purpose rights unless--

               (A)  Prior to release or disclosure, the intended recipient 
is subject to the non-disclosure agreement at 227.7103-7 of the Defense 
Federal Acquisition Regulation Supplement (DFARS); or

               (B)  The recipient is a Government contractor receiving 
access to the data for performance of a Government contract that contains 
the clause at DFARS 252.227-7025, Limitations on the Use or Disclosure of 
Government-Furnished Information Market with Restrictive Legends.

            (iv)  The Contractor has the exclusive right, including the 
right to license others, to use technical data in which the Government has 
obtained government purpose rights under this contract for any commercial 
purpose during the time period specified in the government purpose rights 
legend prescribed in paragraph (f)(2) of this clause.

         (3)  Limited rights.

            (i)  Except as provided in paragraphs (b)(1)(ii) and (b)(1)(iv) 
through (b)(1)(ix) of this clause, the Government shall have limited rights 
in technical data--

               (A)  Pertaining to items, components, or processes developed 
exclusively at private expense and marked with the limited rights legend 
prescribed in paragraph (f) of this clause; or

               (B)  Created exclusively at private expense in the 
performance of a contract that does not require the development, 
manufacture, construction, or production of items, components, or processes.

            (ii)  The Government shall require a recipient of limited 
rights data for emergency repair or overhaul to destroy the data and all 
copies in its possession promptly following completion f the emergency 
repair/overhaul and to notify the Contractor that the data have been 
destroyed.

            (iii)  The Contractor, its subcontractors, and suppliers are 
not required to provide the Government additional rights to use, modify, 
reproduce, release, perform, display, or disclose technical furnished to 
the Government with limited rights.  However, if the Government desires to 
obtain additional rights in technical data in which it has limited rights, 
the Contractor agrees to promptly enter into negotiations with the 
Contracting Officer to determine whether there are acceptable terms for 
transferring such rights.  All technical data in which the Contractor has 
granted the Government additional rights shall be listed or described in a 
license agreement made part of the contract.  the license shall enumerate 
the additional rights granted the Government in such data.

         (4)  Specifically negotiated license rights.

      The standard license rights granted to the Government under 
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paragraphs (b)(1) through (b)(3) of this clause, including the period 
during which the Government shall have government purpose rights in 
technical data, may be modified by mutual agreement to provide such rights 
as the parties consider appropriate but shall not provide the Government 
lesser rights than are enumerated in paragraph (a)(13) of this clause.  Any 
rights so negotiated shall be identified in a license agreement made part 
of this contract.

         (5) Prior government rights.

      Technical data that will be delivered, furnished, or otherwise 
provided to the Government under this contract, in which the Government has 
previously obtained rights shall be delivered, furnished, or provided with 
the pre-existing rights, unless--

            (i)  The parties have agreed otherwise; or

            (ii)  Any restrictions on the Government's rights to use, 
modify, reproduce, release, perform, display, or disclose the data have 
expired or no longer apply.

         (6)  Release from liability.

      The Contractor agrees to release the Government from liability for 
any release or disclosure of technical data made in accordance with 
paragraph (a)(13) or (b)(2)(iii) of this clause, in accordance with the 
terms of a license negotiated under paragraph (b)(4) of this clause, or by 
others to whom the recipient has released or disclosed the data and to seek 
relief solely from the party who has improperly used, modified, reproduced, 
released, performed, displayed, or disclosed Contractor data marked with 
restrictive legends.

      (c)  Contractor rights in technical data.

      All rights not granted to the Government are retained by the 
Contractor.

      (d)  Third party copyrighted data.

   The Contractor shall not, without the written approval of the 
Contracting Officer, incorporate any copyrighted data in the technical data 
to be delivered under this contract unless the Contractor is the copyright 
owner or has obtained for the Government the license rights necessary to 
perfect a license or licenses in the deliverable data of the appropriate 
scope set forth in paragraph (b) of this clause, and has affixed a 
statement of the license or licenses obtained on behalf of the Government 
and other persons to the data transmittal document.

      (e)  Identification and delivery of data to be furnished with 
restrictions on use, release, or disclosure.

         (1)  This paragraph does not apply to restrictions based solely on 
copyright.

         (2)  Except as provided in paragraph (e)(3) of the clause, 
technical data that the Contractor assets should be furnished to the 
Government with restrictions on use, release, or disclosure are identified 
in an attachment to this contract (see Attachment).  The Contractor shall 
not deliver any data with restrictive markings unless the data are listed 
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on the Attachment.

         (3)  In addition to the assertions made in the Attachment, other 
assertions may be identified after award when based on new information or 
inadvertent omissions unless the inadvertent omissions would have 
materially affected the source selection decision.  Such identification and 
assertion shall be submitted to the Contracting Officer as soon as 
practicable prior to the scheduled date for delivery of the data, in the 
following format, and signed by an official authorized to contractually 
obligate the Contractor:

Identification and Assertion of Restrictions on the Government's Use, 
Release, or Disclosure of Technical Data.

The Contractor asserts for itself, or the persons identified below, that 
the Government's rights to use, release, or disclose the following 
technical data should be restricted--

   Technical Data            Asserted      Name of Person
   to be Furnished     Basis for      Rights      Asserting
   With Restrictions*  Assertion**   Category***      Restrictions****

         (LIST)             (LIST)          (LIST)              (LIST)

*If the assertion is applicable to items, components, or processes 
developed at private expense, identify both the data and each such item, 
component, or process.

**Generally, the development of an item, component,  or process at private 
expense, either exclusively or partially, is the only basis for asserting 
restrictions on the Government's rights to use, release, or disclose 
technical data pertaining to such terms, components, or processes.  
Indicate whether development was exclusively or partially at private 
expense.  If development was not at private expense, enter the specific 
reason for asserting that the Government's right should be restricted.

***Enter asserted rights category (e.g. government purpose license rights 
from a prior contract, rights in SBIR data generated under another 
contract, limited or government purpose rights under this or a prior 
contract, or specifically negotiated licenses).

****Corporation, individual, or other person, as appropriate.

Date            ____________________________

Printed Name and Title   ____________________________
   
            ____________________________

Signature         ____________________________

            ____________________________
      (End of identification and assertion)

         (4)  When requested by the Contracting Officer, the Contractor 
shall provide sufficient information to enable the Contracting Officer to 
evaluate the Contractor's assertions.  The Contracting Officer reserves the 
right to add the Contractor's assertions to the Attachment and validate any 
listed assertion, at a later date, in accordance with the procedures of the 
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Validation of Restrictive Markings on Technical Data clause of this 
contract.

      (f)  Marking requirements.

   The Contractor, and its subcontractor or suppliers, may only assert 
restrictions on the Government's rights to use, modify, reproduce, release, 
perform, display, or disclose technical data to be delivered under this 
contract by marking the deliverable data subject to restriction.  Except as 
provided in paragraph (f)(5) of this clause, only the following legends are 
authorized under this contract:  the government purpose rights legend at 
paragraph (f)(2) of this clause:  the limited rights legend at paragraph 
(f)(3) of this clause: or the special license rights legend at paragraph 
(f)(4) of this clause, and/or a notice of copyright as prescribed under 17 
U.S.C. 401 or 402.

         (1)  General marking instructions.

      The Contractor, or its subcontractors or suppliers, shall 
conspicuously and legibly mark the appropriate legend on all technical data 
that qualify for such markings.  The authorized legends shall be placed on 
the transmittal document or storage container and, for printed material, 
each page of the printed material containing technical data for which 
restrictions are asserted.  When only portions of a page of printed 
material are subject to the asserted restrictions, such portions shall be 
identified by circling, underscoring, with a note, or other appropriate 
identifier.  Technical data transmitted directly from one computer or 
computer terminal to another shall contain a notice of asserted 
restrictions.  Reproductions of technical data or any portions thereof 
subject to asserted restrictions shall also reproduce the asserted 
restrictions.

         (2)  Government purpose rights markings.

      Data delivered or otherwise furnished to the Government with 
government purpose rights shall be marked as follows:

GOVERNMENT PURPOSE RIGHTS

      Contract No. _______________________________________

      Contractor Name ____________________________________

      Contractor Address ________________________________

      ____________________________________________________            

   
      Expiration Date ____________________________________

      The Government's rights to use, modify, reproduce, release, perform, 
display, or disclose these technical data are restricted by paragraph 
(b)(2) of the Rights in Technical Data--Noncommercial Items clause 
contained in the above identified contract.  No restrictions apply after 
the expiration date shown above.  Any reproduction of technical data or 
portions thereof marked with this legend must also reproduce the markings.

(End of legend)
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         (3)  Limited rights markings.

      Data delivered or otherwise furnished to the Government with limited 
rights shall be marked with the following legend:

LIMITED RIGHTS

      Contract No. _______________________________________

      Contractor Name ____________________________________

      Contractor Address __________________________________

      ____________________________________________________

      The Government's rights to use, modify, reproduce, release, perform, 
display, or disclose these technical data are restricted by paragraph 
(b)(3) of the Rights in Technical Data--Noncommercial Items clause 
contained in the above identified contract.  Any reproduction of technical 
data or portions thereof marked with this legend must also reproduce the 
markings.  Any person, other than the Government, who has been provided 
access to such data must promptly notify the above name Contractor.

(End of legend)

         (4)  Special license rights markings.

         (I)  Data in which the Government's rights stem from a 
specifically negotiated license shall be marked with the following legend:

SPECIAL LICENSE RIGHTS   

         The Government's rights to use, modify, reproduce,
release, perform, display, or disclose these data are
restricted by Contract No. _______ )Insert contract
number) ______, License No. ________ (Insert license
         identifier) _______.  Any reproduction of technical             
data or portions thereof marked with this legend must
         also reproduce the markings.

(End of legend)

            (ii)  For purposes of this clause, special licenses do not 
include government purpose license rights acquired under a prior contract 
(see paragraph (b)(5) of this clause)_.
      
      (5)  Pre-existing data markings.

       If the terms of a prior contract or license permitted the Contractor 
to restrict the Government's rights to use, modify, reproduce, release 
perform, display, or disclose technical data deliverable under this 
contract, and those restrictions are still applicable, the Contractor may 
mark such data with the appropriate restrictive legend for which the data 
qualified under the prior contract or license.  The marking procedures in 
paragraph (f)(1) of this clause shall be followed.

      (g)  Contractor procedures and records.

   Throughout performance of this contract, the Contractor and its 
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subcontractors or suppliers that will deliver technical data with other 
than unlimited rights, shall--

         (1)  Have, maintain, and follow written procedures sufficient to 
assure that restrictive markings are used only when authorized by the terms 
of this clause, and 

         (2)  Maintain records sufficient to justify the validity of any 
restrictive markings on technical data delivered under this contract.

      (h) Removal of unjustified and nonconforming markings.

         (1)  Unjustified technical data markings.

      The rights and obligations of the parties regarding the validation of 
restrictive markings or technical data furnished or to be furnished under 
this contract are contained in the Validation of Restrictive Markings on 
Technical Data clause of this contract.  Notwithstanding any provision of 
this contract concerning inspection and acceptance, the Government may 
ignore or, at the Contractor's expense, correct or strike a marking if, in 
accordance with the procedures in the Validation of Restrictive Markings on 
Technical Data clause of this contract, a restrictive marking is determined 
to be unjustified.

         (2)  Nonconforming technical data markings.

      A nonconforming marking is a marking placed on technical data 
delivered or otherwise furnished to the Government under this contract that 
is not in the format authorized by this contract.  Correction of 
nonconforming markings is not subject to the Validation of Restrictive 
Markings on Technical Data clause of this contract.  If the Contracting 
Officer notifies the Contractor of a nonconforming marking and the 
Contractor fails to remove or correct such marking within sixty (60) days, 
the Government may ignore or, at the Contractor's expense, remove or 
correct any nonconforming marking.

      (I)  Relation to patents.

   Nothing contained in this clause shall imply a license to the Government 
under any patent or be construed as affecting the scope of any license or 
other with otherwise granted to the Government under any patent.

      (j)  Limitation on charges for rights in technical data.

         (1)  The Contractor shall not charge to this contract any cost, 
including, but not limited to, license fees, royalties, or similar charges, 
for rights in technical data to be delivered under this contract when--

            (I)  The Government has acquired, by any means, the same or 
greater rights in the data; or

            (ii)  The data are available to the public without restrictions.

         (2)  The limitation in paragraph (j)(1) of this clause--

            (I)  Includes costs charged by a subcontractor or supplier, at 
any tier, or costs incurred by the Contractor to acquire rights in 
subcontractor or supplier technical data, if the subcontractor or supplier 
has been paid for such rights under any other Government contract or under 
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a license conveying the rights to the Government; and

            (ii)  Does not include the reasonable costs of reproducing, 
handling, or mailing the documents or other media in which the technical 
data will be delivered.

      (k)  Applicability to subcontractors or suppliers.

         (1)  The Contractor shall ensure that the rights afforded its 
subcontractors and suppliers under 10 U.S.C. 2320, 10 U.S.C. 2321, and the 
identification, assertion, and delivery processes of paragraph (e) of this 
clause are recognized and protected.

         (2)  Whenever any technical data for noncommercial items is to be 
obtained from a subcontractor or supplier for delivery to the Government 
under this contract, the Contractor shall use this same clause in the 
subcontract or other contractual instrument, and require its subcontractors 
or suppliers to do so, without alteration, except to identify the parties.  
No other clause shall be used to enlarge or diminish the Government's, the 
Contractor's, or a higher-tier subcontractor's or supplier's rights in a 
subcontractor's or supplier's technical data.

         (3)  Technical data required to be delivered by a subcontractor or 
supplier shall normally be delivered to the next higher-tier contractor, 
subcontractor, or supplier.  However, when there is a requirement in the 
prime contract for data which may be submitted with other than unlimited 
rights by a subcontractor or supplier, then said subcontractor or supplier 
may fulfill its requirement by submitting such data directly to the 
Government, rather than through a higher-tier contractor, subcontractor, or 
supplier.

         (4)  The Contractor and higher-tier subcontractors or suppliers 
shall not use their power to award contracts as economic leverage to obtain 
rights in technical data from their subcontractors or suppliers.

         (5)  In no event shall the Contractor use its obligation to 
recognize and protect subcontractor or supplier rights in technical data as 
an excuse for failing to satisfy its contractual obligation to the 
Government.

1.54   LIMITATIONS ON THE USE OR DISCLOSURE OF GOVERNMENT-FURNISHED 
INFORMATION MARKED WITH RESTRICTIVE LEGEND DFARS 252.227-7025 (JUN 1995) 
2 January 1996 

   (a)(1)  For contracts requiring the delivery of technical data, the 
terms, "limited rights" and "Government purpose rights" are defined in the 
Rights in Technical Data--Noncommercial Items clause of this contract.

      (2)  For contracts that do not require the delivery of technical 
data, the terms "government purpose rights" and "restricted rights" are 
defined in the Rights in Noncommercial Computer Software and Noncommercial 
Computer Software Documentation clause of this contract.

      (3)  For Small Business Innovative Research program contracts, the 
terms "limited rights" and "restricted rights" are defined in the Rights in 
Noncommercial Technical Data and Computer Software--Small Business 
Innovative Research (SBIR) Program clause of this contract.

   (b)  Technical data or computer software provided to the Contractor as 
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Government furnished information (GFI) under this contract may be subject 
to restrictions on use, modification, reproduction, release, performance, 
display, or further disclosure.

       (1)  GFI marked with limited or restricted rights legends.

         The Contractor shall use, modify, reproduce, perform, or display 
technical data received from the Government with limited rights legends or 
computer software received with restricted rights legends only in the 
performance of this contract.  The Contractor shall not, without the 
express written permission of the party whose name appears in the legend, 
release or disclose such data or software to any person.

       (2)  GFI marked with government purpose rights legends.

         The Contractor shall use technical data or computer software 
received from the Government with government purpose rights legends for 
government purposes only.  The Contractor shall not, without the express 
written permission of the party whose name appears in the restrictive 
legend, use, modify, reproduce, release, perform, or display such data or 
software for any commercial purpose or disclose such data or software to a 
person other than its subcontractors, suppliers, or prospective 
subcontractors or suppliers, who require the data or software to submit 
offers for, or perform, contracts under this contract.  Prior to disclosing 
the data or software, the Contractor shall require the persons to whom 
disclosure will be made to complete and sign the non-disclosure agreement 
at 227.7103-7 of the Defense Federal Acquisition Regulation Supplement 
(DFARS).

       (3)  GFI marked with specially negotiated license rights legends.

         The Contractor shall use, modify, reproduce, release, perform, or 
display technical data or computer software received from the Government 
with specially negotiated license legends only as permitted in the license. 
 Such data or software may not be release or disclosed to other persons 
unless permitted by the license and, prior to release or disclosure, the 
intended recipient has completed the non-disclosure agreement at DFARS 
227.7103-7.  The Contractor shall modify paragraph (1)(c) of the 
non-disclosure agreement to reflect the recipient's obligations regarding 
use, modification, reproduction, release, performance, display, and 
disclosure of the data of software.
   (c)  Indemnification and creation of third party beneficiary rights.

The Contractor agrees--

      (1)  To indemnify and hold harmless the Government, its agents, and 
employees from every claim or liability, including attorneys fees, court 
costs, and expenses, arising out of, or in any way related to, the misuse 
or unauthorized modification, reproduction, release, performance, display, 
or disclosure of technical data or computer software received from the 
Government with restrictive legends by the Contractor or any person to whom 
the Contractor has released or disclosed such data or software; and

      (2)  That the party whose name appears on the restrictive legend, in 
addition to any other rights it may have, is a third party beneficiary who 
has the right of direct action against the Contractor, or any person to 
whom the Contractor has released or disclosed such data or software, for 
the unauthorized duplication, release, or disclosure of technical data or 
computer software subject to restrictive legends.
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1.55   NOT USED   

1.56   NOT USED

1.57   PARTNERING  
August 1996

In order to most effectively accomplish this contract, the Government 
proposes to form a partnership with the Contractor to develop a cohesive 
building team.  It is anticipated that this partnership would involve the 
Corps of Engineers, the Directorate of Public Works, the Contractor, 
primary subcontractors and the designers.  This partnership would strive to 
develop a cooperative management team drawing on the strengths of each team 
member in an effort to achieve a quality project within budget and on 
schedule.  This partnership would be bilateral in membership and 
participation will be totally voluntary.  All costs, excluding labor and 
travel expenses, shall be shared equally between the Government and the 
Contractor. The Contractor and Government shall be responsible for their 
own labor and travel costs.

1.58   NOT USED
 
1.59   CONSTRUCTION AND DEMOLITION (C&D) WASTE MANAGEMENT PLAN
16 July 1999
 
    a.  The Contractor is required to submit for government approval a 
detailed C&D Waste Management Plan within 30 days after contract award and 
prior to initiating any site clearance or C&D work.  
    
    b.  Specific elements to be addressed in the plan are as follows:
Designated individuals on the contractor's staff who are responsible for 
C&D waste prevention and management.

         (1)  Actions that will be taken to reduce solid waste generation 
(including use of more efficient facility design and construction 
processes, reduced packaging and packing materials, supplier take-back 
programs, etc.).  Description of the specific approaches to be used in 
recycling/reuse of the various materials generated, including, as 
appropriate, the specification of areas and equipment to be used for 
processing, sorting, and temporary storage of C&D wastes.

         (2)  Characterization of the waste to be generated during the C&D 
project, to include types and quantities of waste materials.  The 
characterization should address site waste materials, building materials, 
packaging, packing, wastes generated by construction equipment, wastes 
generated by site offices, and wastes generated by the workforce on-site.

         (3)  Landfill and/or incinerator name, tipping fee amounts, 
projected cost of disposing of all trash and waste materials in the 
landfill/incinerator, as if there would be no salvage or recycling on the 
project.  

         (4)  Identification of local and regional reuse programs, 
including non-profit organizations such as schools, local housing agencies, 
and public arts programs that accept used materials (e.g., Habitat For 
Humanity, national materials exchange networks).

         (5)  A list of specific waste materials that will be salvaged for 
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resale, salvaged and reused, and recycled; the recycling facilities that 
will be utilized; and copies of their permits and/or registrations.

         (6)  Identification of materials that cannot be recycled/reused 
with a written justification.  All disposed materials including anticipated 
hazardous wastes must include names of haulers and disposal sites, and 
copies of their permits and/or registrations. 

         (7)  Anticipated net cost savings determined by subtracting 
contractor program management costs and the cost of salvage 
(deconstruction), separating, and recycling from the following: 

   (1)revenue from the sale of salvaged products and materials; 
   (2)revenue from the sale of recycled products and materials; 
   (3)revenue from the return of materials; and
   (4)incineration and/or landfill tipping fees saved due to diversion of 
materials.

         (8)  The plan must cover the following materials if the material 
is applicable to the specific project.

      Asphalt      Gypsum
      Concrete     Plastic
      Soil         Polystyrene
      Metal        Porcelain
      Wood         Corrugated cardboard
      Brick        Carpet

     c.  Firms and facilities used by the contractor for recycling, reuse, 
and disposal shall be appropriately permitted for the contractor's intended 
use, to the extent required by federal, state, and local regulations.  The 
contractor shall maintain records of disposition of the materials, 
including all copies of manifests, origin, and disposal forms, and bills of 
lading.  All facility, landfill, and hauler permits showing USEPA and state 
registration numbers shall be maintained and shall be available to the 
contracting officer when requested.

     d.  The Contracting Officer shall review the C&D waste management plan 
in coordination with the environmental office within 7 calendar days of 
submittal. Where the contracting officer determines that the contractor has 
diligently explored all feasible methods to reduce C&D waste, the plan 
shall be approved, or approved with comment.  Where it is determined that 
the contractor has not diligently explored all feasible methods, the 
contracting officer shall request a resubmittal.

     e.  All revenues generated by reusing, returning, salvaging, or 
recycling materials, as well as costs avoided by reduced tipping and 
incineration fees as compared to conventional disposal shall accrue to the 
contractor's benefit and be reported to the Contracting Officer.  Where an 
on-site Army C&D landfill is the only available disposal facility, the 
Contractor will be changed the prevailing commercial rate.
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1.60   NOT USED

1.61   NOT USED 

1.62   NOT USED

1.63   NOT USED  

1.64   NOT USED  

1.65   NOT USED

1.66   NOT USED 

1.67   NOT USED

1.68   NOT USED

1.69   NOT USED

1.70   NOT USED

1.71   NOT USED

1.72   NOT USED

1.73   NOT USED

1.74   NOT USED

1.75   NOT USED

1.76   NOT USED

1.77   NOT USED

1.78   NOT USED

1.79   NOT USED

1.80   NOT USED

1.81   NOT USED

1.82   POLLUTION PREVENTION PLAN  27 August 2001 {version II}

In accordance with the National Pollutant Discharge Elimination System 
(NPDES) Permit, a Pollution Prevention Plan has been developed as part of 
this project. This plan has been developed to meet the erosion and sediment 
control requirements for the State of KY. The Contractor will implement the 
Pollution Prevention Plan (PPP) that was prepared by the U.S. Army Corps of 
Engineers as shown on the plans, and as directed in these specifications.  
This (PPP) which will be provided to the contractor as part of these 
documents must be implemented in accordance with the NPDES permit.  A 
Notice of Intent (NOI) has been prepared by the U.S. Army Corps of 
Engineers and submitted to the State of KY. Commencement of any 
construction activity (ground disturbing activity) by the contractor shall 
not begin until 48-hours after the NOI letter has been postmarked. The 
Contractor shall maintain a copy of the State compliance letter, NPDES 
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Permit and PPP at the construction site.  Any changes made to the PPP must 
be documented and approved by the Contracting Officer.

PART 2   PRODUCTS NOT USED 

PART 3   EXECUTION NOT USED

     -- End of Section --
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**************************************************************************
SECTION 01451L

**************************************************************************
CONTRACTOR QUALITY CONTROL

11/03

AMENDMENT 1

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 in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740 (2001) Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection 
of Soil and Rock as Used in Engineering 
Design and Construction

ASTM E 329 (2000b) Agencies Engaged in the Testing 
and/or Inspection of Materials Used in 
Construction

1.2   PAYMENT

Separate payment will not be made for providing and maintaining an 
effective Quality Control program, and all costs associated therewith shall 
be included in the applicable unit prices or lump-sum prices contained in 
the Bidding Schedule.

1.2.1   SUBMITTALS

SD-01 Preconstruction Submittals

Quality Control Plan; G, RO

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

The Contractor is responsible for quality control and shall establish and 
maintain an effective quality control system in compliance with the 
Contract Clause titled "Inspection of Construction."  The quality control 
system shall consist of plans, procedures, and organization necessary to 
produce an end product which complies with the contract requirements.  The 
system shall cover all construction operations, both onsite and offsite, 
and shall be keyed to the proposed construction sequence.  The site project 
superintendent will be held responsible for the quality of work on the job 
and is subject to removal by the Contracting Officer for non-compliance 
with the quality requirements specified in the contract.  The site project 
superintendent in this context shall be the highest level manager 
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responsible for the overall construction activities at the site, including 
quality and production.  The site project superintendent shall maintain a 
physical presence at the site at all times, except as otherwise acceptable 
to the Contracting Officer, and shall be responsible for all construction 
and construction related activities at the site.

3.2   QUALITY CONTROL PLAN

The Contractor shall furnish for review by the Government, not later than 30
 days after receipt of notice to proceed, the Contractor Quality Control 
(CQC) Plan proposed to implement the requirements of the Contract Clause 
titled "Inspection of Construction."  The plan shall identify personnel, 
procedures, control, instructions, tests, records, and forms to be used.  
The Government will consider an interim plan for the first 30 days of 
operation.  Construction will be permitted to begin only after acceptance 
of the CQC Plan or acceptance of an interim plan applicable to the 
particular feature of work to be started.  Work outside of the features of 
work included in an accepted interim plan will not be permitted to begin 
until acceptance of a CQC Plan or another interim plan containing the 
additional features of work to be started.

3.2.1   Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all 
construction operations, both onsite and offsite, including work by 
subcontractors, fabricators, suppliers, and purchasing agents:

a.  A description of the quality control organization, including a 
chart showing lines of authority and acknowledgment that the CQC 
staff shall implement the three phase control system for all 
aspects of the work specified.  The staff shall include a CQC 
System Manager who shall report to the project superintendent or 
someone higher in the contractor's organization as determined by 
the COR.

b.  The name, qualifications (in resume format), duties, 
responsibilities, and authorities of each person assigned a CQC 
function.

c.  A copy of the letter to the CQC System Manager signed by an 
authorized official of the firm which describes the 
responsibilities and delegates sufficient authorities to 
adequately perform the functions of the CQC System Manager, 
including authority to stop work which is not in compliance with 
the contract.  The CQC System Manager shall issue letters of 
direction to all other various quality control representatives 
outlining duties, authorities, and responsibilities.  Copies of 
these letters shall also be furnished to the Government.

d.  Procedures for scheduling, reviewing, certifying, and managing 
submittals, including those of subcontractors, offsite 
fabricators, suppliers, and purchasing agents.  These procedures 
shall be in accordance with Section 01330 SUBMITTAL PROCEDURES.

e.  Control, verification, and acceptance testing procedures for each 
specific test to include the test name, specification paragraph 
requiring test, feature of work to be tested, test frequency, and 
person responsible for each test.  (Laboratory facilities will be 
approved by the Contracting Officer.)
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f.  Procedures for tracking preparatory, initial, and follow-up 
control phases and control, verification, and acceptance tests 
including documentation.

g.  Procedures for tracking construction deficiencies from 
identification through acceptable corrective action.  These 
procedures shall establish verification that identified 
deficiencies have been corrected.

h.  Reporting procedures, including proposed reporting formats.

i.  A list of the definable features of work.  A definable feature of 
work is a task which is separate and distinct from other tasks, 
has separate control requirements, and may be identified by 
different trades or disciplines, or it may be work by the same 
trade in a different environment.  Although each section of the 
specifications may generally be considered as a definable feature 
of work, there are frequently more than one definable features 
under a particular section.  This list will be agreed upon during 
the coordination meeting.

3.2.2   Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of 
construction.  Acceptance is conditional and will be predicated on 
satisfactory performance during the construction.  The Government reserves 
the right to require the Contractor to make changes in his CQC Plan and 
operations including removal of personnel, as necessary, to obtain the 
quality specified.

3.2.3   Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the 
Contracting Officer in writing of any proposed change.  Proposed changes 
are subject to acceptance by the Contracting Officer.

3.3   COORDINATION MEETING

After the Preconstruction Conference, before start of construction, and 
prior to acceptance by the Government of the CQC Plan, the Contractor shall 
meet with the Contracting Officer or Authorized Representative and discuss 
the Contractor's quality control system.  The CQC Plan shall be submitted 
for review a minimum of 30 calendar days prior to the Coordination Meeting. 
 During the meeting, a mutual understanding of the system details shall be 
developed, including the forms for recording the CQC operations, control 
activities, testing, administration of the system for both onsite and 
offsite work, and the interrelationship of Contractor's Management and 
control with the Government's Quality Assurance.  Minutes of the meeting 
shall be prepared by the Government and signed by both the Contractor and 
the Contracting Officer.  The minutes shall become a part of the contract 
file.  There may be occasions when subsequent conferences will be called by 
either party to reconfirm mutual understandings and/or address deficiencies 
in the CQC system or procedures which may require corrective action by the 
Contractor.

3.3.1   Subcontractor CQC Orientation

Before a Subcontractor begins work on the jobsite, the CQC Manager will 
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train the Subcontractor by showing the video tape entitled "CQC - A Bridge 
(or Pathway) to Success" and answering any questions pertaining to quality 
control operations.  This requirement is waived only if a Subcontractor 
attended the initial coordination meeting described above.  A copy of this 
video can be borrowed from the Contracting Officer.  A record of the 
orientation shall be documented in the QC Report.

3.4   QUALITY CONTROL ORGANIZATION

3.4.1   Personnel Requirements

The requirements for the CQC organization are a CQC System Manager and 
sufficient number of additional qualified personnel to ensure safety and 
contract compliance.  A Site Safety Health Officer (SSHO) will be required 
for this contract.  The Site Safety Officer shall be a different individual 
than the CQC (not the superintendent) who will be responsible for the 
overall safety on the project and shall receive delegated authority 
directly from an authorized official of the firm; the SSHO shall have the 
authority to stop work which is not in compliance with the USACE EM 385-1-1 
and shall not be a member of the CQC staff.  .  See Section 01525 for 
additional requirements and experience qualification for the SSHO.  
Personnel identified in the technical provisions as requiring specialized 
skills to assure the required work is being performed properly will also be 
included as part of the CQC organization.The Contractor's CQC staff shall 
maintain a presence at the site at all times during progress of the work 
and have complete authority and responsibility to take any action necessary 
to ensure contract compliance.  The CQC staff  shall be subject to 
acceptance by the Contracting Officer.  The Contractor shall provide 
adequate office space, filing systems and other resources as necessary to 
maintain an effective and fully functional CQC organization.  Complete 
records of all letters, material submittals, show drawing submittals, 
schedules and all other project documentation shall be promptly furnished 
to the CQC organization by the Contractor.  The CQC organization shall be 
responsible to maintain these documents and records at the site at all 
times, except as otherwise acceptable to the Contracting Officer.

3.4.2   CQC System Manager

The Contractor shall identify as CQC System Manager an individual within 
the onsite work organization who shall be responsible for overall 
management of CQC and have the authority to act in all CQC matters for the 
Contractor.  The CQC System Manager shall be a graduate engineer, graduate 
architect, or a graduate of construction management, with a minimum of 5 
years construction experience on construction similar to this contract or a 
construction person with a minimum of 10 years in related work.  This CQC 
System Manager shall be on the site at all times during construction and 
shall be employed by the prime Contractor.  The CQC System Manager shall be 
assigned no other duties An alternate for the CQC System Manager shall be 
identified in the plan to serve in the event of the System Manager's 
absence.  The requirements for the alternate shall be the same as for the 
designated CQC System Manager.

3.4.3   Site Safety Health Officer

The Contractor shall identify a full time SSHO for this project and submit 
qualifications to the Government for acceptance.  This individual shall be 
a member prime contractor of the onsite work organization and be 
responsible for overall management of the safety and occupational health 
program, with authority to act in all safety matters for the Contractor.  A 
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copy of the letter to the SSHO signed by an authorized official of the firm 
describing responsibilities and delegating authority to stop work when 
safety or occupational health of workers is compromised must be provided to 
the Government. The SSHO shall be a college graduate with 5 years of 
previous heavy construction safety experience or an individual having 10 
years of previous heavy construction safety experience and will be assigned 
no other duties.  These educational requirements are in addition to the 
requirements listed in Section 01525.  The Contractor must show evidence 
that this individual has completed OSHA training, is trained in First Aid, 
and CPR.  An alternate for the SSHO shall be identified in the event of the 
SSHO absence.  The qualifications for the alternate shall be the same as 
for the SSHO.

Acceptance of the Contractor's SSHO is required prior to the start of 
construction.  Acceptance is conditional and will be predicated on 
satisfactory performance during construction.  The Government reserves the 
right to require the Contractor to make changes to operations including 
removal of personnel, as necessary, to obtain a safe work site.  At no time 
will the job be permitted to operate without a full time SSHO on duty at 
the work site.

Duties of the SSHO shall include, as a minimum, the following in addition 
to the duties listed per Section 01525:  prepare the contractor's Safety 
Plan, and Activity Hazard Analysis for each definable feature of work; 
provide safety indoctrination to all construction site visitors; ensure the 
Contractor's accepted Accident Prevention Plan is carried out; ensure that 
all contractor/subcontractor employees have all HTRW, asbestos, and lead 
paint training, and their personnel protection equipment meets applicable 
OSHA/EPA requirements.  Conducts daily walkthrough of the site ensuring 
work is being accomplished safely and occupational health is not 
compromised; attend and participate in all preparatory and initial quality 
control phase meetings; conduct weekly safety meetings for all workers; 
conduct monthly supervisory safety meetings; provide accident reports; 
produce a Daily Safety Report of activities performed and attach this 
report to the Contractor's Quality Control Report.  Minutes shall be 
provided of weekly and monthly safety meetings with the Daily Safety Report.

The SSHO shall appoint, in writing, individuals and indicate their 
duties/responsibilities for the employee who will be in charge of the 
second and third shifts.  These people shall report their activities to the 
SSHO on a daily basis.  Their reports shall be included in the Daily Safety 
Report.  The qualifications for these individuals shall be the same as for 
the SSHO.

3.4.4   CQC Personnel

In addition to CQC personnel specified elsewhere in the contract, the 
Contractor shall provide as part of the CQC organization specialized 
personnel to assist the CQC System Manager for the following areas:  SSHO, 
electrical, mechanical, civil, structural, architectural,.  These 
individuals shall be directly employed by the prime Contractor and may not 
be employed by a supplier or sub-contractor on this project; be responsible 
to the CQC System Manager; be physically present at the construction site 
during work on their areas of responsibility; have the necessary education 
and/or experience in accordance with the experience matrix listed herein.  
These individuals may perform other duties but must be allowed sufficient 
time to perform their assigned quality control duties as described in the 
Quality Control Plan.
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The word "graduate" below indicates an individual possessing a four-year 
college degree accredited in the respective field listed.

Experience Matrix

   Area                                              Qualifications
                                                                        

a.      SSHO                                  See Section 01525

b.      Civil                                 Graduate Civil Engineer with
                                              2 years experience in the
                                              type of work being performed
                                              on this project or technician
                                              with 5 yrs related experience

c.      Mechanical                            Graduate Mechanical Engineer
                                              with 2 yrs experience or
                                              person with 5 yrs related
                                              experience

d.      Electrical                            Graduate Electrical
                                              Engineer with 2 yrs
                                              related experience or
                                              person with 5 yrs
                                              related experience

e.      Structural                            Graduate Structural
                                              Engineer with 2 yrs
                                              experience or person with
                                              5 yrs related experience

f.      Architectural                         Graduate Architect with 2
                                              yrs experience or person
                                              with 5 yrs related experience

3.4.5   Additional Requirement

In addition to the above experience and/or education requirements the CQC 
System Manager shall have completed and passed the course entitled 
"Construction Quality Management For Contractors" within the last 5 years.  
This course is periodically offered by the Associated Builders and 
Constructors, Inc., or Associated General Contractor, Inc., and the U.S. 
Army Corps of Engineers, 696 Virginia Road, Concord, MA  01742-2751.

3.4.6   Organizational Changes

The Contractor shall maintain the CQC staff at full strength at all times. 
When it is necessary to make changes to the CQC staff, the Contractor shall 
revise the CQC Plan to reflect the changes and submit the changes to the 
Contracting Officer for acceptance.

3.5   SUBMITTALS AND DELIVERABLES

Submittals, if needed, shall be made as specified in Section 01330 
SUBMITTAL PROCEDURES.  The CQC organization shall be responsible for 
certifying that all submittals and deliverables are in compliance with the 
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contract requirements.  When Section 15951A DIRECT DIGITAL CONTROL FOR 
HVAC; 15990A TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS; or 15995A 
COMMISSIONING OF HVAC SYSTEMS are included in the contract, the submittals 
required by those sections shall be coordinated with Section 01330 
SUBMITTAL PROCEDURES to ensure adequate time is allowed for each type of 
submittal required.

3.6   CONTROL

Contractor Quality Control is the means by which the Contractor ensures 
that the construction, to include that of subcontractors and suppliers, 
complies with the requirements of the contract.  At least three phases of 
control shall be conducted by the CQC System Manager for each definable 
feature of work as follows:

3.6.1   Preparatory Phase

This phase shall be performed prior to beginning work on each definable 
feature of work, after all required plans/documents/materials are 
approved/accepted, and after copies are at the work site.  This phase shall 
include:

a.  A review of each paragraph of applicable specifications, reference 
codes, and standards.  A copy of those sections of referenced 
codes and standards applicable to that portion of the work to be 
accomplished in the field shall be made available by the 
Contractor at the preparatory inspection.  These copies shall be 
maintained in the field and available for use by Government 
personnel until final acceptance of the work.

b.  A review of the contract drawings.

c.  A check to assure that all materials and/or equipment have been 
tested, submitted, and approved.

d.  Review of provisions that have been made to provide required 
control inspection and testing.

e.  Examination of the work area to assure that all required 
preliminary work has been completed and is in compliance with the 
contract.

f.  A physical examination of required materials, equipment, and 
sample work to assure that they are on hand, conform to approved 
shop drawings or submitted data, and are properly stored.

g.  A review of the appropriate activity hazard analysis to assure 
safety requirements are met.

h.  Discussion of procedures for controlling quality of the work 
including repetitive deficiencies.  Document construction 
tolerances and workmanship standards for that feature of work.

i.  A check to ensure that the portion of the plan for the work to be 
performed has been accepted by the Contracting Officer.

      j.  Resolve all differences.

k.  Discussion of the initial control phase.
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l.  The Government shall be notified at least 48 hours in advance of 
beginning the preparatory control phase.  This phase shall include 
a meeting conducted by the CQC System Manager and attended by the 
superintendent, other CQC personnel (as applicable), and the 
foreman responsible for the definable feature.  The results of the 
preparatory phase actions shall be documented by separate minutes 
prepared by the CQC System Manager and attached to the daily CQC 
report.  The Contractor shall instruct applicable workers as to 
the acceptable level of workmanship required in order to meet 
contract specifications.

3.6.2   Initial Phase

This phase shall be accomplished at the beginning of a definable feature of 
work.  The following shall be accomplished:

a.  A check of work to ensure that it is in full compliance with 
contract requirements.  Review minutes of the preparatory meeting.

b.  Verify adequacy of controls to ensure full contract compliance.  
Verify required control inspection and testing.

c.  Establish level of workmanship and verify that it meets minimum 
acceptable workmanship standards.  Compare with required sample 
panels as appropriate.

d.  Resolve all differences.

e.  Check safety to include compliance with and upgrading of the 
safety plan and activity hazard analysis.  Review the activity 
analysis with each worker.

f.  The Government shall be notified at least 48 hours in advance of 
beginning the initial phase.  Separate minutes of this phase shall 
be prepared by the CQC System Manager and attached to the daily 
CQC report.  Exact location of initial phase shall be indicated 
for future reference and comparison with follow-up phases.

g.  The initial phase should be repeated for each new crew to work 
onsite, or any time acceptable specified quality standards are not 
being met.

3.6.3   Follow-up Phase

Daily checks shall be performed to assure control activities, including 
control testing, are providing continued compliance with contract 
requirements, until completion of the particular feature of work.  The 
checks shall be made a matter of record in the CQC documentation.  Final 
follow-up checks shall be conducted and all deficiencies corrected prior to 
the start of additional features of work which may be affected by the 
deficient work.  The Contractor shall not build upon nor conceal 
non-conforming work.

3.6.4   Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same 
definable features of work if:  the quality of on-going work is 
unacceptable; if there are changes in the applicable CQC staff, onsite 
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production supervision or work crew; if work on a definable feature is 
resumed after a substantial period of inactivity; or if other problems 
develop.

3.7   TESTS

3.7.1   Testing Procedure

The Contractor shall perform specified or required tests to verify that 
control measures are adequate to provide a product which conforms to 
contract requirements.  Upon request, the Contractor shall furnish to the 
Government duplicate samples of test specimens for possible testing by the 
Government.  Testing includes operation and/or acceptance tests when 
specified.  The Contractor shall procure the services of a Corps of 
Engineers validated testing laboratory or establish a validated testing 
laboratory at the project site.  The Contractor shall notify the Government 
48 hours in advance of all tests.  The Contractor shall perform the 
following activities and record and provide the following data:

a.  Verify that testing procedures comply with contract requirements.

b.  Verify that facilities and testing equipment are available and 
comply with testing standards.

c.  Check test instrument calibration data against certified standards.

d.  Verify that recording forms and test identification control number 
system, including all of the test documentation requirements, have 
been prepared.

e.  Results of all tests taken, both passing and failing tests, shall 
be recorded on the CQC report for the date taken.  Specification 
paragraph reference, location where tests were taken, and the 
sequential control number identifying the test shall be given.  If 
approved by the Contracting Officer, actual test reports may be 
submitted later with a reference to the test number and date 
taken.  An information copy of tests performed by an offsite or 
commercial test facility shall be provided directly to the 
Contracting Officer.  Failure to submit timely test reports as 
stated may result in nonpayment for related work performed and 
disapproval of the test facility for this contract.

3.7.2   Testing Laboratories

3.7.2.1   Capability Check

The Government reserves the right to check laboratory equipment in the 
proposed laboratory for compliance with the standards set forth in the 
contract specifications and to check the laboratory technician's testing 
procedures and techniques.  Laboratories utilized for testing soils, 
concrete, asphalt, and steel shall meet criteria detailed in ASTM D 3740 
and ASTM E 329.

3.7.2.2   Capability Recheck

If the selected laboratory fails the capability check, the Contractor will 
be assessed a charge of $1,375.00 to reimburse the Government for each 
succeeding recheck of the laboratory or the checking of a subsequently 
selected laboratory.  Such costs will be deducted from the contract amount 
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due the Contractor.

3.7.3   Onsite Laboratory

The Government reserves the right to utilize the Contractor's control 
testing laboratory and equipment to make assurance tests, and to check the 
Contractor's testing procedures, techniques, and test results at no 
additional cost to the Government.

3.7.4   Furnishing or Transportation of Samples for Testing

Costs incidental to the transportation of samples or materials shall be 
borne by the Contractor.  Samples of materials for test verification and 
acceptance testing by the Government shall be delivered to the Corps of 
Engineers Division Laboratory, f.o.b., at the following address:

For delivery by mail:  

Commander and Director
U.S. Army Engineer Waterways Experiment Station
ATTN:  CEWES-GS
3909 Halls Ferry Road
Vicksburg, MS  39180-6199

Coordination for each specific test, exact delivery location, and dates 
will be made through the Area Office.

3.8   COMPLETION INSPECTION

3.8.1   Punch-Out Inspection

Near the end of the work, or any increment of the work established by a 
time stated in the Special Clause, "Commencement, Prosecution, and 
Completion of Work", or by the specifications, the CQC Manager shall 
conduct an inspection of the work.  A punch list of items which do not 
conform to the approved drawings and specifications shall be prepared and 
included in the CQC documentation, as required by paragraph DOCUMENTATION.  
The list of deficiencies shall include the estimated date by which the 
deficiencies will be corrected.  The CQC System Manager or staff shall make 
a second inspection to ascertain that all deficiencies have been corrected. 
 Once this is accomplished, the Contractor shall notify the Government that 
the facility is ready for the Government Pre-Final inspection.

3.8.2   Pre-Final Inspection

The Government will perform the pre-final inspection to verify that the 
facility is complete and ready to be occupied.  A Government Pre-Final 
Punch List may be developed as a result of this inspection.  The 
Contractor's CQC System Manager shall ensure that all items on this list 
have been corrected before notifying the Government, so that a Final 
inspection with the customer can be scheduled.  Any items noted on the 
Pre-Final inspection shall be corrected in a timely manner.  These 
inspections and any deficiency corrections required by this paragraph shall 
be accomplished within the time slated for completion of the entire work or 
any particular increment of the work if the project is divided into 
increments by separate completion dates.
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3.8.3   Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the 
superintendent or other primary management person, and the Contracting 
Officer's Representative shall be in attendance at the final acceptance 
inspection.  Additional Government personnel including, but not limited to, 
those from Base/Post Civil Facility Engineer user groups, and major 
commands may also be in attendance.  The final acceptance inspection will 
be formally scheduled by the Contracting Officer based upon results of the 
Pre-Final inspection.  Notice shall be given to the Contracting Officer at 
least 14 days prior to the final acceptance inspection and shall include 
the Contractor's assurance that all specific items previously identified to 
the Contractor as being unacceptable, along with all remaining work 
performed under the contract, will be complete and acceptable by the date 
scheduled for the final acceptance inspection.  Failure of the Contractor 
to have all contract work acceptably complete for this inspection will be 
cause for the Contracting Officer to bill the Contractor for the 
Government's additional inspection cost in accordance with the contract 
clause titled "Inspection of Construction".

3.9   DOCUMENTATION

The Contractor shall maintain current records providing factual evidence 
that required quality control activities and/or tests have been performed.  
These records shall include the work of subcontractors and suppliers and 
shall be on an acceptable form that includes, as a minimum, the following 
information:

a.  Contractor/subcontractor and their area of responsibility.

b.  Operating plant/equipment with hours worked, idle, or down for 
repair.

c.  Work performed each day, giving location, description, and by 
whom.  When Network Analysis (NAS) is used, identify each phase of 
work performed each day by NAS activity number.

d.  Test and/or control activities performed with results and 
references to specifications/drawings requirements.  The control 
phase shall be identified (Preparatory, Initial, Follow-up).  List 
of deficiencies noted, along with corrective action.

e.  Quantity of materials received at the site with statement as to 
acceptability, storage, and reference to specifications/drawings 
requirements.

f.  Submittals and deliverables reviewed, with contract reference, by 
whom, and action taken.

g.  Offsite surveillance activities, including actions taken.

h.  Job safety evaluations stating what was checked, results, and 
instructions or corrective actions.

i.  Instructions given/received and conflicts in plans and/or 
specifications.

j.  Contractor's verification statement.
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k.  These records shall indicate a description of trades working on 
the project; the number of personnel working; weather conditions 
encountered; and any delays encountered.  These records shall 
cover both conforming and deficient features and shall include a 
statement that equipment and materials incorporated in the work 
and workmanship comply with the contract.  The original and one 
copy of these records in report form shall be furnished to the 
Government daily within 24 hours after the date covered by the 
report, except that reports need not be submitted for days on 
which no work is performed.  As a minimum, one report shall be 
prepared and submitted for every 7 days of no work and on the last 
day of a no work period.  All calendar days shall be accounted for 
throughout the life of the contract.  The first report following a 
day of no work shall be for that day only.  Reports shall be 
signed and dated by the CQC System Manager.  The report from the 
CQC System Manager shall include copies of test reports and copies 
of reports prepared by all subordinate quality control personnel.

l.  Deficiency Tracking System.  The Contractor shall maintain a 
cumulative list of deficiencies identified for the duration of the 
project.  Deficiencies to be listed include those failures, 
Government oral observations and Notifications of Noncompliance.  
The list shall be maintained at the project site.  Copies of 
updated listings shall be submitted to the Government at least 
every 30 days.

3.10   RESIDENT MANAGEMENT SYSTEM FORMS

Forms are generated by the RMS software.

3.11   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
noncompliance with the foregoing requirements.  The Contractor shall take 
immediate corrective action after receipt of such notice.  Such notice, 
when delivered to the Contractor at the work site, shall be deemed 
sufficient for the purpose of notification.  If the Contractor fails or 
refuses to comply promptly, 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 shall be made 
the subject of claim for extension of time or for excess costs or damages 
by the Contractor.

        -- End of Section --
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SECTION 02220LL

DEMOLITION
08/01

AMENDMENT 1

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 in the text by basic 
designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

**************************************************************************
EM 385-1-1 (2003) U.S. Army Corps of Engineers Safety 

and Health Requirements Manual

  **************************************************************************

1.2   GENERAL REQUIREMENTS

The work includes demolition, salvage of identified items and materials, 
and removal of resulting rubbish and debris.  Rubbish and debris shall be 
removed from Government property daily, unless otherwise directed, to avoid 
accumulation at the demolition site.  Materials that cannot be removed 
daily shall be stored in areas specified by the Contracting Officer.  In 
the interest of occupational safety and health, the work shall be performed 
in accordance with EM 385-1-1, Section 23, Demolition, and other applicable 
Sections.  In the interest of conservation, salvage shall be pursued to the 
maximum extent possible (in accordance with Section 01572 CONSTRUCTION AND 
DEMOLITION WASTE MANAGEMENT, if applicable); salvaged items and materials 
shall be disposed of as specified.

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.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Work Plan; G, RO

  The procedures proposed for the accomplishment of the work.  The 
procedures shall provide for safe conduct of the work, including 
procedures and methods to provide necessary supports, lateral 
bracing and shoring when required, careful removal and disposition 
of materials specified to be salvaged, protection of property 
which is to remain undisturbed, coordination with other work in 
progress, and timely disconnection of utility services.  The 
procedures shall include a detailed description of the methods and 
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equipment to be used for each operation, and the sequence of 
operations in accordance with EM 385-1-1.

1.4   DUST CONTROL

The amount of dust resulting from demolition shall be controlled to prevent 
the spread of dust to occupied portions of the construction site and to 
avoid creation of a nuisance in the surrounding area.  Use of water will 
not be permitted when it will result in, or create, hazardous or 
objectionable conditions such as ice, flooding and pollution.

1.5   PROTECTION

1.5.1   Protection of Personnel

During the demolition work the Contractor shall continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the demolition 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.

1.5.2   Protection of Structures

Floors, roofs, walls, columns, pilasters, and other structural components 
that are designed and constructed to stand without lateral support or 
shoring, and are determined to be in stable condition, shall remain 
standing without additional bracing, shoring, of lateral support until 
demolished, unless directed otherwise by the Contracting Officer.  The 
Contractor shall ensure that no elements determined to be unstable are left 
unsupported and shall be responsible for placing and securing bracing, 
shoring, or lateral supports as may be required as a result of any cutting, 
removal, or demolition work performed under this contract.

1.5.3   Protection of Existing Property

Before beginning any demolition work, the Contractor shall survey the site 
and examine the drawings and specifications to determine the extent of the 
work.  The Contractor shall take necessary precautions to avoid damage to 
existing items to remain in place, to be reused, or to remain the property 
of the Government; any damaged items shall be repaired or replaced as 
approved by the Contracting Officer.  The Contractor shall coordinate the 
work of this section with all other work and shall construct and maintain 
shoring, bracing, and supports as required.  The Contractor shall ensure 
that structural elements are not overloaded and shall be responsible for 
increasing structural supports or adding new supports as may be required as 
a result of any cutting, removal, or demolition work performed under this 
contract.

1.5.4   Protection From the Weather

The interior of buildings to remain; salvageable materials and equipment 
shall be protected from the weather at all times.

1.5.5   Protection of Trees

Trees within the project site which might be damaged during demolition, and 
which are indicated to be left in place, shall be protected by a 1.8 m  
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high fence.  The fence shall be securely erected a minimum of 1.5 m from 
the trunk of individual trees or follow the outer perimeter of branches or 
clumps of trees.  Any tree designated to remain that is damaged during the 
work under this contract shall be replaced in kind or as approved by the 
Contracting Officer.

1.5.6   Environmental Protection

The work shall comply with the requirements of Section 01560 ENVIRONMENTAL 
PROTECTION.

1.6   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.

1.7   USE OF EXPLOSIVES

Use of explosives will not be permitted.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   EXISTING STRUCTURES

Existing structures, sidewalks, curbs, gutters and street light bases shall 
be removed as indicated.

3.2   UTILITIES

Existing utilities shall be removed as indicated.  When utility lines are 
encountered that are not indicated on the drawings, the Contracting Officer 
shall be notified prior to further work in that area.

3.3   FILLING

Holes, open basements and other hazardous openings shall be filled.

3.4   DISPOSITION OF MATERIAL

Title to material and equipment to be demolished, except Government salvage 
and historical items, is vested in the Contractor upon receipt of notice to 
proceed.  The Government will not be responsible for the condition, loss or 
damage to such property after notice to proceed.

3.4.1   Salvageable Items and Material

Contractor shall salvage items and material to the maximum extent possible.

3.4.1.1   Material Salvaged for the Contractor

Material salvaged for the Contractor shall not be allowed.

3.4.1.2   Items Salvaged for the Government

Salvaged items to remain the property of the Government shall be removed 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 
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or storage shall be repaired or replaced to match existing items.  
Containers shall be properly identified as to contents.  All salvaged items 
shall be taken to the DRMO on post.

3.4.1.3   NOT USED

3.4.1.4   Historical Items

Historical items shall be removed in a manner to prevent damage.  The 
following historical items shall be delivered to the Government for 
disposition:  Corner stones, contents of corner stones, and document boxes 
wherever located on the site.

3.4.2   Unsalvageable Material

Concrete, masonry, and other noncombustible material, except concrete 
permitted to remain in place, shall be disposed of in the Ft. Campbell 
landfill .  Combustible material shall be disposed of at the Ft. Campbell 
landfill.  Coordinate use and availability at Landfill with PWBC 
Environmental Division through Contracting Officer.  Due to handling 
constraints,  the landfill requires the material to be no larger than 600 
mm by 900 mm and 450 mm thick.

3.5   CLEAN UP

Debris and rubbish shall be removed from basement and similar excavations. 
Debris shall be removed and transported in a manner that prevents spillage 
on streets or adjacent areas.  Local regulations regarding hauling and 
disposal shall apply.

3.6   NOT USED

3.7   PAVEMENTS

Existing pavements designated for removal shall be saw cut and removed in 
accordance with the details shown on the drawings.

        -- End of Section --
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SECTION 02270

STONE PROTECTION
02/01

AMENDMENT 1

PART 1   GENERAL 

1.1   SUMMARY

The work covered by this section consists of performing all operations in 
connection with the construction of stone protection (filter stone and 
riprap), gravel road, and relief drain aggregate, as shown on the drawings 
or as directed by the Contracting Officer, in accordance with these 
specifications and applicable drawings.  

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.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Sources; ; G, ED.

Source(s) from which the Contractor proposes to obtain the filter stone, 
relief drain aggregate, gravel road surface coarse and riprap shall be 
submitted to the Contracting Officer.

1.3   NOT USED

PART 2   PRODUCTS  (NOT APPLICABLE)

PART 3   EXECUTION

3.1   SITE PREPARATION

All areas where riprap is required shall be cleared.  Immediately prior to 
placing the riprap, the prepared base shall be inspected by the Contracting 
Officer and no material shall be placed thereon until that area has been 
approved.  

3.2   RIPRAP PROTECTION

3.2.1   General

3.2.1.1   Approval 

All riprap for the protection work shall be durable stone as approved by 
the Contracting Officer.  Within 5 days after receipt of Notice to Proceed, 
the Contractor shall identify to the Contracting Officer the sources from 
which the Contractor proposes to obtain the protection stone for the work.  
The Contracting Officer will indicate to the Contractor, within 15 days of 
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receipt of the identified sources, approval or disapproval of the proposed 
sources.  

3.2.1.2   Limits of Placement

Riprap protection shall be placed within the limits shown on the plans or 
as otherwise required by the Contracting Officer.

3.2.2   Gradation   

Riprap protection shall be reasonably well graded within the limits 
indicated below and as stated in Section 616 of the Kentucky Department of 
Transportation (KDOT) 1998 Standard Specifications: 

 
Class II Channel Lining  
% Passing    Screen Size 

 100          225 mm 
< 20          125 mm 

3.2.3   Quality   

**************************************************************************
Riprap protection must meet the specifications for Class II Channel Lining 
characteristics as stated in Section 805 of the KDOT 2000 Standard 
Specifications.  Quality test data for the proposed sources shall be 
furnished.  Test information shall be less than one year old.

**************************************************************************

3.2.4   Placement

Riprap protection shall be placed in such a manner as to produce a 
reasonably well graded mass of rock with the minimum practicable percentage 
of voids, and shall be constructed to the lines and grades shown on the 
drawings or staked in the field.  The stone fill must be placed starting at 
the toe of the slope.  The fill shall be placed to full thickness and 
progress up the slope.  This shall be done to prevent destabilizing the 
slope.  Protection stone shall be placed to its full course thickness in 
one operation.  The larger stone shall be well distributed and the entire 
mass of stones in their position shall be roughly graded to conform to the 
gradation specified in paragraph:  Gradation hereinbefore.  The finished 
stone protection shall be free from objectional pockets of small stones and 
clusters of larger stones.  Placing some of the designated size in layers 
will not be permitted. The desired distribution of the various sizes of 
stones throughout the mass shall be obtained by selective loading of the 
material at the quarry or other source; by controlled dumping of successive 
loads during the final placing; or by other methods of placement which will 
produce the specified results.  Care shall be exercised when placing stone 
adjacent to existing trees, by protecting them using hand placement until 
there is adequate cover for protection.  Rearranging of individual stones 
by mechanical equipment or by hand will be required to the extent necessary 
to obtain a reasonably well graded distribution of stone sizes as specified 
above.  Tracked equipment will not be permitted on the riprap surface.  The 
Contractor shall maintain the stone protection until accepted and any 
material displaced by any cause shall be replaced to the lines and grades 
shown on the drawings.
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3.3   FILTER MATERIAL, RELIEF DRAIN AGGREGATE AND GRAVEL ROAD SURFACE COARSE

3.3.1   General

3.3.1.1   Approval 

All filter stone, relief drain aggregate and gravel road surface coarse 
shall be durable stone as approved by the Contracting Officer.  Within 5 
days after receipt of Notice to Proceed, the Contractor shall identify to 
the Contracting Officer the sources from which the Contractor proposes to 
obtain the material for the work.  The Contracting Officer will indicate to 
the Contractor, within 15 days of receipt of the identified sources, 
approval or disapproval of the proposed sources.  

3.3.1.2   Limits of Placement

Filter stone, relief drain aggregate and gravel road surface coarse shall 
be placed within the limits shown on the plans or as otherwise required by 
the Contracting Officer.

3.3.2   Gradation   

**************************************************************************
The gradation of the filter stone (KY #3, #4 or #357), relief drain 
aggregate (KY #3's) and gravel road surface coarse (DGA's and 57's) shall 
be in accordance with Section 805 the 2000 KDOT Standard Specifications.
 
KY #3
% Passing    Screen Size 
100          2.5 in 
35-70        1.5 in 
0-15         1 in 
Minimum Thickness 6 inches

KY #357
% Passing    Screen Size 
100          2.5 in 
35-70        1 in 
10-30        0.5 in 
Minimum Thickness 6 inches

KY #4
% Passing    Screen Size 
100          2 in 
20-55        1 in 
0-15         0.75 in 
Minimum Thickness 6 inches

KY DGA
% Passing    Screen Size 
100          1 in 
50-80        3/8 in 
8-30         No. 40 
Minimum Thickness 6 inches

KY #57
% Passing    Screen Size 
100          1 1/2 in 
25-60        1/2 in 
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0-10         No. 4 
Minimum Thickness 2 inches

**************************************************************************

3.3.3   Placement

Filter stone, relief drain aggregate and gravel road surface coarse shall 
be spread uniformly on the prepared base, in a satisfactory manner, to the 
slope lines and grades indicated on the drawings.  Placing of material by 
methods which will tend to segregate particle sizes within the filter layer 
will not be permitted.  Tracked equipment will not be permitted on the 
riprap surface.  Any damage to the surface of the base during placing of 
the filter material shall be repaired before proceeding with the work.  
Compaction of the filter layer will not be required, but it shall be 
finished to present a reasonably even surface free from mounds or windrows.

        -- End of Section --
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SECTION 07412A

STANDING SEAM METAL ROOFING
10/01

AMENDMENT 1

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 in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 463/A 463M (2000) Steel Sheet, Aluminum-Coated, by 
the Hot-Dip Process

ASTM A 653/A 653M (2000) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 792/A 792M (1999) Steel Sheet, 55% Aluminum-Zinc 
Alloy-Coated by the Hot-Dip Process

ASTM C 518 (1998) Steady-State Heat Flux Measurements 
and Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus

ASTM C 1289 (1998) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 523 (1989; R 1999) Specular Gloss

ASTM D 610 (1995) Evaluating Degree of Rusting on 
Painted Steel Surfaces

ASTM D 714 (1987; R 1994el) Evaluating Degree of 
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1998) Effect of Household 
Chemicals on Clear and Pigmented Organic 
Finishes

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 2244 (1995) Calculation of Color Differences 
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from Instrumentally Measured Color 
Coordinates

ASTM D 2247 (1999) Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D 2794 (1993; R 1999el) Resistance of Organic 
Coatings to the Effects of Rapid 
Deformation (Impact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Evaluating Degree of Chalking of 
Exterior Paint Films

ASTM D 4397 (1996) Polyethylene Sheeting for 
Construction, Industrial, and Agricultural 
Applications

ASTM D 5894 (1996) Standard Practice for Cyclic Salt 
Fog/UV Exposure of Painted Metal, 
(Alternating Exposures in a Fog/Dry 
Cabinet and a UV/Condensation Cabinet)

ASTM E 84 (2000a) Surface Burning Characteristics of 
Building Materials

ASTM G 154 (2000ael) Standard Practice for Operating 
Fluorescent Light Apparatus for UV 
Exposure of Nonmetallic Materials

UNDERWRITERS LABORATORIES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift 
Resistance of Roof Assemblies

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.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Metal Roofing; G, RO

  a.  Drawings consisting of catalog cuts, flashing details, 
erection drawings, shop coating and finishing specifications, and 
other data as necessary to clearly describe materials, sizes, 
layouts, construction details, fasteners, and erection.  Drawings 
shall be provided by the metal roofing manufacturer.

  b.  Drawings showing the UL 580, Class 90 tested roof system 
assembly.

SD-04 Samples
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Accessories; G, RO

  One sample of each type of flashing, trim, fascia, closure, cap 
and similar items.  Size shall be sufficient to show construction 
and configuration.

Roof Panels; G, RO

  One piece of each type and finish to be used, 225 mm  long, full 
width.

Fasteners; G, RO

  Two samples of each type to be used with statement regarding 
intended use.  If so requested, random samples of screws, bolts, 
nuts, and washers as delivered to the jobsite shall be taken in 
the presence of the Contracting Officer and provided to the 
Contracting Officer for testing to establish compliance with 
specified requirements.

Gaskets and Insulating Compounds; G, RO

  Two samples of each type to be used and descriptive data.

Sealant; G, RO

  One sample, approximately 0.5 kg,  and descriptive data.

SD-07 Certificates

Roof Panels; G, RO
Installation; G, RO
Accessories; G, RO

  Certificates attesting that the panels and accessories conform 
to the specified requirements.  Certificate for the roof assembly 
shall certify that the assembly complies with the material and 
fabrication requirements specified and is suitable for the 
installation at the indicated design slope.  Certified laboratory 
test reports showing that the sheets to be furnished are produced 
under a continuing quality control program and that at least 3 
representative samples of similar material to that which will be 
provided on this project have been previously tested and have met 
the quality standards specified for factory color finish.

Insulation; G, RO

  Certificate attesting that the polyisocyanurate insulation 
furnished for the project contains recovered material, and showing 
an estimated percent of such recovered material.

Installer; G, RO

  Certification of installer.

Warranties; G, RO

  At the completion of the project, signed copies of the 5-year 
Warranty for Standing Seam Metal Roofing System, a sample copy of 
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which is attached to this section, and the 20-year Manufacturer's 
Material and Weathertightness Warranties shall be given to the 
Contracting Officer.

1.3   GENERAL REQUIREMENTS

The Contractor shall furnish a commercially available roofing system which 
satisfies the specified design and additional requirements contained 
herein.  The roofing system shall be provided by the Contractor as a 
complete system, as tested and approved in accordance with UL 580.  Roof 
panels, components, transitions, accessories, and assemblies shall be 
supplied by the same roofing system manufacturer.

1.3.1   Standing Seam Metal Roof System

The Standing Seam Metal Roof System covered under this specification shall 
include the entire roofing system; the metal roof panels, fasteners, 
connectors, roof securement components, and assemblies tested and approved 
in accordance with UL 580.  In addition, the system shall consist of panel 
finishes, slip sheet, insulation, vapor retarder, all accessories, 
components, and trim and all connections with roof panels.  This includes 
roof penetration items such as vents, curbs, skylights; interior or 
exterior gutters and downspouts, eaves, ridge, hip, valley, rake, gable, 
wall, or other roof system flashings installed and any other components 
specified within this contract to provide a weathertight roof system; and 
items specified in other sections of the specifications that are part of 
the system.

1.3.2   Manufacturer

The standing seam metal roofing system shall be the product of a 
manufacturer who has been in the practice of manufacturing metal roofs for 
a period of not less than 3 years and has been involved in at least five 
projects similar in size and complexity to this project.

1.3.3   Installer

The installer shall be certified by the metal roof manufacturer to have 
experience in installing at least three projects that are of comparable 
size, scope and complexity as this project for the particular roof system 
furnished.  The installer may be either employed by the manufacturer or be 
an independent installer.

1.4   DESIGN LOADS

Standing seam Metal Roof System assemblies shall be tested as defined in UL 
580 and shall be capable of resisting the wind uplift pressures shown on 
the contract drawings or, as a minimum, shall be approved to resist wind 
uplift pressures of UL 580, Class 90.

1.5   PERFORMANCE REQUIREMENTS

The metal roofing system supplied shall conform to the roof slope, the 
underlayment, and uplift pressures shown on the contract drawings.  Roof 
panels shall be free to move in response to the expansion and contraction 
forces resulting from 94 degree C temperature range.  The Contractor shall 
furnish a commercially available roofing system which satisfies all the 
specified requirements.
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1.6   DELIVERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition 
and stored out of contact with the ground.  Materials shall be covered with 
weather tight coverings and kept dry.  Material shall not be covered with 
plastic where such covering will allow sweating and condensation.  Plastic 
may be used as tenting with air circulation allowed.  Storage conditions 
shall provide good air circulation and protection from surface staining.

1.7   WARRANTIES

The standing seam Metal Roofing System shall be warranted as outlined 
below.  Any emergency temporary repairs conducted by the owner shall not 
negate the warranties.

1.7.1   Contractor's Weathertightness Warranty

The standing seam Metal Roofing System shall be warranted by the Contractor 
on a no penal sum basis for a period of five years against material and 
workmanship deficiencies; system deterioration caused by exposure to the 
elements and/or inadequate resistance to specified service design loads, 
water leaks, and wind uplift damage.  The roofing covered under this 
warranty shall include the entire roofing system, including but not limited 
to, the roof panels, fasteners, connectors, roof securement components, and 
assemblies tested and approved in accordance with UL 580.  In addition, the 
system shall consist of panel finishes, slip sheet, insulation, vapor 
retarder, all accessories, components, and trim and all connections with 
roof panels.  This includes roof penetration items such as vents, curbs, 
skylights; interior or exterior gutters and downspouts; eaves, ridge, hip, 
valley, rake, gable, wall, or other roof system flashings installed and any 
other components specified within this contract to provide a weathertight 
roof system; and items specified in other sections of the specifications 
that are part of the roof system.  All material and workmanship 
deficiencies, system deterioration caused by exposure to the elements 
and/or inadequate resistance to service design loads, water leaks and wind 
uplift damage shall be repaired as approved by the Contracting Officer.  
See the attached Contractor's required warranty for issue resolution of 
warrantable defects.  This warranty shall warrant and cover the entire cost 
of repair or replacement, including all material, labor, and related 
markups.  The Contractor shall supplement this warranty with written 
warranties from the installer and system manufacturer, which shall be 
submitted along with Contractor's warranty; however, the Contractor shall 
be ultimately responsible for this warranty.  The Contractor's written 
warranty shall be as outlined in attached WARRANTY FOR STANDING SEAM METAL 
ROOF SYSTEM, and shall start upon final acceptance of the facility.  It is 
required that the Contractor provide a separate bond in an amount equal to 
the installed total roofing system cost in favor of the owner (Government) 
covering the Contractor's warranty responsibilities effective throughout 
the 5 year Contractor's warranty period for the entire roofing system as 
outlined above.

1.7.2   Manufacturer's Material Warranties

The Contractor shall furnish, in writing, the following manufacturer's 
material warranties which cover all standing seam Metal Roofing System 
components such as roof panels, flashing, accessories, and trim, fabricated 
from coil material:

     a.  A manufacturer's 20 year material warranty warranting that the 
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aluminum, zinc-coated steel, aluminum-zinc alloy coated steel or 
aluminum-coated steel as specified herein will not rupture, fail 
structurally, or perforate under normal atmospheric conditions at the site. 
 Liability under this warranty shall be limited exclusively to the cost of 
either repairing or replacing nonconforming, ruptured, perforated, or 
structurally failed coil material.

     b.  A manufacturer's 20 year exterior material finish warranty 
warranting that the factory color finish, under normal atmospheric 
conditions at the site, will not crack, peel, or delaminate; chalk in 
excess of a numerical rating of 8 when measured in accordance with ASTM D 
4214; or fade or change colors in excess of 5 NBS units as measured in 
accordance with ASTM D 2244.  Liability under this warranty is exclusively 
limited to refinishing or replacing the defective coated coil material.

     c.  A roofing system manufacturer's 20 year system weathertightness 
warranty.

1.8   COORDINATION MEETING

A coordination meeting shall be held within 45 days after contract award 
for mutual understanding of the metal roofing system contract requirements. 
 This meeting shall take place at the building site and shall include 
representatives from the Contractor, the roofing system manufacturer, the 
roofing supplier, the erector, the designer, and the Contracting Officer.  
All items required by paragraph SUBMITTALS shall be discussed, including 
applicable standard manufacturer shop drawings, and the approval process.  
The Contractor shall coordinate time and arrangements for the meeting.

PART 2   PRODUCTS

2.1   ROOF PANELS

**************************************************************************
Panels shall be steel and shall have a factory color finish.  Length of 
sheets shall be sufficient to cover the entire length of any unbroken roof 
slope for slope lengths that do not exceed 9 m.   Sheets longer than 9 m  
may be furnished if approved by the Contracting Officer.  Width of sheets 
shall provide nominal minimum 300 mm  of coverage in place.  Design 
provisions shall be made for thermal expansion and contraction consistent 
with the type of system to be used.  All sheets shall be either square-cut 
or miter-cut.  The ridge cap shall be installed as recommended by the metal 
roofing manufacturer.  The roof system shall be a vertical rib metal roof 
panel.  If the roof system is seamed with a 90 degree seam, the rib shall 
be 65 mm high.  If the roof system is seamed with a 190 degree seam, the 
rib shall be 40 mm high.

**************************************************************************

2.1.1   Steel Panels

**************************************************************************
Zinc-coated steel conforming to ASTM A 653/A 653M; aluminum-zinc alloy 
coated steel conforming to ASTM A 792/A 792M, AZ 50 coating; or 
aluminum-coated steel conforming to ASTM A 463/A 463M, Type 2, coating 
designation T2 65.  Panels shall be within 95 percent of the nominal 
thickness.

**************************************************************************
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2.2   ACCESSORIES

Accessories shall be compatible with the roofing furnished.  Flashing, 
trim, metal closure strips, caps, and similar metal accessories shall be 
not less than the minimum thicknesses specified for roof panels.  Critical 
locations such as valleys shall receive underlying flashing that acts as 
secondary protection.  Exposed metal accessories shall be finished to match 
the panels furnished.  Molded closure strips shall be bituminous-saturated 
fiber, closed-cell or solid-cell synthetic rubber or neoprene, or polyvinyl 
chloride premolded to match configuration of the panels and shall not 
absorb or retain water.

2.2.1   Gutters and Downspouts

Gutters and downspouts shall be fabricated of zinc coated steel or aluminum 
zinc alloy coated steel and shall have a size and shape as indicated. all 
accessories for the complete installation shall be furnished. Accessories 
shall include gutter brackets, downspout elbows, straps and fasteners.

2.2.2   Snow Guards

Snow guards shall be provided to prevent the sudden movement of snow and 
ice.  Guards shall be made of metal finished to match roofing panels and 
shall be clamped to the standing seams of the roof.

2.3   FASTENERS

Fasteners for roof panels shall be zinc-coated steel, type and size as 
recommended by the manufacturer to meet the performance requirements.  
Fasteners for accessories shall be the manufacturer's standard.  Exposed 
roof fasteners shall be gasketed or have gasketed washers on the exterior 
side of the roofing to waterproof the fastener penetration.  Washer 
material shall be compatible with the panels; and gasketed portion of 
fasteners or washers shall be neoprene or other equally durable elastomeric 
material approximately 3 mm  thick.

2.3.1   Concealed Anchor Clips

Concealed anchor clips shall have factory punched or drilled holes for 
attachment. There shall be a minimum of two fasteners per clip. Clips shall 
be made to accommmodate the total thermal movement required.

2.4   FACTORY COLOR FINISH

Panels shall have a factory applied polyvinylidene fluoride finish on the 
exposed side.  The exterior finish shall consist of a baked-on topcoat with 
an appropriate prime coat.  Color shall match the color indicated in 
Section 09915 COLOR SCHEDULE.  The exterior coating shall be a nominal 
0.025 mm  thickness consisting of a topcoat of not less than 0.018 mm  dry 
film thickness and the paint manufacturer's recommended primer of not less 
than 0.005 mm  thickness.  The exterior color finish shall meet the test 
requirements specified below.

2.4.1   Cyclic Salt Fog/UV Test

A sample of the sheets shall withstand a cyclic corrosion test for a 
minimum of 2016 hours in accordance with ASTM D 5894, including the scribe 
requirement in the test.  Immediately upon removal of the panel from the 
test, the coating shall receive a rating of not less than 10, no 
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blistering, as determined by ASTM D 714; 10, no rusting, as determined by 
ASTM D 610; and a rating of 6, over 2.0 to 3.0 mm  failure at scribe, as 
determined by ASTM D 1654.

2.4.2   Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 mm  
diameter mandrel, the coating film shall show no evidence of fracturing to 
the naked eye.

2.4.3   Accelerated Weathering, Chalking Resistance and Color Change

A sample of the sheets shall be tested in accordance with ASTM G 154, test 
condition UVA-340 lamp, 8h UV at 60 degree C followed by 4h CON at 45 
degrees C for 2000 total hours.  The coating shall withstand the weathering 
test without cracking, peeling, blistering, loss of adhesion of the 
protective coating, or corrosion of the base metal.  Protective coating 
with an adhesion rating of less than 4B when tested in accordance with ASTM 
D 3359, Test Method B, shall be considered as an area indicating loss of 
adhesion.  Following the accelerated weathering test, the coating shall 
have a chalk rating not less than No. 8 in accordance with ASTM D 4214 test 
procedures, and the color change shall not exceed 5 CIE or Hunter Lab color 
difference (delta E) units in accordance with ASTM D 2244.  For sheets 
required to have a low gloss finish, the chalk rating shall be not less 
than No. 6 and the color difference shall be not greater than 7 units.

2.4.4   Humidity Test

When subjected to a humidity cabinet test in accordance with ASTM D 2247 
for 1000 hours, a scored panel shall show no signs of blistering, cracking, 
creepage or corrosion.

2.4.5   Impact Resistance

Factory-painted sheet shall withstand direct and reverse impact in 
accordance with ASTM D 2794 13 mm  diameter hemispherical head indenter, 
equal to 6.7 times the metal thickness in mm, expressed in N-meters,  with 
no cracking.

2.4.6   Abrasion Resistance Test

When subjected to the falling sand test in accordance with ASTM D 968, 
Method A, the coating system shall withstand a minimum of 50 liters of sand 
before the appearance of the base metal.  The term "appearance of base 
metal" refers to the metallic coating on steel or the aluminum base metal.

2.4.7   Specular Gloss

Finished roof surfaces shall have a specular gloss value of 30 plus or 
minusat 60 degrees when measured in accordance with ASTM D 523.

2.4.8   Pollution Resistance

Coating shall show no visual effects when covered spot tested in a 10 
percent hydrochloric acid solution for 24 hours in accordance with ASTM D 
1308.
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2.5   NOT USED

2.6   INSULATION

Thermal resistance of insulation shall be not less than the R-values shown 
on the contract drawings.  R-values shall be determined at a mean 
temperature of 24 degrees C  in accordance with ASTM C 518.  Insulation 
shall be a standard product with the insulation manufacturer, factory 
marked or identified with insulation manufacturer's name or trademark and 
R-value.  Identification shall be on individual pieces or individual 
packages.  Insulation , including facings, shall have a flame spread not in 
excess of 75 and a smoke developed rating not in excess of 150  when tested 
in accordance with ASTM E 84.  The stated R-value of the insulation shall 
be certified by an independent Registered Professional Engineer if tests 
are conducted in the insulation manufacturer's laboratory.

2.6.1   Rigid Board Insulation for Use Above a Roof Deck

2.6.1.1   Polyisocyanurate

Polyisocyanurate insulation shall conform to ASTM C 1289, Type I, Class 2 
(having a minimum recovered material content of 9 percent by weight of core 
material in the polyisocyanurate portion).

2.7   INSULATION RETAINERS

Insulation retainers shall be type, size, and design necessary to 
adequately hold the insulation and to provide a neat appearance.  Metallic 
retaining members shall be nonferrous or have a nonferrous coating.  
Nonmetallic retaining members, including adhesives used in conjunction with 
mechanical retainers or at insulation seams, shall have a fire resistance 
classification not less than that permitted for the insulation.

2.8   SEALANT

Sealant shall be an elastomeric type containing no oil or asphalt.  Exposed 
sealant shall be clear and shall cure to a rubberlike consistency.  Sealant 
placed in the roof panel standing seam ribs shall be provided in accordance 
with the manufacturer's recommendations.

2.9   GASKETS AND INSULATING COMPOUNDS

Gaskets and insulating compounds shall be nonabsorptive and suitable for 
insulating contact points of incompatible materials.  Insulating compounds 
shall be nonrunning after drying.

2.10   VAPOR RETARDER

2.10.1   NOT USED

2.10.2   Vapor Retarders Separate from Insulation

Vapor retarder material shall be polyethylene sheeting conforming to ASTM D 
4397.  A single ply of 0.25 mm  polyethylene sheet; or, at the Contractor's 
option, a double ply of 0.15 mm  polyethylene sheet shall be used.  A fully 
compatible polyethylene tape which has equal or better water vapor control 
characteristics than the vapor retarder material shall be provided.  A 
cloth industrial duct tape in a utility grade shall also be provided to use 
as needed to protect the vapor retarder from puncturing.
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2.10.3   Slip Sheet for Use With Vapor Retarder

Slip sheet for use with vapor retarder shall be a 0.24 kg per square meter  
rosin-sized, unsaturated building paper.  Provide a slip sheet over the 
vapor retarder when it is located on top of the rigid insulation.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with the manufacturer's erection 
instructions and drawings.  Dissimilar materials which are not compatible 
when contacting each other shall be insulated by means of gaskets or 
insulating compounds.  Improper or mislocated drill holes shall be plugged 
with an oversize screw fastener and gasketed washer; however, sheets with 
an excess of such holes or with such holes in critical locations shall not 
be used.  Exposed surfaces and edges shall be kept clean and free from 
sealant, metal cuttings, hazardous burrs, and other foreign material.  
Stained, discolored, or damaged sheets shall be removed from the site.

3.1.1   Roofing

Roof panels shall be installed with the standing seams in the direction of 
the roof slope.  Side and end lap distances, joint sealing, and fastening 
and spacing of fasteners shall be in accordance with manufacturer's 
standard practice.  Spacing of exposed fasteners shall present an orderly 
appearance and shall be permitted only at rakes, eaves, panel splices and 
where required for the attachment of flashings, gutter and similiar 
accessories.  Side laps and end laps of roof panels and joints at 
accessories shall be sealed.  Fasteners shall be driven normal to the 
surface.  Method of applying joint sealant shall conform to the 
manufacturer's recommendation to achieve a complete weathertight 
installation.  Accessories shall be fastened into substrate, except as 
otherwise approved.  Closure strips shall be provided as indicated and 
where necessary to provide weathertight construction.

3.1.2   Concealed Anchor Clips

Roof panels shall be fastened to the roof deck with concealed fastening 
clips. Clips shall be attached to the metal deck with bolts or screws. The 
maximum distance between clips and the spacing and type of clip shall 
conform with UL 580 Class I-90 performance requirements for the specific 
system to be installed on the project. In no case shall the distance 
between fasteners exceed 1500mm on center.

3.1.3   Underlayment

Underlayment shall be installed at all eaves and valleys. The underlayment 
shall extend up the eave and both sides of the valley 1200mm. It shall be 
installed directly over the insulation. If a roof panel rests directly on 
the underlayments, a slip sheet shall be installed as a top layer, beneath 
the metal roofing panels, to prevent adhesion.  All underlayments shall be 
installed so that successive strips overlap the next lower strip in shingle 
fashion.  Underlayments shall be installed in accordance with the 
manufacturer's written instructions.  The underlayments shall ensure that 
any water that penetrates below the metal roofing panels will drain outside 
of the building envelope.
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3.2   INSULATION INSTALLATION

Insulation shall be installed as indicated and in accordance with 
manufacturer's instructions.  Insulation shall be continuous over entire 
roof surface.  Where expansion joints, terminations, and other connections 
are made, the cavity shall be filled with batt insulation and vapor 
retarder providing equivalent R-Value and perm rating as remaining 
insulation.

3.2.1   Board Insulation in Warm Climates

**************************************************************************
Rigid insulation shall be laid in close contact.  Offset joints in the 
second layer from joints in the first layer.  Rigid insulation shall be 
attached to the metal roof deck with bearing plates and fasteners, as 
recommended by the insulation manufacturer, so that the insulation joints 
are held tight against each other, with no less than 1 fastener and bearing 
plate per 0.37 square meter  of insulation.  Layout and joint pattern of 
insulation and fasteners shall be indicated on the shop drawings.  
Insulation boards that have been exposed to water shall not be allowed and 
shall be removed from jobsite immediately.

**************************************************************************

3.3   PROTECTION OF VAPOR RETARDER FROM ROOF DECK

A cloth industrial duct tape shall be adhered over all the seams of metal 
roof decking, at any penetration edges, and at all surface areas exhibiting 
sharp burrs or similar protrusions.  For other types of roof decking, cloth 
industrial duct tape shall be adhered over all irregularities which could 
potentially puncture polyethylene membrane.

3.4   VAPOR RETARDER INSTALLATION

3.4.1   NOT USED

 3.4.2   Polyethylene Vapor Retarder

The polyethylene vapor retarder membrane shall be installed over the entire 
surface.  A fully compatible polyethylene tape shall be used to seal the 
edges of the sheets to provide a vapor tight membrane.  Sheet edges shall 
be lapped not less than 150 mm.   Sufficient material shall be provided to 
avoid inducing stresses in the sheets due to stretching or binding.  All 
tears or punctures that are visible in the finished surface at any time 
during the construction process shall be sealed with polyethylene tape.

3.5   NOT USED
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**************************************************************************

CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON-STRUCTURAL METAL ROOF SYSTEM

FACILITY DESCRIPTION_________________________________________________

BUILDING NUMBER:_____________________________________________________

CORPS OF ENGINEERS CONTRACT NUMBER:__________________________________

CONTRACTOR

CONTRACTOR:__________________________________________________________

ADDRESS:_____________________________________________________________

POINT OF CONTACT:____________________________________________________

TELEPHONE NUMBER:____________________________________________________

OWNER

OWNER:_______________________________________________________________

ADDRESS:_____________________________________________________________

POINT OF CONTACT:____________________________________________________

TELEPHONE NUMBER:____________________________________________________

CONSTRUCTION AGENT

CONSTRUCTION AGENT:__________________________________________________

ADDRESS:_____________________________________________________________

POINT OF CONTACT:____________________________________________________

TELEPHONE NUMBER:____________________________________________________

**************************************************************************
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**************************************************************************

CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON-STRUCTURAL METAL ROOF SYSTEM
(continued)

THE NON-STRUCTURAL METAL ROOF SYSTEM INSTALLED ON THE ABOVE NAMED BUILDING IS 
WARRANTED BY _____________________________ FOR A PERIOD OF FIVE (5) YEARS 
AGAINST WORKMANSHIP AND MATERIAL DEFICIENCES, WIND DAMAGE, STRUCTURAL 
FAILURE, AND LEAKAGE.  THE NON-STRUCTURAL METAL ROOFING SYSTEM COVERED UNDER 
THIS WARRANTY SHALL INCLUDE, BUT SHALL NOT BE LIMITED TO, THE FOLLOWING:  THE 
ENTIRE ROOFING SYSTEM, MANUFACTURER SUPPLIED FRAMING AND STRUCTURAL MEMBERS, 
METAL ROOF PANELS, FASTENERS, CONNECTORS, ROOF SECUREMENT COMPONENTS, AND 
ASSEMBLIES TESTED AND APPROVED IN ACCORDANCE WITH UL 580.  IN ADDITION, THE 
SYSTEM PANEL FINISHES, SLIP SHEET, INSULATION, VAPOR RETARDER, ALL 
ACCESSORIES, COMPONENTS, AND TRIM AND ALL CONNECTIONS ARE INCLUDED.  THIS 
INCLUDES ROOF PENETRATION ITEMS SUCH AS VENTS, CURBS, SKYLIGHTS; INTERIOR OR 
EXTERIOR GUTTERS AND DOWNSPOUTS; EAVES, RIDGE, HIP, VALLEY, RAKE, GABLE, 
WALL, OR OTHER ROOF SYSTEM FLASHINGS INSTALLED AND ANY OTHER COMPONENTS 
SPECIFIED WITHIN THIS CONTRACT TO PROVIDE A WEATHERTIGHT ROOF SYSTEM; AND 
ITEMS SPECIFIED IN OTHER SECTIONS OF THE SPECIFICATIONS THAT ARE PART OF THE 
NON-STRUCTURAL METAL ROOFING SYSTEM.

ALL MATERIAL DEFICIENCIES, WIND DAMAGE, STRUCTURAL FAILURE, AND LEAKAGE 
ASSOCIATED WITH THE NON-STRUCTURAL METAL ROOF SYSTEM COVERED UNDER THIS 
WARRANTY SHALL BE REPAIRED AS APPROVED BY THE CONTRACTING OFFICER.  THIS 
WARRANTY SHALL COVER THE ENTIRE COST OF REPAIR OR REPLACEMENT, INCLUDING ALL 
MATERIAL, LABOR, AND RELATED MARKUPS.  THE ABOVE REFERENCED WARRANTY 
COMMENCED ON THE DATE OF FINAL ACCEPTANCE ON ____________________________ AND 
WILL REMAIN IN EFFECT FOR STATED DURATION FROM THIS DATE.

SIGNED, DATED, AND NOTARIZED (BY COMPANY PRESIDENT)

____________________________________________________________
       (Company President)                      (Date)

**************************************************************************
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**************************************************************************

CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON-STRUCTURAL METAL ROOFING SYSTEM
(continued)

THE CONTRACTOR SHALL SUPPLEMENT THIS WARRANTY WITH WRITTEN WARRANTIES FROM 
THE MANUFACTURER AND/OR INSTALLER OF THE NON-STRUCTURAL METAL ROOFING SYSTEM, 
WHICH SHALL BE SUBMITTED ALONG WITH THE CONTRACTOR'S WARRANTY.  HOWEVER, THE 
CONTRACTOR WILL BE ULTIMATELY RESPONSIBLE FOR THIS WARRANTY AS OUTLINED IN 
THE SPECIFICATIONS AND AS INDICATED IN THIS WARRANTY EXAMPLE.

EXCLUSIONS FROM COVERAGE

1.  NATURAL DISASTERS, ACTS OF GOD (LIGHTNING, FIRE, EXPLOSIONS, SUSTAINED 
WIND FORCES IN EXCESS OF THE DESIGN CRITERIA, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLIGENCE OR ABUSE OR MISUSE BY GOVERNMENT OR OTHER PERSONNEL, 
INCLUDING ACCIDENTS, VANDALISM, CIVIL DISOBEDIENCE, WAR, OR DAMAGE CAUSED BY 
FALLING OBJECTS.

3.  DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DISTORTION, WARPAGE, 
OR DISPLACEMENT OF THE BUILDING STRUCTURE OR ALTERATIONS MADE TO THE BUILDING.

4.  CORROSION CAUSED BY EXPOSURE TO CORROSIVE CHEMICALS, ASH OR FUMES 
GENERATED OR RELEASED INSIDE OR OUTSIDE THE BUILDING FROM CHEMICAL PLANTS, 
FOUNDRIES, PLATING WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE 
LIKE.

5.  FAILURE OF ANY PART OF THE NON-STRUCTURAL METAL ROOF DUE TO ACTIONS BY 
THE OWNER TO INHIBIT FREE DRAINAGE OF WATER FROM THE ROOF AND GUTTERS AND 
DOWNSPOUTS OR ALLOW PONDING WATER TO COLLECT ON THE ROOF SURFACE.  
CONTRACTOR'S DESIGN SHALL INSURE FREE DRAINAGE FROM THE ROOF AND NOT ALLOW 
PONDING WATER.

6.  THIS WARRANTY APPLIES TO THE NON-STRUCTURAL METAL ROOFING SYSTEM.  IT 
DOES NOT INCLUDE ANY CONSEQUENTIAL DAMAGE TO THE BUILDING INTERIOR OR 
CONTENTS WHICH IS COVERED BY THE WARRANTY OF CONSTRUCTION CLAUSE INCLUDED IN 
THIS CONTRACT.

7.  THIS WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER WITHOUT WRITTEN 
CONSENT OF THE CONTRACTOR; AND THIS WARRANTY AND THE CONTRACT PROVISIONS WILL 
TAKE PRECEDENCE OVER ANY CONFLICTS WITH STATE STATUTES.

**

**************************************************************************
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**************************************************************************

CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON-STRUCTURAL METAL ROOF SYSTEM
(continued)

**REPORTS OF LEAKS AND ROOF SYSTEM DEFICIENCIES SHALL BE RESPONDED TO WITHIN 
48 HOURS OF RECEIPT OF NOTICE, BY TELEPHONE OR IN WRITING, FROM EITHER THE 
OWNER OR CONTRACTING OFFICER.  EMERGENCY REPAIRS TO PREVENT FURTHER ROOF 
LEAKS SHALL BE INITIATED IMMEDIATELY; A WRITTEN PLAN SHALL BE SUBMITTED FOR 
APPROVAL TO REPAIR OR REPLACE THIS ROOF SYSTEM WITHIN SEVEN (7) CALENDAR 
DAYS.  ACTUAL WORK FOR PERMANENT REPAIRS OR REPLACEMENT SHALL BE STARTED 
WITHIN 30 DAYS AFTER RECEIPT OF NOTICE, AND COMPLETED WITHIN A REASONABLE 
TIME FRAME.  IF THE CONTRACTOR FAILS TO ADEQUATELY RESPOND TO THE WARRANTY 
PROVISIONS, AS STATED IN THE CONTRACT AND AS CONTAINED HEREIN, THE 
CONTRACTING OFFICER MAY HAVE THE NON-STRUCTURAL METAL ROOF SYSTEM REPAIRED OR 
REPLACED BY OTHERS AND CHARGE THE COST TO THE CONTRACTOR.

IN THE EVENT THE CONTRACTOR DISPUTES THE EXISTENCE OF A WARRANTABLE DEFECT, 
THE CONTRACTOR MAY CHALLENGE THE OWNER'S DEMAND FOR REPAIRS AND/OR 
REPLACEMENT DIRECTED BY THE OWNER OR CONTRACTING OFFICER EITHER BY REQUESTING 
A CONTRACTING OFFICER'S DECISION UNDER THE CONTRACT DISPUTES ACT, OR BY 
REQUESTING THAT AN ARBITRATOR RESOLVE THE ISSUE.  THE REQUEST FOR AN 
ARBITRATOR MUST BE MADE WITHIN 48 HOURS OF BEING NOTIFIED OF THE DISPUTED 
DEFECTS.  UPON BEING INVOKED, THE PARTIES SHALL, WITHIN TEN (10) DAYS, 
JOINTLY REQUEST A LIST OF FIVE (5) ARBITRATORS FROM THE FEDERAL MEDIATION AND 
CONCILIATION SERVICE.  THE PARTIES SHALL CONFER WITHIN TEN (10) DAYS AFTER 
RECEIPT OF THE LIST TO SEEK AGREEMENT ON AN ARBITRATOR.  IF THE PARTIES 
CANNOT AGREE ON AN ARBITRATOR, THE CONTRACTING OFFICER AND THE PRESIDENT OF 
THE CONTRACTOR'S COMPANY WILL STRIKE ONE (1) NAME FROM THE LIST ALTERNATIVELY 
UNTIL ONE (1) NAME REMAINS.  THE REMAINING PERSON SHALL BE THE DULY SELECTED 
ARBITRATOR.  THE COSTS OF THE ARBITRATION, INCLUDING THE ARBITRATOR'S FEE AND 
EXPENSES, COURT REPORTER, COURTROOM OR SITE SELECTED, ETC., SHALL BE BORNE 
EQUALLY BETWEEN THE PARTIES.  EITHER PARTY DESIRING A COPY OF THE TRANSCRIPT 
SHALL PAY FOR THE TRANSCRIPT.  A HEARING WILL BE HELD AS SOON AS THE PARTIES 
CAN MUTUALLY AGREE.  A WRITTEN ARBITRATOR'S DECISION WILL BE REQUESTED NOT 
LATER THAN 30 DAYS FOLLOWING THE HEARING.  THE DECISION OF THE ARBITRATOR 
WILL NOT BE BINDING; HOWEVER, IT WILL BE ADMISSIBLE IN ANY SUBSEQUENT APPEAL 
UNDER THE CONTRACT DISPUTES ACT.

A FRAMED COPY OF THIS WARRANTY SHALL BE POSTED IN THE MECHANICAL ROOM OR 
OTHER APPROVED LOCATION DURING THE ENTIRE WARRANTY PERIOD.

**************************************************************************

        -- End of Section --
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SECTION 07551R

SBS-MODIFIED BITUMEN SHEET ROOFING
03/02

AMENDMENT 1

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 in the text by basic 
designation only.

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825c (1998) Approval Guide Building Materials

UNDERWRITERS LABORATORIES (UL)

UL Bld Mat Dir (1998) Building Materials Directory

UL 790 (1997) Tests for Fire Resistance of Roof 
Covering Materials

1.2   SYSTEM DESCRIPTION

The modified bitumen roofing system shall consist of a manufacturer's 
standard, prefabricated, reinforced polymer-modified bitumen membrane, with 
base sheet, and insulation as specified and indicated.  The manufacturer 
shall have a minimum of 5 years experience in manufacturing of the proposed 
modified bitumen sheet roofing for similar applications.

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.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Acceptable Manufacturer Products; G, RO

Manufacturers products listed in this specification are referenced 
to establish a standard of quality.  When the specific product 
listed is submitted by the Contractor, that submittal will be 
considered For Information Only.  When an equal to that named in 
this specification is submitted, it shall be for Government 
Approval (G).  The following manufacturer products are 
specifically mentioned in this specification:

Johns Manville Roofing System Group
717 17th Street
Denver, CO. 80202
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800-654-3103

Siplast
Suite 1600N 
222 West Los Colinas Blvd.
Irving, Texas 75039
972-869-0070

Modified Bitumen Roof Manuf. Product submitted as an "or equal"; 
G, RO.

SD-07 Certificates

Qualifications; G, RO

Evidence that the manufacturer has a minimum of 5 years experience 
manufacturing modified bitumen roofing.  The roofing system 
applicator shall be approved by the modified bitumen roofing 
manufacturer, and shall have a minimum of 5 years experience as an 
approved applicator.  A list of installations using the same 
products and applicator as proposed shall be included.

Materials; G, RO

Certificates of compliance for felts, bitumens, and membrane sheet.

SD-08 Manufacturer's Instructions

Materials and Installation; G, RO

Manufacturer's instructions, including membrane description and 
performance data, detailed procedure for installation, and safety 
precautions, prior to the start of roofing work.

SD-09 Samples

Samples of the following:  300 mm x 300 mm square samples of each 
color modified, bituminous, mineral-surface cap sheets to be 
exposed as finished roof surfaces.

SD-13 Records

Bills of Lading; G, RO

Bills of lading shall indicate the flash point and equiviscous 
temperature (EVT) and this information shall be shown on labels 
for each unit (or plug) of asphalt.

1.4   STORAGE OF MATERIALS

Felts and roofing sheets shall be kept dry before, during, and after 
delivery to the site.  Felts and roofing sheets shall be stored on end one 
level high, in an enclosed building or trailer and on platforms, off the 
deck or floor.  Felts and sheets shall be maintained at a temperature above 
10 degrees C for 24 hours immediately before laying.

1.5   COORDINATION REQUIREMENTS

The work shall be coordinated with other trades to ensure that components 
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are available when they are to be secured or stripped into the roofing 
system.

1.5.1   Insulation Application

Application of roofing shall immediately follow application of insulation 
as a continuous operation.

1.5.2   Flashing

Modified bituminous sheet shall be used for flashings where the roof deck 
abuts angles, vertical surfaces, edge metal, and penetrations, unless 
otherwise specified or indicated.  Flashing shall be installed as the work 
progresses.

1.5.3   Sheet Metalwork

Sheet metalwork specified in Section 07600 SHEET METALWORK, GENERAL shall 
be coordinated with roofing operations.

1.6   ENVIRONMENTAL CONDITIONS

Air temperature shall be above 4 degrees C  and there shall be no visible 
ice, frost, or moisture on the roof deck at the time roofing is installed.

1.   Precipitation:  Do not apply roofing materials during 
precipitation or in the event there is a probability of precipitation 
during application.  Take adequate precautions to ensure that 
materials, applied roofing, and building interiors are protected from 
possible moisture damage or contamination.

 
2.   Temperature Restrictions - asphalt:  At ambient temperatures of 4 
degrees C and below, special precautions must be taken to ensure that 
the specified Type IV asphalt maintains a minimum acceptable 204 
degrees C at the point of sheet application.  The asphalt must not be 
overheated to compensate for cold conditions.  The use of insulated 
handling equipment is strongly recommended.  Hot luggers, mop carts, 
and kettle-to-roof supply lines should be insulated.  Hand mops should 
be constructed with a smaller yarn head to facilitate short moppings.  
Luggers and mop carts should never be more than half filled at all 
times.

3.   Temperature Restrictions - cold adhesive:  At low temperatures, 
the specified cold adhesive becomes more viscous, making even 
distribution more difficult. The optimal temperature of the adhesive at 
point of application is 21 degrees C.  To facilitate application when 
ambient temperatures are below 10 degrees C, store the adhesive and 
roll goods in a warm place immediately prior to use.  Roll or broom the 
sheets to ensure contact with the underlying adhesive.  Suspend 
application in situations where the adhesive cannot be kept at 
temperatures allowing for even distribution.

1.7   FLAME HEATED EQUIPMENT

Torch application shall be approved by the membrane manufacturer for the 
specific modified bitumen.  Open flame equipment shall not be left 
unattended while ignited.
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1.8   NOT USED

1.9   FIRE AND WIND UPLIFT REQUIREMENTS

The complete roof system shall have a UL 790, Class A or B classification, 
be listed as "fire classified" in UL Bld Mat Dir, and bear the UL label or 
be listed as a Class I Roof Deck in FM P7825c.  Roofing system over steel 
deck shall be rated Class I-90 in accordance with FM P7825c.  Ratings from 
other independent laboratories may be substituted provided that the tests, 
requirements and ratings are documented to be equivalent, to the 
satisfaction of the Contracting Officer.

1.10   WARRANTY

1.10.1   Special Project Warranty

Provide written warranty, signed by manufacturer of primary roofing 
materials and his authorized installer, agreeing to replace/repair 
defective materials and workmanship as required to maintain roofing system 
in watertight condition.

1.10.1.1   Roofing Guarantee

The roof and associated work, including all associated flashing, shall have 
a manufacturer's unlimited (no dollar limit) guarantee for the roofing 
system against leaks from faulty or defective materials and/or workmanship 
including leaks, slippage or other obvious deficiencies for a minimum 
period of twenty (20) years, starting on the date of the Owner's acceptance 
of the project.  A manufacturer's guarantee will be issued at the 
completion of the project and will be attached to the Contractor's final 
payment request.  The roofing installer shall provide an unlimited (no 
dollar) guarantee for the installation of the roof system against leaks due 
to faulty or defective materials and/or workmanship for 5 years.  
Installer/Product Supplier is to provide in their warranty documentation 
that a 48-hour response time to a leak will be met.

1.11   QUALITY ASSURANCE

1.11.1   Manufacturers Qualifications

Obtain primary products, including each type of roofing sheet, bitumen, 
membrane flashings, and vapor retarder (if any), from a single 
manufacturer.  Provide secondary products as recommended by manufacturer of 
primary products for use with roofing system specified.

1.11.2   Installer Qualifications

Engage an experienced Installer (Roofer) who is certified by modified 
bituminous sheet roofing system manufacturer as qualified to install 
manufacturer's roofing materials.

1.11.2.1   Installer's Field Supervision

Require Installer to maintain a full-time supervisor/foreman on job site 
during times that modified bituminous sheet roofing work is in progress and 
who is experienced in installation of roofing systems similar to type and 
scope required for this Project.
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1.11.3   Insurance Certification

Assist Owner in preparation and submittal of roof installation acceptance 
certification as may be necessary in connection with fire and extended 
coverage insurance on roofing and associated work.

1.11.4   Preliminary Roofing Conference

As soon as possible after award of modified bitumen sheet roofing work, 
meet with Installer (Roofer), installers of substrate construction (roof 
decks) and other work adjoining roof system including penetrating work and 
roof accessories, Architect, Owner, and representatives of other entities 
directly concerned with performance of roofing system including (as 
applicable) Owner's insurers and test agencies.

a.  Review Requirements (Contract Documents), submittals, status of 
coordinating work, availability of materials, and installation 
facilities and establish preliminary installation schedule.  
Review requirements for inspections, testing, certifications, 
forecasted weather conditions, governing regulations, insurance 
requirements, and proposed installation procedures.

b.  Discuss roofing system protection requirements for construction 
period extending beyond roofing installation.  Discuss possible 
need for temporary roofing.

c.  Record discussion, including agreement or disagreement on matters 
of significance, furnish copy of recorded discussions to each 
participant.  If substantial disagreements exist at conclusion of 
conference, determine how disagreements will be resolved and set 
date for reconvening conference.

1.11.5   Preapplication Roofing Conference

Approximately 2 weeks before scheduled commencement of modified bitumen 
sheet roofing installation and associated work, meet at Project site with 
Installer, installer of each component of associated work, installers of 
deck or substrate construction to receive roofing work, installers of 
rooftop units and other work in and around roofing that must precede or 
follow roofing work (including mechanical work if any), Architect, Owner, 
roofing system manufacturer's representative, and other representatives 
directly concerned with performance of the Work, including (where 
applicable) Owner's insurers, test agencies, and governing authorities.

1.11.5.1   Review Foreseeable Methods and Procedures

Review foreseeable methods and procedures related to roofing work, 
including but not necessarily limited to the following:

a.   Tour representative areas of roofing substrates (decks), inspect 
and discuss condition of substrate, roof drains, curbs, 
penetrations, and other preparatory work performed by other trades.

b.   Review structural loading limitations of steel deck and inspect 
deck for loss of flatness and for required mechanical fastening.

c.   Review roofing system requirements (drawings, specifications, and 
other contract documents).
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d.   Review required submittals, both completed and yet to be 
completed.

e.   Review and finalize construction schedule related to roofing work 
and verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays.

f.   Review required inspection, testing, certifying, and material 
usage accounting procedures.

g.   Review weather and forecasted weather conditions and procedures 
for coping with unfavorable conditions, including possibility of 
temporary roofing (if not a mandatory requirement).

1.11.5.2   Record

Record (Contractor) discussions of conference, including decisions and 
agreements (or disagreements) reached, and furnish copy of record to each 
party attending.  If substantial disagreements exist at conclusion of 
conference, determine how disagreements will be resolved and set date for 
reconvening conference.

PART 2   PRODUCTS

2.1   TEMPORARY ROOFING

2.1.1   Temporary Roofing Membrane

Two plies of asphalt-impregnated glass-fiber felt complying with ASTM D 
2178, Type IV, set in and glaze-coated with hot moppings of ASTM D 312, 
Type III asphalt.

a.  Provide base of rigid perlite board roof insulation over metal 
deck surfaces of minimum thickness as required to span between top 
flutes of deck without deflections, but not less than 19 mm.  
Attach to deck with FM-approved adhesive.  (Note:  Temporary 
roofing may serve as vapor retarder with upgrade of perlite board 
as detailed below).

2.2   VAPOR RETARDER

2.2.1   Bituminous Vapor Retarder

Two plies of asphalt-impregnated glass-fiber felt, complying with ASTM D 
2178, Type IV, set in and glaze-coated with ASTM D 312, Type III asphalt.

a.  Provide rigid perlite board roof insulation substrate over metal 
deck surfaces, thickness as required to span flutes without 
deflection, 25 mm minimum thickness.  Mechanically fasten to deck.

2.3   ROOF INSULATION

2.3.1   Tapered Perlite Board Insulation

**************************************************************************
Rigid, noncombustible, perlite-fiber boards made into preformed saddles, 
crickets, tapered edge strips, and other insulation shapes where indicated 
for sloping to drain.  Fabricate to slopes indicated.  Boards shall have a 
k-value of 0.36 at 24 deg C, integrally skinned surfaces, complying with 
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ASTM C 728.  Provide manufacturer's standard sizes (for use detailed above).
**************************************************************************

2.3.2   Polyisocyanurate-Foam Board Insulation

Rigid boards of minimum 2.0-pcf density polyisocyanurate-based foam core, 
bonded to roofing felt facer sheets.  Provide in thickness indicated, with 
a minimum k-value of 0.17 when tested according to ASTM C 518 after 
insulation is conditioned per RIC/TIMA 281-1 Conditioning Procedure.  
Provide in manufacturer's standard sizes.

2.3.3   NOT USED

2.3.4   Insulation Overlay Board

**************************************************************************
Cover Board:  ASTM C728, perlite insulation board, 35 mm thick, with top 
surface seal-coated.

**************************************************************************

2.4   MODIFIED BITUMINOUS SHEET ROOFING SYSTEM

**************************************************************************
Furnish modified bituminous sheet materials complying with the following:

**************************************************************************

2.4.1   Modified Bituminous Sheet, General

**************************************************************************
 a.   Membrane Roofing System: A roof membrane assembly consisting of 2 

plies of a prefabricated, reinforced, homogeneous 
Styrene-Butadiene-Styrene (SBS) block copolymer modified asphalt 
membrane, secured to a prepared substrate.  Both reinforcement mats 
shall be impregnated and coated each side with a high quality SBS 
modified bitumen blend.  The roof system shall pass 500 cycles of ASTM 
D5849 Resistance to Cyclic Joint Displacement (fatigue) at -10 degree 
C.  Passing results shall show no signs of membrane cracking or 
interply delamination after 500 cycles.  The roof system shall pass 200 
cycles of ASTM D5849 after heat aging.  The assembly shall possess 
waterproofing capability, such that a phased roof application, with 
only the modified bitumen base ply in place, can be achieved for 
prolonged periods of time without detriment to the watertight integrity 
of the entire roof system.

b.   Roofing Membrane Sheet: ASTM D6163, Grade S, Type I or II, 
glass-fiber-reinforced, SBS-modified asphalt sheet; smooth surfaced; 
suitable for application method specified.

1.   Thickness (avg.)  91 mils (ASTM D5147)
2.   Weight (min. per 9 m2 of coverage) - 28 kg.
3.   Filler content in elastomeric blend - less than 35% by weight
4.   Low temperature flexibility @ -25 degree C  - PASS  (ASTM 
D5147)
5.   Maximum Load (avg.) @ 23 degree C - 5.25 kN/m  (ASTM D5147)
6.   Maximum Load (avg.) @ -18 degree C - 12.25 kN/m  (ASTM D5147)
7.   Elongation @ 5% Maximum Load (avg.) @ 23 degree C - 50%  
(ASTM D5147)
8.   Dimensional Stability (max.) - 0.5%  (ASTM D5147)
9.   High Temperature Stability (min.) - 121 degree C
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10.   Approvals - UL Class listed, FM Approved (products shall 
bear seals of approval)
11.   Reinforcement - fiberglass mat or other meeting the 
performance criteria

c.   Granular Surfaced Roofing Membrane Cap Sheet: ASTM D6163, Grade G, 
Type I or II, glass-fiber-reinforced, SBS-modified asphalt sheet; 
granular surfaced; suitable for application method specified, and as 
follows:

 1.   Thickness  (avg.):  130 mils
          2.   Thickness at selvage (avg.):  98 mils (ASTM D5147)
          3.   Thickness at selvage (min.):  94 mils (ASTM D5147)
          4.   Weight (min. per 9 m² of coverage) - 40 kg.
          5.   Filler content in elastomeric blend - less than 35% by weight
          6.   Low temperature flexibility @ -25 degree C  - PASS  (ASTM 

D5147)
          7.   Maximum Load (avg.) @ 23º C - 5.25 kN/m  (ASTM D5147)
          8.   Maximum Load (avg.) @ -18º C - 12.25 kN/m  (ASTM D5147)
          9.   Elongation @ 5% Maximum Load (avg.) @ 23º C - 55%  (ASTM

      D5147)
         10.   Dimensional Stability (max.) - 0.5%  (ASTM D5147)
         11.   High Temperature Stability (min.) - 121º C (ASTM D5147)
         12.   Granule Embedment (max. loss) - 2.0 grams per sample  (ASTM 

      D5147)
         13.   Approvals - UL Class listed, FM Approved (products shall

      bear seals of approval)
         14.   Reinforcement - fiberglass mat or other meeting the

      performance criteria
         15.   Surfacing - ceramic granules; Color:  White

d.   Granular Surfaced Roofing Membrane Cap Sheet (FOR USE IN THE OPEN 
MECHANCIAL SPACE 305): ASTM D6163, Grade G, Type I or II, 
glass-fiber-reinforced, SBS-modified asphalt sheet; granular surfaced; 
suitable for application method specified, and as follows:

          1.   Thickness  (avg.):  130 mils
          2.   Thickness at selvage (avg.):  98 mils (ASTM D5147)
          3.   Thickness at selvage (min.):  94 mils (ASTM D5147)
          4.   Weight (min. per 9 m² of coverage) - 41 kg.
          5.   Filler content in elastomeric blend - less than 35% by weight
          6.   Low temperature flexibility @ -25º C  - PASS  (ASTM D5147)
          7.   Maximum Load (avg.) @ 23º C - 14 kN/m  (ASTM D5147)
          8.   Maximum Load (avg.) @ -18º C - 26.25 kN/m  (ASTM D5147)
          9.   Elongation @ 5% Maximum Load (avg.) @ 23º F - 55%  (ASTM

      D5147)
         10.   Dimensional Stability (max.) - 0.1%  (ASTM D5147)
         11.   High Temperature Stability (min.) - 121º C (ASTM D5147)
         12.   Granule Embedment (max. loss) - 2.0 grams per sample  (ASTM 

      D5147)
         13.   Approvals - UL Class listed, FM Approved (products shall

      bear seals of approval)
         14.   Reinforcement - fiberglass mat or other meeting the

      performance criteria
         15.   Surfacing - ceramic granules; Color:  White

      e.   Base Flashing Sheet Materials

Backer Sheet: ASTM D6163, Grade S, Type I or II, glass-fiber-reinforced, 
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SBS-modified asphalt sheet; smooth surfaced; suitable for application 
method specified.

Flashing Sheet:  ASTM D6298, glass-fiber-reinforced, SBS-modified asphalt 
sheet; metal-foil surfaced; suitable for application method specified, and 
as follows:

          1.   Thickness (avg.) - 142 mils (ASTM D5147)
          2.   Thickness (min.) - 138 mils (ASTM D5147)
          3.   Weight (min. per 9 m² of coverage) - 42 kg.
          4.   Filler content in elastomeric blend - less than 35% by weight
          5.   Low temperature flexibility @ -18º C  - PASS  (ASTM D5147)
          6.   Maximum Load (avg.) @ 23º C - 14.88 kN/m  (ASTM D5147)
          7.   Maximum Load (avg.) @ -18º C - 31.50 kN/m  (ASTM D5147)
          8.   Elongation @ 5% Maximum Load (avg.) @ 22º C - 45%  (ASTM

      D5147)
          9.   Dimensional Stability (max.) - 0.5%  (ASTM D5147)
         10.   High Temperature Stability (min.) - 107º C (ASTM D5147)
         11.   Thermal Shock Resistance  (maximum) - 0.2% (UEAtc standard)
         12.   Approvals - UL Approved, FM Approved (products shall bear

      seals of approval)
         13.   Reinforcement - fiberglass scrim mat or other meeting the

      performance criteria
         14.   Surfacing (Roof Type A) - aluminum metal foil.
**************************************************************************

2.5   MISCELLANEOUS MATERIALS

2.5.1   Wood Members

Comply with requirements of Division 6 Section "Miscellaneous Carpentry" 
for wood members indicated as roofing system work.

2.5.2   Cants

Perlite board, ASTM C 728 or wood fiberboard, ASTM C 208.  (Manufacturer's 
Option).

2.5.3   Tapered Edge Strips

Rigid perlite board, ASTM C 728 or rigid wood fiberboard, ASTM C 208 per 
manufacturer's standard detailing.

2.5.4   Walkway Protection Boards

Walkway Pads:  Mineral-granule-surfaced, reinforced asphaltic composition, 
slip-resisting pads, manufactured as a traffic pad for foot traffic and 
acceptable to roofing system manufacturer, 68 mm thick, minimum.  Pad Size: 
 760 mm x 1525 mm.  Locate as indicated on drawings.  Granule Color:  
Weatherwood.

2.5.5   Available Products

Subject to compliance with requirements, products that may be incorporated 
in the Work include, but are not limited to, the following:

a.  Paratread, Siplast/Icopal Corporation.
b.  J-Walk, Manville Sales Corporation.
c.  White Walk, W. R. Meadows, Inc.
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2.5.6   NOT USED

2.5.7   Mastic Sealant

Polyisobutylene (plain or bituminous modified), nonhardening, nonmigrating, 
nonskinning, and nondrying.

2.5.8   Fasteners

Galvanized steel, fluoropolymer-coated steel, or nonferrous metal screws, 
meeting the corrosion-resistance provisions in FMG 4470.  Size, length, and 
type recommended by manufacturer as suitable for material to be fastened, 
substrate, and that will comply with requirements of governing authorities 
and listing agencies.

2.5.9   Membrane Cold Adhesive

A blend of special adhesive asphalts and safe, high-flash, quick drying 
solvents that meets or exceeds ASTM D4479, TYPE III requirements.

PART 3   EXECUTION

3.1   EXAMINATION

Examine substrate surfaces to receive modified bitumen sheet roofing system 
and associated work and conditions under which roofing will be installed.  
Do not proceed with roofing until unsatisfactory conditions have been 
corrected in a manner acceptable to Installer.

a.  Verify that flatness and fastening of metal roof decks comply with 
installation tolerances specified in Division 5 Section "Steel 
Deck".

3.2   GENERAL INSTALLATION REQUIREMENTS

3.2.1   Inspection and Test Agencies

Cooperate with inspection and test agencies engaged or required to perform 
services in connection with installing modified bitumen sheet roofing 
system.

3.2.2   Protect

Protect other work from spillage of modified bitumen roofing materials, and 
prevent liquid materials from entering or clogging drains and conductors.  
Replace or restore other work damaged by installation of modified 
bituminous sheet roofing system work.

3.2.3   Insurance/Code Compliance

Where required, install and test modified bitumen sheet roofing system to 
comply with governing regulations and specified insurance requirements.

3.2.4   Coordinate

Coordinate installing roofing system components so that insulation and 
roofing plies are not exposed to precipitation or left exposed overnight.  
Provide cut offs at end of each day's work to cover exposed ply sheets and 
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insulation with a course of coated felt with joints and edges sealed with 
roofing cement.  Remove cut offs immediately before resuming work.

3.2.5   Asphalt Bitumen Heating

Heat and apply bitumen according to EVT Method as recommended by NRCA.  Do 
not raise temperature above minimum normal fluid-holding temperature 
necessary to attain EVT (plus 5 deg F) more than 1 hour prior to time of 
application.  Determine flash point, finished blowing temperature, EVT, and 
fire-safe handling temperature of bitumen either by information from 
manufacturer or by suitable tests.  Do not exceed recommended temperature 
limits during bitumen heating.  Do not heat bitumen to a temperature higher 
than 25 deg F below flash point.  Discard bitumen that has been held at 
temperature exceeding finish blowing temperature (FBT) for more than 3 
hours.  Keep kettle lid closed except when adding bitumen.

3.2.6   Bitumen Mopping Weights

For interply mopping, apply bitumen at the rate of 25 lb of asphalt per 
roof square (plus or minus 25 percent on a total-job average basis).

3.2.7   Substrate Joint Penetrations

Prevent bitumen from penetrating substrate joints, entering building, or 
damaging roofing system components or adjacent building construction.  
Where mopping is applied directly to substrate, tape substrate joints or, 
where steep asphalt is used, hold asphalt back 50 mm from both sides of the 
joint.

3.2.8   Cutoffs

At end of each day's roofing installation, protect exposed edge of 
incomplete work, including ply sheets and any insulation.  Provide 
temporary covering of two plies of No. 15 roofing felt set in full moppings 
of hot bitumen; remove at beginning of next day's work.

3.2.9   Temporary Roofing on Steel Decks

Apply continuous ribbons of Type III hot asphalt to deck at 150 mm o.c.; 
thickness sufficient to spread to 50 mm in width when insulation is placed. 
 Install one course of perlite board roof insulation in hot asphalt; 
thickness as required to span deck flutes but not less than ½-inch thick.  
Apply two plies of roofing felts, lapping each felt 19 inches over 
preceding one, using solid moppings of Type III asphalt at a rate of 20 lb 
per square (plus or minus 25 percent).  Glaze-coat completed surface with 
Type III asphalt at rate of 20 lb per square (plus or minus 25 percent).

a.  Comply with NRCA "Low-Slope Roofing Manual" Specification 10-TR 
and Diagram TR-SI.

3.2.10   Temporary Roof

Remove temporary roof completely prior to installing permanent roofing 
system.  (Note:  Temporary roofing installed to standards of vapor retarder 
as detailed may be retained).
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3.3   VAPOR RETARDER INSTALLATION

3.3.1   Vapor Retarder on Steel Decks

Mechanically fasten one course of perlite board roof insulation in 
thickness as required to span deck flutes, but not less than 25 mm thick.  
Use FM-approved fasteners specifically designed for securing insulation 
boards to steel roof deck and driven through metal discs.  Space fasteners 
in accordance with FM requirements for specified Windstorm Resistance 
Classification.  Locate end joints of insulation over deck flutes.

3.3.2   Insulation Board

Over insulation board, apply two plies of vapor retarder felts, lapping 
each felt 483 mm over the preceding one.  Fully adhere each ply to deck 
using Type III asphalt at the rate of 20 lb per square (plus or minus 25 
percent).  Glaze-coat completed surface with Type III asphalt at rate of 20 
lb per square (plus or minus 25 percent).

a.  Comply with "NRCA Low-Slope Roofing Manual" Specification 11-VR 
and Diagram VR-SI.

b.  Apply tow-course stripping of glass-fiber fabric and roofing 
cement at obstructions and penetrations through vapor retarder.

3.4   INSTALLING INSULATION

3.4.1   General

Comply with insulation manufacturer's instructions and recommendations for 
the handling, installation, and bonding or anchorage of insulation to 
substrate.

3.4.2   Hot Solid Mopping

Set insulation in hot solid mopping of Type III asphalt, applied within 
temperature range of EVT plus or minus 25 deg F (14 deg C) and at rate of 
25 lb per 100 sq. ft. (plus or minus 15 percent on total-job basis).  Run 
long joints of insulation in continuous straight line, perpendicular to 
roof slope, with end joints staggered between rows.

3.4.3   Two-Layer Installation

Secure the bottom layer of roof insulation with mechanical anchors of the 
type and spacing indicated but in no case provide less than one anchor per 
3700 square cm of surface area or less anchorage than required by FM "Loss 
Prevention Data Sheet 1-28".  Stagger the joints of second layer from 
joints of first layer a minimum of 150 mm each direction.  Install second 
layer in full mopping of hot Type III asphalt.

3.4.4   Trim Surface

Trim surface of insulation where necessary at roof drains so completed 
surface is flush with ring of drain.

3.4.5   Nailers

Where insulated substrates slope more than ½ inch per foot, install wood 
nailers of same thickness as insulation, spaced not more than 609 mm to 
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6400 mm apart and between insulation boards, depending on board size.  
Anchor nailers to substrate.  Run nailers perpendicular to slope of roof 
unless otherwise indicated.

3.5   ROOF MEMBRANE INSTALLATION

3.5.1   Shingling Plies

Install membrane with ply sheets shingled uniformly to achieve required 
number of membrane plies throughout.  Shingle in proper direction to shed 
water on each large area of roofing, where slope is significant (over 50 mm 
per foot).

3.5.2   Cant Strips / Tapered Edge Strips

Install preformed 45-degree cant strips at junctures of modified bituminous 
sheet roofing system membrane with vertical surface.  Provide preformed, 
tapered edge strips at perimeter edges of roof that do not terminate at 
vertical surfaces.

3.5.3   Base Sheet

Install one lapped course of base sheet.  Mop to non-nailable substrate 
with steep asphalt, except use special adhesive where indicated.

3.5.4   NOT USED

3.5.5   Set-On Accessories

Where small roof accessories are set on modified bituminous sheet roofing, 
set metal flanges in a bed of roofing cement and seal penetration of 
membrane with bead of roofing cement to prevent flow of bitumen from 
membrane.

3.5.6   Lap Joints

All lap joints shall have positive "runout" at joint edge.  Runout shall 
have granules of the roof color applied while adhesive or bitumen is hot 
upon final installation of cap sheet.

3.5.7   Granular Top Ply

Install the top cap ply, lapped amount indicated to form a continuous, 
uniform membrane with continuous cold adhesive moppings between sheets so 
that ply sheets do not touch.

3.6   MEMBRANE FLASHING AND STRIPPING

3.6.1   Modified Bituminous Flashing

Install modified bituminous flashing at cant strips and other sloping and 
vertical surfaces, at roof edges, and at penetrations through roof.  
Install one ply of flashing sheet material by mopping substrate and back of 
flashing sheet with Type III asphalt and embedding flashing solidly against 
substrate.  Extend flashing a minimum of 150 mm onto modified bituminous 
sheet roofing.
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3.6.2   Modified Bituminous

Install modified bituminous stripping where metal flanges are set on 
roofing.  Install one ply of modified bituminous stripping in a continuous 
mopping of Type III asphalt and extend stripping a minimum of 150 mm out 
onto the roof membrane.

3.6.3   NOT USED

3.6.4   Expansion of Running Metal Flashing

Allow for expansion of running metal flashing and edge trim that adjoins 
roofing.  Do not seal or bond membrane or modified bituminous flashing or 
stripping to metal flanges over 3 feet in length.

3.6.5   Counter-Flashings

Counter-Flashings, cap flashings, expansion joints, and similar work to be 
coordinated with modified bitumen roofing work are specified in other 
Sections.

3.6.6   Roof Accessories

Miscellaneous sheet metal accessory items, including piping vents, 
insulation vents and other devices to be coordinated with modified 
bituminous roofing system work, are specified in other Sections.

3.6.7   Cap Sheet Surfacing

Promptly after completing base sheet (same day where possible), apply one 
lapped course of cap sheet of type indicated.  Set cap sheet in uniform 
mopping of same hot bitumen used in ply-sheet course, at average rate of 15 
lb per square, with 6 mm bitumen flow exposed along cap sheet edge.  Lap 
edges 100 mm and sheet ends 150 mm minimum.

3.7   ROOF WALKWAYS

3.7.1   Composition Board Walkways

Provide walkway protection boards at locations shown, using units of size 
shown, or if size not shown, using units of manufacturer's standard size 
and thickness.  Set units in additional pour coat of hot bitumen or roofing 
mastic after aggregate surfacing modified bituminous sheet membrane.

3.8   PROTECTING ROOFING

3.8.1   Protect Roofing During Remainder of Construction Period

Protect roofing during remainder of construction period.  At end of 
construction period, or at a time when remaining construction will in no 
way affect or endanger roofing, inspect roofing and prepare a written 
report, with copies to Architect and Owner, describing nature and extent of 
deterioration or damage found.

3.8.2   Repair or Replace

Repair or replace (as required) deterioration or defective work found at 
time of above inspection to a condition free of damage and deterioration at 
time of Substantial Completion and according to warranty requirements.
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3.9   FIRE WATCH

Fire watch shall be provided continuously during and for at least 1 hour 
following torch application.  At least two 9.46 liter containers of water 
and two 6.8 kg carbon dioxide extinguishers shall be available during the 
fire watch.  When work is interrupted, or at the end of a section of 
roofing, and at end of each day's work, areas which had been subjected to 
torch applications shall be surveyed with an infra-red sensing device.  Hot 
spots shall be cooled and re-surveyed.  If a hot spot persists, the roof 
shall be cut open and any smoldering shall be extinguished before the 
foreman leaves the site.

3.10   INSPECTION

The Contractor shall establish and maintain an inspection procedure to 
assure compliance of the installed roofing with the contract requirements.  
Any work found not to be in compliance with the contract shall be promptly 
removed and replaced or corrected in an approved manner.  Inspection shall 
include, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
roofing workers; start and end time of various tasks; condition of 
substrate.

b.  Verification of compliance of materials before, during, and after 
installation.

c.  Inspection of condition of equipment and accuracy of thermometers 
and metering devices.

d.  Inspection of flashings, cants and curbs.

e.  Inspection of membrane placement, including edge envelopes, widths 
of starter sheets, laps, proper use of squeegee, and mechanical 
fastening.

f.  Inspection of application of bitumen, aggregate, and walkways.

g.  Inspection of embedment of aggregate for required weight and 
coverage.

h.  Cutout sampling and analysis as directed.

Arrange for roofing system manufacturer's technical personnel to inspect 
roofing installation and submit final report to Contracting Officer.  
Repair or remove and replace components of roofing system where inspections 
indicate that they do not comply with specified requirements.

        -- End of Section --
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SECTION 08210

WOOD DOORS
09/99

AMENDMENT 1

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 in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 90 (1997) Laboratory Measurement of Airborne 
Sound Transmission Loss of Building 
Partitions and Elements

ASTM E 152 (1981; Rev. A) Fire Tests of Door 
Assemblies

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI Qual Stds (1997) Architectural Woodwork Quality 
Standards and Quality Certification Program

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Fire Windows

NFPA 252 (1995) Fire Tests of Door Assemblies

WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)

WDMA I.S. 1-A (1993) Architectural Wood Flush Doors

UNDERWRITERS LABORATORIES (UL)

UL 10B (1997) Fire Tests of Door Assemblies

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.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Doors; G, RO

 Drawings indicating the location of each door, elevation of each 
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type of door, details of construction, marks to be used to 
identify the doors, and location and extent of hardware 
blocking.Submit drawings or catalog data showing each type of door 
unit ; descriptive data of head and jamb weatherstripping with 
installation instructions shall be included.  

Fire Doors; G, RO

  Manufacturers preprinted installation and touch-up instructions.

 SD-04 Samples

Doors

Prior to the delivery of wood doors, submit a sample section of 
each type of door which shows the stile, rail, veneer, finish, and 
core construction.

Door finish colors; G, RO

Submit a minimum of three color selection samples for coordination 
with existing interior doors Selection by the Contracting Officer.

 1.3   DELIVERY, STORAGE, AND HANDLING

Deliver doors to the site in an undamaged condition and protect against 
damage and dampness.  Stack doors flat under cover.  Support on blocking, a 
minimum of 100 mm thick, located at each end and at the midpoint of the 
door.  Store doors in a well-ventilated building so that they will not be 
exposed to excessive moisture, heat, dryness, direct sunlight, or extreme 
changes of temperature and humidity.  Replace defective or damaged doors 
with new ones.

1.4   WARRANTY

Warranty shall warrant doors free of defects as set forth in the door 
manufacturer's standard door warranty.

PART 2   PRODUCTS

2.1   DOORS

Provide doors of the types, sizes, and designs indicated  on drawings.

2.1.1   NOT USED

 2.1.2   Flush Doors

Flush doors shall conform to WDMA I.S. 1-A.  Stile edge bands of doors to 
receive natural finish shall be hardwood, compatible with face veneer.  
Wood doors shall be 5-ply construction with faces, stiles, and rails bonded 
to the cores.  No visible finger joints will be accepted in stile edge 
bands. When used, locate finger-joints under hardware.

2.1.2.1   NOT USED

2.1.2.2   Interior Flush Doors

Provide solid core, flush doors conforming to WDMA I.S. 1-A with faces of 
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birch.    Coordinate grade and cut with Contracting Officer to establish a 
precise match to the existing interior finish doors in the existing 
building.

2.1.3   NOT USED

2.1.4   NOT USED

2.1.5   NOT USED

2.1.6   Acoustical Doors

WDMA I.S. 1-A, solid core, constructed to provide Sound Transmission Class 
rating of 45 when tested in accordance with ASTM E 90.

2.1.7   Fire Doors

Doors specified or indicated to have a fire resistance rating shall conform 
to the requirements of UL 10B, ASTM E 152, or NFPA 252 for the class of 
door indicated.  Affix a permanent metal label with raised or incised 
markings indicating testing agency's name and approved hourly fire rating 
to hinge edge of each door.

2.2   ACCESSORIES

2.2.1   NOT USED

2.2.2   Door Light Openings

**************************************************************************
Provide glazed openings with the manufacturer's standard wood moldings 
except that moldings for doors to receive natural finish shall be of the 
same specie and color as the face veneers.  Moldings for flush doors shall 
be lip type. Provide glazed openings in fire-rated doors with fire rated 
frames. Glazing is specified in Section 08810A, "Glass and Glazing."

**************************************************************************

2.2.3   NOT USED

2.2.4   Additional Hardware Reinforcement

Provide fire rated doors with hardware reinforcement blocking.  Size of 
lock blocks shall be as required to secure the hardware specified.  
Reinforcement blocking shall be in compliance with the manufacturer's 
labeling requirements and shall not be mineral material similar to the core.

2.3   FABRICATION

2.3.1   Marking

Each door shall bear a stamp, brand, or other identifying mark indicating 
quality and construction of the door.

2.3.2   Quality and Construction

Identify the standard on which the construction of the door was based , 
identify the standard under which preservative treatment was made, and 
identify doors having a Type I glue bond.
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2.3.3   NOT USED

2.3.4   Adhesives and Bonds

WDMA I.S. 1-A.  Use Type I bond for exterior doors and Type II bond for 
interior doors.  Adhesive for doors to receive a natural finish shall be 
nonstaining.  Adhesives shall contain no formaldehydes.

2.3.5   Prefitting

At the Contractor's option, doors may be provided factory pre-fit.  Doors 
shall be sized and machined at the factory by the door manufacturer in 
accordance with the standards under which they are produced.  The work 
shall include sizing, bevelling edges, mortising, and drilling for hardware 
and providing necessary beaded openings for glass.  Provide the door 
manufacturer with the necessary hardware samples, and frame and hardware 
schedules as required to coordinate the work.

2.3.6   Finishes

2.3.6.1   Field Painting

Factory prime or seal doors, and field paint as specified in Section 09900, 
"Paints and Coatings."

2.3.6.2   Factory Finish

Provide doors finished at the factory by the door manufacturer as follows: 
AWI Qual Stds Section 1500, specification for System No. 4 Conversion 
varnish alkyd urea or System No. 5 Vinyl catalyzed.  The coating shall be 
AWI Qual Stds premium, medium rubbed sheen, closed grain effect.  Use stain 
when required to produce the finish specified for color.  Seal edges, 
cutouts, trim, and wood accessories, and apply two coats of finish 
compatible with the door face finish.  Touch-up finishes that are scratched 
or marred, or where exposed fastener holes are filled, in accordance with 
the door manufacturer's instructions.  Match color and sheen of factory 
finish using materials compatible for field application.

2.3.6.3   NOT USED

2.3.6.4   Color

Provide door finish colors in accordance with Section 09915, Color Schedule.

2.3.7   Water-Resistant Sealer

Provide a water-resistant sealer compatible with the specified finishes as 
approved and as recommended by the door manufacturer.

2.4   NOT USED

PART 3   EXECUTION

3.1   INSTALLATION

Before installation, seal top and bottom edges of doors with the approved 
water-resistant sealer.  Seal cuts made on the job immediately after 
cutting using approved water-resistant sealer.  Fit, trim, and hang doors 
with a 2 mm minimum, 3 mm maximum clearance at sides and top, and a 5 mm 
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minimum, 6 mm maximum clearance over thresholds.  Provide 10 mm minimum, 11 
mm maximum clearance at bottom where no threshold occurs.  Bevel edges of 
doors at the rate of 3 mm in 50 mm.  Door warp shall not exceed 6 mm when 
measured in accordance with WDMA I.S. 1-A.

3.1.1   Fire Doors

Install fire doors in accordance with NFPA 80.  Do not paint over labels.

       -- End of Section --
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SECTION 16375A

ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND
02/02

AMENDMENT 1

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 in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C119.1 (1986; R 1997) Sealed Insulated 
Underground Connector Systems Rated 600 
Volts

ANSI C57.12.21 (1995) Requirements for Pad-Mounted, 
Compartmental-Type, Self-Cooled, 
Single-Phase Distribution Transformers 
with High-Voltage Bushings; (High-Voltage, 
34 500 Grd Y/19 920 Volts and Below; 
Low-Voltage, 240/120; 167 kVA and Smaller)

ANSI C57.12.26 (1993) Pad-Mounted Compartmental-Type, 
Self-Cooled, Three-Phase Distribution 
Transformers for Use with Separable 
Insulated High-Voltage Connectors, 
High-Voltage, 34 500 Grd Y/19 920 Volts 
and Below; 2500 kVA and Smaller

ANSI C80.1 (1995) Rigid Steel Conduit - Zinc Coated

ANSI O5.1 (1992) Specifications and Dimensions for 
Wood Poles

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (2001) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 153/A 153M (2001) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 48M (1994e1) Gray Iron Castings (Metric)

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM B 3 (1995) Soft or Annealed Copper Wire

ASTM B 496 (1999) Compact Round 
Concentric-Lay-Stranded Copper Conductors

ASTM B 8 (1999) Concentric-Lay-Stranded Copper 
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Conductors, Hard, Medium-Hard, or Soft

ASTM C 478 (1997) Precast Reinforced Concrete Manhole 
Sections

ASTM C 478M (1997) Precast Reinforced Concrete Manhole 
Sections (Metric)

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 4059 (1996) Analysis of Polychlorinated 
Biphenyls in Insulating Liquids by Gas 
Chromatography

ASTM D 923 (1997) Sampling Electrical Insulating 
Liquids

ASSOCIATION OF EDISON ILLUMINATING COMPANIES (AEIC)

AEIC CS5 (1994; CS5a-1995) Cross-Linked 
Polyethylene Insulated Shielded Power 
Cables Rated 5 Through 46 kV

AEIC CS6 (1996) Ethylene Propylene Rubber Insulated 
Shielded Power Cables Rated 5 Through 69 kV

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825a (1998) Approval Guide Fire Protection

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (1997) National Electrical Safety Code

IEEE C57.12.00 (1993)  Standard General Requirements for 
Liquid-Immersed Distribution, Power, and 
Regulating Transformers

IEEE C57.98 (1993) Guide for Transformer Impulse Tests 
\$avail only as part of Distribution, 
Power, and Regulating Transformers Stds 
Collection

IEEE C62.1 (1989; R 1994) Surge Arresters for AC 
Power Circuits

IEEE C62.11 (1999) IEEE Standard Metal-Oxide Surge 
Arresters for AC Power Circuits

IEEE C62.2 (1987; R 1994) Guide for the Application 
of Gapped Silicon-Carbide Surge Arresters 
for Alternating Current Systems

IEEE Std 100 (1997) IEEE Standard Dictionary of 
Electrical and Electronics Terms

IEEE Std 242 (1986; R 1991) Recommended Practice for 
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Protection and Coordination of Industrial 
and Commercial Power Systems

IEEE Std 386 (1995) Separable Insulated Connector 
Systems for Power Distribution Systems 
Above 600V

IEEE Std 399 (1997) Recommended Practice for Industrial 
and Commercial Power Systems Analysis

IEEE Std 404 (1993) Cable Joints for Use with Extruded 
Dielectric Cable Rated 5000 V Through 138 
000 V and Cable Joints for Use with 
Laminated Dielectric Cable Rated 2500 V 
Through 500 000 V

IEEE Std 48 (1998) Standard Test Procedures and 
Requirements for Alternating-Current Cable 
Terminations 2.5 kV through 765 kV

IEEE Std 592 (1990; R 1996) Exposed Semiconducting 
Shields on Premolded High Voltage Cable 
Joints and Separable Insulated Connectors

IEEE Std 81 (1983) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System 
(Part 1) \$31.00$\F

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA FB 1 (1993) Fittings, Cast Metal Boxes, and 
Conduit Bodies for Conduit and Cable 
Assemblies

NEMA LA 1 (1992) Surge Arresters

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct 
for Underground Installation

NEMA WC 7 (1988; Rev 3 1996) 
Cross-Linked-Thermosetting-Polyethylene-Insulated 
Wire and Cable for the Transmission and 
Distribution of Electrical Energy

NEMA WC 8 (1988; Rev 3 1996) 
Ethylene-Propylene-Rubber-Insulated Wire 
and Cable for the Transmission and 
Distribution of Electrical Energy

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2002) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 1072 (1995; Rev Mar 1998) Medium Voltage Power 
Cables
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UL 1242 (1996; Rev Mar 1998) Intermediate Metal 
Conduit

UL 467 (1993; Rev thru Apr 1999) Grounding and 
Bonding Equipment

UL 486A (1997; Rev thru Dec 1998) Wire Connectors 
and Soldering Lugs for Use with Copper 
Conductors

UL 486B (1997; Rev Jun 1997) Wire Connectors for 
Use with Aluminum Conductors

UL 510 (1994; Rev thru Apr 1998) Polyvinyl 
Chloride, Polyethylene, and Rubber 
Insulating Tape

UL 514A (1996; Rev Dec 1999) Metallic Outlet Boxes

UL 6 (1997) Rigid Metal Conduit

UL 651 (1995; Rev thru Oct 1998) Schedule 40 and 
80 Rigid PVC Conduit

UL 854 (1996; Rev Oct 1999) Service-Entrance 
Cables

1.2   GENERAL REQUIREMENTS

1.2.1   Terminology

Terminology used in this specification is as defined in IEEE Std 100.

1.2.2   NOT USED

 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.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Electrical Distribution System; G, RO

  Detail drawings consisting of equipment drawings, illustrations, 
schedules, instructions, diagrams manufacturers standard 
installation drawings and other information necessary to define 
the installation and enable the Government to check conformity 
with the requirements of the contract drawings.

  If departures from the contract drawings are deemed necessary by 
the Contractor, complete details of such departures shall be 
included with the detail drawings.  Approved departures shall be 
made at no additional cost to the Government.
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  Detail drawings shall show how components are assembled, 
function together and how they will be installed on the project.  
Data and drawings for component parts of an item or system shall 
be coordinated and submitted as a unit.  Data and drawings shall 
be coordinated and included in a single submission.  Multiple 
submissions for the same equipment or system are not acceptable 
except where prior approval has been obtained from the Contracting 
Officer.  In such cases, a list of data to be submitted later 
shall be included with the first submission.  Detail drawings 
shall consist of the following:

  a.  Detail drawings showing physical arrangement, construction 
details, connections, finishes, materials used in fabrication, 
provisions for conduit or busway entrance, access requirements for 
installation and maintenance, physical size, electrical 
characteristics, foundation and support details, and equipment 
weight.  Drawings shall be drawn to scale and/or dimensioned.  All 
optional items shall be clearly identified as included or excluded.

  b.  Internal wiring diagrams of equipment showing wiring as 
actually provided for this project.  External wiring connections 
shall be clearly identified.

  Detail drawings shall as a minimum depict the installation of 
the following items:

  a.  Medium-voltage cables and accessories including cable 
installation plan.

  b.  Transformers.

 As-Built Drawings; G, RO

  The as-built drawings shall be a record of the construction as 
installed.  The drawings shall include the information shown on 
the contract drawings as well as deviations, modifications, and 
changes from the contract drawings, however minor.  The as-built 
drawings shall be a full sized set of prints marked to reflect 
deviations, modifications, and changes.  The as-built drawings 
shall be complete and show the location, size, dimensions, part 
identification, and other information.  Additional sheets may be 
added.  The as-built drawings shall be jointly inspected for 
accuracy and completeness by the Contractor's quality control 
representative and by the Contracting Officer prior to the 
submission of each monthly pay estimate.  Upon completion of the 
work, the Contractor shall provide three full sized sets of the 
marked prints to the Contracting Officer for approval.  If upon 
review, the as-built drawings are found to contain errors and/or 
omissions, they will be returned to the Contractor for correction. 
 The Contractor shall correct and return the as-built drawings to 
the Contracting Officer for approval within 10 calendar days from 
the time the drawings are returned to the Contractor.

SD-03 Product Data

Fault Current Analysis; G, RO
   The study shall be submitted with protective device equipment 

submittals.  No time extension or similar contract modifications 
will be granted for work arising out of the requirements for this 
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study.  Approval of protective devices proposed shall be based on 
recommendations of this study.  The Government shall not be held 
responsible for any changes to equipment, device ratings, 
settings, or additional labor for installation of equipment or 
devices ordered and/or procured prior to approval of the study.

Nameplates; G, RO

  Catalog cuts, brochures, circulars, specifications, product 
data, and printed information in sufficient detail and scope to 
verify compliance with the requirements of the contract documents.

Material and Equipment; G, RO

  A complete itemized listing of equipment and materials proposed 
for incorporation into the work.  Each entry shall include an item 
number, the quantity of items proposed, and the name of the 
manufacturer of each such item.

General Installation Requirements; G, RO

  As a minimum, installation procedures for transformers, 
substations, switchgear, and medium-voltage cable terminations and 
splices.

  Procedures shall include cable pulling plans, diagrams, 
instructions, and precautions required to install, adjust, 
calibrate, and test the devices and equipment.

SD-06 Test Reports

Factory Tests; G, RO

  Certified factory test reports shall be submitted when the 
manufacturer performs routine factory tests, including tests 
required by standards listed in paragraph REFERENCES.  Results of 
factory tests performed shall be certified by the manufacturer, or 
an approved testing laboratory, and submitted within 7 days 
following successful completion of the tests. The manufacturer's 
pass-fail criteria for tests specified in paragraph FIELD TESTING 
shall be included.

Field Testing; G, RO

  A proposed field test plan, 20 days prior to testing the 
installed system.  No field test shall be performed until the test 
plan is approved.  The test plan shall consist of complete field 
test procedures including tests to be performed, test equipment 
required, and tolerance limits.

Operating Tests; G, RO

  Six copies of the information described below in 215.9 by 279.4 
mm (8-1/2 by 11 inch) binders having a minimum of three rings, 
including a separate section for each test.  Sections shall be 
separated by heavy plastic dividers with tabs.

  a.  A list of equipment used, with calibration certifications.
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  b.  A copy of measurements taken.

  c.  The dates of testing.

  d.  The equipment and values to be verified.

  e.  The condition specified for the test.

  f.  The test results, signed and dated.

  g.  A description of adjustments made.

Cable Installation; G, RO

  Six copies of the information described below in 215.9 by 279.4 
mm (8-1/2 by 11 inch) binders having a minimum of three rings from 
which material may readily be removed and replaced, including a 
separate section for each cable pull.  Sections shall be separated 
by heavy plastic dividers with tabs, with all data sheets signed 
and dated by the person supervising the pull.

  a.  Site layout drawing with  cable pulls numerically identified.

  b.  A list of  equipment used, with calibration certifications. 
The manufacturer  and quantity of lubricant used on pull.

  c.  The cable manufacturer and type of cable.

  d.  The dates of cable pulls, time of day, and ambient 
temperature.

  e.  The length of cable pull and calculated cable pulling 
tensions.

  f.  The actual cable pulling tensions encountered during pull.

SD-07 Certificates

Material and Equipment; G, RO

  Where materials or equipment are specified to conform to the 
standards of the Underwriters Laboratories (UL) or to be 
constructed or tested, or both, in accordance with the standards 
of the American National Standards Institute (ANSI), the Institute 
of Electrical and Electronics Engineers (IEEE), or the National 
Electrical Manufacturers Association (NEMA), the Contractor shall 
submit proof that the items provided conform to such requirements. 
 The label of, or listing by, UL will be acceptable as evidence 
that the items conform.  Either a certification or a published 
catalog specification data statement, to the effect that the item 
is in accordance with the referenced ANSI or IEEE standard, will 
be acceptable as evidence that the item conforms.  A similar 
certification or published catalog specification data statement to 
the effect that the item is in accordance with the referenced NEMA 
standard, by a company listed as a member company of NEMA, will be 
acceptable as evidence that the item conforms.  In lieu of such 
certification or published data, the Contractor may submit a 
certificate from a recognized testing agency equipped and 
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competent to perform such services, stating that the items have 
been tested and that they conform to the requirements listed, 
including methods of testing of the specified agencies.  
Compliance with above-named requirements does not relieve the 
Contractor from compliance with any other requirements of the 
specifications.

Cable Joints; G, RO

  A certification that contains the names and the qualifications 
of people recommended to perform the splicing and termination of 
medium-voltage cables approved for installation under this 
contract.  The certification shall indicate that any person 
recommended to perform actual splicing and terminations has been 
adequately trained in the proper techniques and have had at least 
three recent years of experience in splicing and terminating the 
same or similar types of cables approved for installation.  In 
addition, any person recommended by the Contractor may be required 
to perform a practice splice and termination, in the presence of 
the Contracting Officer, before being approved as a qualified 
installer of medium-voltage cables.  If that additional 
requirement is imposed, the Contractor shall provide short 
sections of the approved types of cables along with the approved 
type of splice and termination kits, and detailed manufacturer's 
instruction for the proper splicing and termination of the 
approved cable types.

Cable Installer Qualifications; G, RO

  The Contractor shall provide at least one onsite person in a 
supervisory position with a documentable level of competency and 
experience to supervise all cable pulling operations.  A resume 
shall be provided showing the cable installers' experience in the 
last three years, including a list of references complete with 
points of contact, addresses and telephone numbers.

SD-10 Operation and Maintenance Data

Electrical Distribution System; G, RO

  Six copies of operation and maintenance manuals, within 7 
calendar days following the completion of tests and including 
assembly, installation, operation and maintenance instructions, 
spare parts data which provides supplier name, current cost, 
catalog order number, and a recommended list of spare parts to be 
stocked.  Manuals shall also include data outlining detailed 
procedures for system startup and operation, and a troubleshooting 
guide which lists possible operational problems and corrective 
action to be taken.  A brief description of all equipment, basic 
operating features, and routine maintenance requirements shall 
also be included.  Documents shall be bound in a binder marked or 
identified on the spine and front cover.  A table of contents page 
shall be included and marked with pertinent contract information 
and contents of the manual.  Tabs shall be provided to separate 
different types of documents, such as catalog ordering 
information, drawings, instructions, and spare parts data.  Index 
sheets shall be provided for each section of the manual when 
warranted by the quantity of documents included under separate 
tabs or dividers.
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  Three additional copies of the instructions manual shall be 
provided within 30 calendar days following the manuals.

1.4   DELIVERY, STORAGE, AND HANDLING

Devices and equipment shall be visually inspected by the Contractor when 
received and prior to acceptance from conveyance.  Stored items shall be 
protected from the environment in accordance with the manufacturer's 
published instructions.  Damaged items shall be replaced.  Oil filled 
transformers and switches shall be stored in accordance with the 
manufacturer's requirements.  Wood poles held in storage for more than 2 
weeks shall be stored in accordance with ANSI O5.1.  Handling of wood poles 
shall be in accordance with ANSI O5.1, except that pointed tools capable of 
producing indentations more than 25 mm in depth shall not be used.  Metal 
poles shall be handled and stored in accordance with the manufacturer's 
instructions.

1.5   EXTRA MATERIALS

One additional spare fuse or fuse element for each furnished fuse or fuse 
element shall be delivered to the contracting officer when the electrical 
system is accepted.  Two complete sets of all special tools required for 
maintenance shall be provided, complete with a suitable tool box.  Special 
tools are those that only the manufacturer provides, for special purposes 
(to access compartments, or operate, adjust, or maintain special parts).

PART 2   PRODUCTS

2.1   STANDARD PRODUCT

Material and equipment shall be the standard product of a manufacturer 
regularly engaged in the manufacture of the product and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  Items of the same classification shall be identical 
including equipment, assemblies, parts, and components.

2.2   NAMEPLATES

2.2.1   General

Each major component of this specification shall have the manufacturer's 
name, address, type or style, model or serial number, and catalog number on 
a nameplate securely attached to the equipment.  Nameplates shall be made 
of noncorrosive metal.  Equipment containing liquid dielectrics shall have 
the type of dielectric on the nameplate.  Sectionalizer switch nameplates 
shall have a schematic with all switch positions shown and labeled.  As a 
minimum, nameplates shall be provided for transformers, circuit breakers, 
meters, switches, and switchgear.

2.2.2   Liquid-Filled Transformer Nameplates

Power transformers shall be provided with nameplate information in 
accordance with IEEE C57.12.00.  Nameplates shall indicate the number of 
liters and composition of liquid-dielectric, and shall be permanently 
marked with a statement that the transformer dielectric to be supplied is 
non-polychlorinated biphenyl.  If transformer nameplate is not so marked, 
the Contractor shall furnish manufacturer's certification for each 
transformer that the dielectric is non-PCB classified, with less than 50 
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ppm PCB content in accordance with paragraph LIQUID DIELECTRICS.  
Certifications shall be related to serial numbers on transformer 
nameplates.  Transformer dielectric exceeding the 50 ppm PCB content or 
transformers without certification will be considered as PCB insulated and 
will not be accepted.

2.3   CORROSION PROTECTION

2.3.1   Aluminum Materials

 Aluminum shall not be used.

2.3.2   Ferrous Metal Materials

2.3.2.1   Hardware

Ferrous metal hardware shall be hot-dip galvanized in accordance with ASTM 
A 153/A 153M and ASTM A 123/A 123M.

2.3.2.2   Equipment

Equipment and component items, including but not limited to transformer 
stations and ferrous metal luminaries not hot-dip galvanized or porcelain 
enamel finished, shall be provided with corrosion-resistant finishes which 
shall withstand 120 hours of exposure to the salt spray test specified in 
ASTM B 117 without loss of paint or release of adhesion of the paint primer 
coat to the metal surface in excess of 1.6 mm (1/16 inch) from the test 
mark.  The scribed test mark and test evaluation shall be in accordance 
with ASTM D 1654 with a rating of not less than 7 in accordance with TABLE 
1, (procedure A).  Cut edges or otherwise damaged surfaces of hot-dip 
galvanized sheet steel or mill galvanized sheet steel shall be coated with 
a zinc rich paint conforming to the manufacturer's standard.

2.3.3   Finishing

Painting required for surfaces not otherwise specified and finish painting 
of items only primed at the factory shall be as specified in Section 09900 
PAINTS AND COATINGS.

2.4   CABLES

Cables shall be single conductor type unless otherwise indicated.

2.4.1   Medium-Voltage Cables

2.4.1.1   General

Cable construction shall be Type MV, conforming to NFPA 70 and UL 1072.  
Cables shall be manufactured for use in duct or direct burial applications 
as indicated.

2.4.1.2   Ratings

Cables shall be rated for a circuit voltage of 15 kV.

2.4.1.3   Conductor Material

Underground cables shall be soft drawn copper complying with ASTM B 3 and 
ASTM B 8 for regular concentric and compressed stranding or ASTM B 496 for 
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compact stranding.

2.4.1.4   Insulation

Cable insulation shall be cross-linked thermosetting polyethylene (XLP) 
insulation conforming to the requirements of NEMA WC 7 and AEIC CS5.  A 133 
percent insulation level shall be used on 5 kV, 15 kV and 25 kV rated 
cables.   The Contractor shall comply with EPA requirements in accordance 
with Section 01670 RECYCLED / RECOVERED MATERIALS.

2.4.1.5   Shielding

Cables rated for 2 kV and above shall have a semiconducting conductor 
shield, a semiconducting insulation shield, and an overall copper tape or 
wire shield for each phase.  The shield tape or wire shall be sized to meet 
IEEE C2 requirements.

2.4.1.6   Neutrals

Neutral conductors of shall be copper employing the same insulation and 
jacket materials as phase conductors, except that a 600-volt insulation 
rating is acceptable. 

2.4.1.7   Jackets

Cables shall be provided with a polyethylene jacket.  Direct buried cables 
shall be rated for direct burial.

2.4.2   Low-Voltage Cables

Cables shall be rated 600 volts and shall conform to the requirements of 
NFPA 70, and must be UL listed for the application or meet the applicable 
section of either ICEA or NEMA standards.

2.4.2.1   Conductor Material

Underground cables shall be annealed copper complying with ASTM B 3 and 
ASTM B 8.  Intermixing of copper and aluminum conductors is not permitted.

2.4.2.2   Insulation

Insulation must be in accordance with NFPA 70, and must be UL listed for 
the application or meet the applicable sections of either ICEA, or NEMA 
standards.

2.4.2.3   Jackets

Multiconductor cables shall have an overall PVC outer jacket.

2.4.2.4   Direct Buried

Single and multi-conductor cables shall of a type identified for direct 
burial.  Service entrance cables shall conform to UL 854 for Type USE 
service entrance cable.

2.4.2.5   In Duct

Cables shall be single-conductor cable, in accordance with NFPA 70.  
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2.5   CABLE JOINTS, TERMINATIONS, AND CONNECTORS

2.5.1   Medium-Voltage Cable Joints

Medium-voltage cable joints shall comply with IEEE Std 404 and IEEE Std 592. 
 Medium-voltage cable terminations shall comply with IEEE Std 48.  Joints 
shall be the standard products of a manufacturer and shall be either of the 
factory preformed type or of the kit type containing tapes and other 
required parts.  Joints shall have ratings not less than the ratings of the 
cables on which they are installed.  Splice kits may be of the 
heat-shrinkable type for voltages up to 15 kV.  Joints used in manholes, 
handholes, vaults and pull boxes shall be certified by the manufacturer for 
waterproof, submersible applications.

2.5.2   Medium-Voltage Separable Insulated Connectors

Separable insulated connectors shall comply with IEEE Std 386 and IEEE Std 
592 and shall be of suitable construction or standard splice kits shall be 
used.  Separable insulated connectors are acceptable for voltages up to 35 
kV.  Connectors shall be of the loadbreak type as indicated, of suitable 
construction for the application and the type of cable connected, and shall 
include cable shield adaptors.  Separable insulated connectors shall not be 
used as substitutes for conventional permanent splices.  External clamping 
points and test points shall be provided.

2.5.3   Low-Voltage Cable Splices

Low-voltage cable splices and terminations shall be rated at not less than 
600 Volts.  Splices in conductors No. 10 AWG and smaller shall be made with 
an insulated, solderless, pressure type connector, conforming to the 
applicable requirements of UL 486A.  Splices in conductors No. 8 AWG and 
larger shall be made with noninsulated, solderless, pressure type 
connector, conforming to the applicable requirements of UL 486A and UL 486B. 
 Splices shall then be covered with an insulation and jacket material 
equivalent to the conductor insulation and jacket.  Splices below grade or 
in wet locations shall be sealed type conforming to ANSI C119.1 or shall be 
waterproofed by a sealant-filled, thick wall, heat shrinkable, 
thermosetting tubing or by pouring a thermosetting resin into a mold that 
surrounds the joined conductors.

2.5.4   Terminations

Terminations shall be in accordance with IEEE Std 48, Class 1 or Class 2; 
of the molded elastomer, wet-process porcelain, prestretched elastomer, 
heat-shrinkable elastomer, or taped type.  Acceptable elastomers are 
track-resistant silicone rubber or track-resistant ethylene propylene 
compounds, such as ethylene propylene rubber or ethylene propylene diene 
monomer.  Separable insulated connectors may be used for apparatus 
terminations, when such apparatus is provided with suitable bushings.  
Terminations shall be of the outdoor type, except that where installed 
inside outdoor equipment housings which are sealed against normal 
infiltration of moisture and outside air, indoor, Class 2 terminations are 
acceptable.  Class 3 terminations are not acceptable.  Terminations, where 
required, shall be provided with mounting brackets suitable for the 
intended installation and with grounding provisions for the cable 
shielding, metallic sheath, and armor.
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2.5.4.1   Factory Preformed Type

Molded elastomer, wet-process porcelain, prestretched, and heat-shrinkable 
terminations shall utilize factory preformed components to the maximum 
extent practicable rather than tape build-up.  Terminations shall have 
basic impulse levels as required for the system voltage level.  Leakage 
distances shall comply with wet withstand voltage test requirements of IEEE 
Std 48 for the next higher Basic Insulation Level (BIL) level. 

2.5.4.2   Taped Terminations

Taped terminations shall use standard termination kits providing terminal 
connectors, field-fabricated stress cones, and rain hoods.  Terminations 
shall be at least 635 long from the end of the tapered cable jacket to the 
start of the terminal connector, or not less than the kit manufacturer's 
recommendations, whichever is greater.

2.6   CONDUIT AND DUCTS

 Duct lines shall be concrete-encased, thin-wall type for duct lines 
between manholes and for other medium-voltage lines. 

2.6.1   Metallic Conduit

Intermediate metal conduit shall comply with UL 1242.  Rigid galvanized 
steel conduit shall comply with UL 6 and ANSI C80.1.  Metallic conduit 
fittings and outlets shall comply with UL 514A and NEMA FB 1.

2.6.2   Nonmetallic Ducts

2.6.2.1   NOT USED

 2.6.2.2   Concrete Encased Ducts

UL 651 Schedule 40 or NEMA TC 6 Type EB.

2.6.2.3   Direct Burial

UL 651 Schedule 80, or NEMA TC 6 Type DB.

2.6.3   Conduit Sealing Compound

Compounds for sealing ducts and conduit shall have a putty-like consistency 
workable with the hands at temperatures as low as 2 degrees C (35 degrees 
F), shall neither slump at a temperature of 150 degrees C (300 degrees F), 
nor harden materially when exposed to the air.  Compounds shall adhere to 
clean surfaces of fiber or plastic ducts; metallic conduits or conduit 
coatings; concrete, masonry, or lead; any cable sheaths, jackets, covers, 
or insulation materials; and the common metals.  Compounds shall form a 
seal without dissolving, noticeably changing characteristics, or removing 
any of the ingredients.  Compounds shall have no injurious effect upon the 
hands of workmen or upon materials.

2.7   MANHOLES, HANDHOLES, AND PULLBOXES

Manholes, handholes, and pullboxes shall be as indicated.  Strength of 
manholes, handholes, and pullboxes and their frames and covers shall 
conform to the requirements of IEEE C2.  Precast-concrete manholes shall 
have the required strength established by ASTM C 478, ASTM C 478M.  Frames 
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and covers shall be made of gray cast iron and a machine-finished seat 
shall be provided to ensure a matching joint between frame and cover.  Cast 
iron shall comply with ASTM A 48M , Class 30B, minimum.  Handholes for low 
voltage cables installed in parking lots, sidewalks, and turfed areas shall 
be fabricated from an aggregate consisting of sand and with continuous 
woven glass strands having an overall compressive strength of at least 69 
MPa  and a flexural strength of at least 34.5 MPa.  Pullbox and handhole 
covers in sidewalks, and turfed areas shall be of the same material as the 
box.  Concrete pullboxes shall consist of precast reinforced concrete 
boxes, extensions, bases, and covers.

2.8   NOT USED

2.9   TRANSFORMERS

Transformers, substations, and switchgear shall be of the outdoor type 
having the ratings and arrangements indicated.  Medium-voltage ratings of 
cable terminations shall be 15 kV between phases for 133 percent insulation 
level.

2.9.1   NOT USED

 2.9.2   Pad-Mounted Transformers

Pad-mounted transformers shall comply with ANSI C57.12.26 and shall be of 
the radial type.  Pad-mounted transformer stations shall be assembled and 
coordinated by one manufacturer and each transformer station shall be 
shipped as a complete unit so that field installation requirements are 
limited to mounting each unit on a concrete pad and connecting it to 
primary and secondary lines.  Stainless steel pins and hinges shall be 
provided.  Barriers shall be provided between high- and low-voltage 
compartments.  High-voltage compartment doors shall be interlocked with 
low-voltage compartment doors to prevent access to any high-voltage section 
unless its associated low-voltage section door has first been opened.  
Compartments shall be sized to meet the specific dimensional requirements 
of ANSI C57.12.26.  Pentahead locking bolts shall be provided with 
provisions for a padlock.

2.9.2.1   High-Voltage Compartments

**************************************************************************
The high-voltage compartment shall be dead-front construction.  Primary 
switching and protective devices shall include loadbreak switching, 
oil-immersed, current-limiting, bayonet-type fuses , medium-voltage 
separable loadbreak connectors, universal bushing wells and inserts or 
integral one piece bushings and surge arresters.  The switch shall be 
mounted inside transformer tank with switch operating handle located in 
high-voltage compartment and equipped with metal loop for hook stick 
operation.  Fuses shall be interlocked with switches so that fuses can be 
removed only when the associated switch is in the "OPEN" position.  
Adjacent to medium-voltage cable connections, a nameplate or equivalent 
stencilled inscription shall be provided inscribed "DO NOT OPEN CABLE 
CONNECTORS UNLESS SWITCH IS OPEN."  Surge arresters shall be fully 
insulated and configured to terminate on a second set of high voltage 
bushings.

**************************************************************************
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2.9.2.2   Load-Break Switch

Radial-feed oil-immersed type rated at 15 kV, 95 kV BIL, with a continuous 
current rating and load-break rating of 200 ampere, and a make-and-latch 
rating of 10,000 rms amperes symmetrical.  Locate the switch handle in the 
high-voltage compartment.

 2.9.2.3   Transformer Tank Sections

**************************************************************************
Transformers shall comply with IEEE C57.12.00, ANSI C57.12.21, and ANSI 
C57.12.26 and shall be of the mineral oil-insulated type or less-flammable, 
liquid-insulated type with high molecular-weight hydrocarbon liquid.  
Transformers shall be suitable for outdoor use and shall have 2 separate 
windings per phase.  Standard NEMA primary taps shall be provided.  Where 
primary taps are not specified, 4, 2-1/2 percent rated kVA high-voltage 
taps shall be provided 2 above and 2 below rated, primary voltage.  
Operating handles for primary tap changers for de-energized operation shall 
be located within high-voltage compartments, externally to transformer 
tanks.  Adjacent to the tap changer operating handle, a nameplate or 
equivalent stenciled inscription shall be provided and inscribed "DO NOT 
OPERATE UNDER LOAD." Transformer ratings at 60 Hz shall be as follows:

Three-phase capacity.....................................as shown.

Impedance....................................................5.75%.

Temperature Rise......................................65 degrees C.

High-voltage winding...................................12,470 volts.

High-voltage winding connections.............................Delta.

Low-voltage winding....................................480 volts.

Low-voltage winding connections.................  ........... Wye
**************************************************************************

2.9.2.4   Low-Voltage Cable Compartments

Neutrals shall be provided with fully-insulated bushings.  Clamp type cable 
terminations, suitable for copper conductors entering from below, shall be 
provided as necessary.

2.9.2.5   Accessories

High-voltage warning signs shall be permanently attached to each side of 
transformer stations.  Voltage warning signs shall comply with IEEE C2.  
Copper-faced steel or stainless steel ground connection pads shall be 
provided in both the high- and low-voltage compartments.  Dial-type 
thermometer, liquid-level gauge, and drain valve with built-in sampling 
device shall be provided for each transformer station.  
Insulated-bushing-type parking stands shall be provided adjacent to each 
separable load-break elbow to provide for cable isolation during 
sectionalizing operations.
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2.10   NOT USED

2.11   SURGE ARRESTERS

Surge arresters shall comply with NEMA LA 1, IEEE C62.1, IEEE C62.2, and 
IEEE C62.11 and shall be provided where indicated.  Arresters shall be 
distribution class, rated as shown.  Arresters for use at elevations in 
excess of 1.8 km (6000 feet) above mean sea level shall be specifically 
rated for that purpose.  Arresters shall be equipped with mounting brackets 
suitable for the indicated installations.  Arresters shall be of the 
metal-oxide varistor type.

2.12   GROUNDING AND BONDING

2.12.1   Driven Ground Rods

Ground rods shall be copper-clad steel conforming to UL 467 not less than 
19 mm (3/4 inch) in diameter by 3.1 m (10 feet) in length.  Sectional type 
rods may be used.

2.12.2   Grounding Conductors

Grounding conductors shall be bare, except where installed in conduit with 
associated phase conductors.  Insulated conductors shall be of the same 
material as phase conductors and green color-coded, except that conductors 
shall be rated no more than 600 volts.  Bare conductors shall be ASTM B 8 
soft-drawn unless otherwise indicated.  Aluminum is not acceptable.

2.13   CONCRETE AND REINFORCEMENT

Concrete work shall have minimum 20 MPa compressive strength and conform to 
the requirements of Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.  
Concrete reinforcing shall be as specified in Section 03200A CONCRETE 
REINFORCEMENT.

2.14   PADLOCKS

Padlocks shall comply with Section 08710 DOOR HARDWARE.

2.15   CABLE FIREPROOFING SYSTEMS

Cable fireproofing systems shall be listed in FM P7825a as a 
fire-protective coating or tape approved for grouped electrical conductors 
and shall be suitable for application on the type of medium-voltage cables 
provided.  After being fully cured, materials shall be suitable for use 
where exposed to oil, water, gases, salt water, sewage, and fungus and 
shall not damage cable jackets or insulation.  Asbestos materials are not 
acceptable.

2.15.1   Fireproof Coating

Cable fireproofing coatings shall be compounded of water-based 
thermoplastic resins, flame-retardant chemicals, and inorganic 
noncombustible fibers and shall be suitable for the application methods 
used.  Coatings applied on bundled cables shall have a derating factor of 
less than 5 percent, and a dielectric strength of 95 volts per mil minimum 
after curing.
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2.15.2   Fireproofing Tape

Fireproofing tape shall be at least 50 mm (2 inches) wide and shall be a 
flexible, conformable, polymeric, elastomer tape designed specifically for 
fireproofing cables.

2.15.3   Plastic Tape

Preapplication plastic tape shall be pressure sensitive, 0.254 mm (10 mil) 
thick, conforming to UL 510.

2.16   LIQUID DIELECTRICS

Liquid dielectrics for transformers, capacitors, reclosers, and other 
liquid-filled electrical equipment shall be non-polychlorinated biphenyl 
(PCB) mineral-oil or less-flammable liquid as specified.  Nonflammable 
fluids shall not be used.  Tetrachloroethylene (perchloroethylene) and 1, 
2, 4 trichlorobenzene fluids shall not be used.  Liquid dielectrics in 
retrofitted equipment shall be certified by the manufacturer as having less 
than 50 parts per million (ppm) PCB content.  In lieu of the manufacturer's 
certification, the Contractor may submit a test sample of the dielectric in 
accordance with ASTM D 923 and have tests performed per ASTM D 4059 at a 
testing facility approved by the Contracting Officer.  Equipment with test 
results indicating PCB level exceeding 50 ppm shall be replaced.

2.17   FACTORY TESTS

Factory tests shall be performed, as follows, in accordance with the 
applicable publications and with other requirements of these 
specifications.  The Contracting Officer shall be notified at least 10 days 
before the equipment is ready for testing.  The Contracting Officer 
reserves the right to witness the tests.

a.  Transformers:  Manufacturer's standard routine design and other 
tests in accordance with IEEE C57.12.00.

b.  Transformers rated 200 kVA and above:  Reduced full-wave, 
chopped-wave, and full-wave impulse test on each line and neutral 
terminal, in accordance with IEEE C57.98.

 c.  Factory Preformed Terminations:  Wet withstand voltage tests in 
accordance with IEEE Std 48 for the next higher BIL level.

 2.18   NOT USED

 2.19   FAULT CURRENT ANALYSIS

Analyses shall be prepared to demonstrate that the equipment selected and 
system constructed meet the contract requirements for equipment ratings, 
coordination, and protection.  They shall include a fault current analysis. 
 The studies shall be performed by a registered professional engineer with 
demonstrated experience in power system coordination in the last three 
years.  The Contractor shall provide a list of references complete with 
points of contact, addresses and telephone numbers.  The selection of the 
engineer is subject to the approval of the Contracting Officer.

2.19.1   Scope of Analyses

The fault current analysis, and protective device coordination study shall 
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begin at:  the source bus and extend down to system bused where fault 
availability is 10,000 amperes (symmetrical) for building/facility 600 volt 
level distribution buses. 

2.19.2   Determination of Facts

The time-current characteristics, features, and nameplate data for each 
existing protective device shall be determined and documented.  The 
Contractor shall coordinate with the Ft. Campbell electric shop for fault 
current availability at the site.  

2.19.3   Single Line Diagram

A single line diagram shall be prepared to show the electrical system 
buses, devices, transformation points, and all sources of fault current 
(including generator and motor contributions).  A fault-impedance diagram 
or a computer analysis diagram may be provided.  Each bus, device or 
transformation point shall have a unique identifier.  If a fault-impedance 
diagram is provided, impedance data shall be shown.  Locations of switches, 
breakers, and circuit interrupting devices shall be shown on the diagram 
together with available fault data, and the device interrupting rating.

2.19.4   Fault Current Analysis

2.19.4.1   Method

The fault current analysis shall be performed in accordance with methods 
described in IEEE Std 242, and IEEE Std 399.

2.19.4.2   Data

Actual data shall be utilized in fault calculations.  Bus characteristics 
and transformer impedances shall be those proposed.  Data shall be 
documented in the report.

2.19.5   NOT USED

 2.19.6   Study Report

a.  The report shall include a narrative describing:  the analyses 
performed; the bases and methods used; and the desired method of 
coordinated protection of the power system.

 b.  The report shall provide the calculation performed for the 
analyses, including computer analysis programs utilized.  The name 
of the software package, developer, and version number shall be 
provided.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Equipment and devices shall be installed and energized in accordance with 
the manufacturer's published instructions.  Steel conduits installed 
underground shall be installed and protected from corrosion in conformance 
with the requirements of Section 16415A ELECTRICAL WORK, INTERIOR.  Except 
as covered herein, excavation, trenching, and backfilling shall conform to 
the requirements of Section 02300 EARTHWORK.  Concrete work shall have 
minimum 20 MPa  compressive strength and conform to the requirements of 
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Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.

3.1.1   Conformance to Codes

The installation shall comply with the requirements and recommendations of 
NFPA 70 and IEEE C2 as applicable.

3.1.2   Verification of Dimensions

The Contractor shall become familiar with details of the work, shall verify 
dimensions in the field, and shall advise the Contracting Officer of any 
discrepancy before performing any work.

3.1.3   Disposal of Liquid Dielectrics

PCB-contaminated dielectrics must be marked as PCB and transported to and 
incinerated by an approved EPA waste disposal facility.  The Contractor 
shall furnish certification of proper disposal.  Contaminated dielectrics 
shall not be diluted to lower the contamination level.

3.2   CABLE INSTALLATION

The Contractor shall obtain from the manufacturer an installation manual or 
set of instructions which addresses such aspects as cable construction, 
insulation type, cable diameter, bending radius, cable temperature, 
lubricants, coefficient of friction, conduit cleaning, storage procedures, 
moisture seals, testing for and purging moisture, etc.  The Contractor 
shall then prepare a checklist of significant requirements which shall be 
submitted along with the manufacturers instructions in accordance with 
SUBMITTALS.

3.2.1   Cable Installation Plan and Procedure

Cable shall be installed strictly in accordance with the cable 
manufacturer's recommendations.  Each circuit shall be identified by means 
of a fiber, laminated plastic, or non-ferrous metal tags, or approved 
equal, in each manhole, handhole, junction box, and each terminal.  Each 
tag shall contain the following information; cable type, conductor size, 
circuit number, circuit voltage, cable destination and phase identification.

3.2.1.1   Cable Inspection

The cable reel shall be inspected for correct storage positions, signs of 
physical damage, and broken end seals.  If end seal is broken, moisture 
shall be removed from cable in accordance with the cable manufacturer's 
recommendations.

3.2.1.2   Duct Cleaning

Duct shall be cleaned with an assembly that consists of a flexible mandrel 
(manufacturers standard product in lengths recommended for the specific 
size and type of duct) that is 6.4 mm (1/4 inch) less than inside diameter 
of duct, 2 wire brushes, and a rag.  The cleaning assembly shall be pulled 
through conduit a minimum of 2 times or until less than a volume of 131 
cubic centimeters (8 cubic inches) of debris is expelled from the duct.

3.2.1.3   Duct Lubrication

The cable lubricant shall be compatible with the cable jacket for cable 
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that is being installed.  Application of lubricant shall be in accordance 
with lubricant manufacturer's recommendations.

3.2.1.4   Cable Installation

The Contractor shall provide a cable feeding truck and a cable pulling 
winch as required.  The Contractor shall provide a pulling grip or pulling 
eye in accordance with cable manufacturer's recommendations.  The pulling 
grip or pulling eye apparatus shall be attached to polypropylene or manilla 
rope followed by lubricant front end packs and then by power cables.  A 
dynamometer shall be used to monitor pulling tension.  Pulling tension 
shall not exceed cable manufacturer's recommendations.  The Contractor 
shall not allow cables to cross over while cables are being fed into duct.  
For cable installation in cold weather, cables shall be kept at 10 degrees 
C (50 degrees F) temperature for at least 24 hours before installation.

3.2.1.5   Cable Installation Plan

The Contractor shall submit a cable installation plan for all cable pulls 
in accordance with the detail drawings portion of paragraph SUBMITTALS. 
Cable installation plan shall include:

a.  Site layout drawing with cable pulls identified in numeric order 
of expected pulling sequence and direction of cable pull.

b.  List of cable installation equipment.

c.  Lubricant manufacturer's application instructions.

d.  Procedure for resealing cable ends to prevent moisture from 
entering cable.

e.  Cable pulling tension calculations of all cable pulls.

f.  Cable percentage conduit fill.

g.  Cable sidewall thrust pressure.

h.  Cable minimum bend radius and minimum diameter of pulling wheels 
used.

i.  Cable jam ratio.

j.  Maximum allowable pulling tension on each different type and size 
of conductor.

k.  Maximum allowable pulling tension on pulling device.

3.2.2   Duct Line

 Cables shall be installed in duct lines where indicated.  Cable splices in 
low-voltage cables shall be made in manholes and handholes only, except as 
otherwise noted.  Cable joints in medium-voltage cables shall be made in 
manholes or approved pullboxes only.  Neutral and grounding conductors 
shall be installed in the same duct with their associated phase conductors.
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3.2.3   NOT USED

3.2.4   NOT USED

3.2.5   Electric Manholes

Cables shall be routed around the interior walls and securely supported 
from walls on cables racks.  Cable routing shall minimize cable crossover, 
provide access space for maintenance and installation of additional cables, 
and maintain cable separation in accordance with IEEE C2.

3.3   CABLE JOINTS

Medium-voltage cable joints shall be made by qualified cable splicers only. 
Qualifications of cable splicers shall be submitted in accordance with 
paragraph SUBMITTALS.  Shields shall be applied as required to continue the 
shielding system through each entire cable joint.  Shields may be 
integrally molded parts of preformed joints.  Shields shall be grounded at 
each joint or in accordance with manufacturer's recommended practice.  
Cable joints shall provide insulation and jacket equivalent to that of the 
associated cable.  Armored cable joints shall be enclosed in 
compound-filled, cast-iron or alloy, splice boxes equipped with stuffing 
boxes and armor clamps of a suitable type and size for the cable being 
installed.

3.4   FIREPROOFING

Each medium-voltage cable and conductor in manholes shall be fire-proofed 
for their entire length within the manhole.  Where cables and conductors 
have been lubricated to enhance pulling into ducts, the lubricant shall be 
removed from cables and conductors exposed in the manhole before 
fireproofing.  Fire-stops shall be installed in each conduit entering or 
leaving a manhole.

3.4.1   Tape Method

Before application of fireproofing tape, plastic tape wrapping shall be 
applied over exposed metallic items such as the cable ground wire, metallic 
outer covering, or armor to minimize the possibility of corrosion from the 
fireproofing materials and moisture.  Before applying fireproofing tape, 
irregularities of cables, such as at cable joints, shall be evened out with 
insulation putty.  A flexible conformable polymeric elastomer fireproof 
tape shall be wrapped tightly around each cable spirally in 1/2 lapped 
wrapping or in 2 butt-jointed wrappings with the second wrapping covering 
the joints of the first.

3.4.2   Sprayable Method

Manholes shall be power ventilated until coatings are dry and dewatered and 
the coatings are cured.  Ventilation requirements shall be in accordance 
with the manufacturer's instruction, but not less than 10 air changes per 
hour shall be provided.  Cable coatings shall be applied by spray, brush, 
or glove to a wet film thickness that reduces to the dry film thickness 
approved for fireproofing by FM P7825a.  Application methods and necessary 
safety precautions shall be in accordance with the manufacturers 
instructions.  After application, cable coatings shall be dry to the touch 
in 1 to 2 hours and fully cured in 48 hours, except where the manufacturer 
has stated that because of unusual humidity or temperature, longer periods 
may be necessary.
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3.5   DUCT LINES

3.5.1   Requirements

Numbers and sizes of ducts shall be as indicated.  Duct lines shall be laid 
with a minimum slope of 100 mm per 30 m.  Depending on the contour of the 
finished grade, the high-point may be at a terminal, a manhole, a handhole, 
or between manholes or handholes.  Short-radius manufactured 90-degree duct 
bends may be used only for pole or equipment risers, unless specifically 
indicated as acceptable.  The minimum manufactured bend radius shall be 450 
mm (18 inches) for ducts of less than 80 mm (3 inch) diameter, and 900 mm 
(36 inches) for ducts 80 mm (3 inches) or greater in diameter.  Otherwise, 
long sweep bends having a minimum radius of 7.6 m shall be used for a 
change of direction of more than 5 degrees, either horizontally or 
vertically.  Both curved and straight sections may be used to form long 
sweep bends, but the maximum curve used shall be 30 degrees and 
manufactured bends shall be used.  Ducts shall be provided with end bells 
whenever duct lines terminate in manholes or handholes.

3.5.2   Treatment

Ducts shall be kept clean of concrete, dirt, or foreign substances during 
construction.  Field cuts requiring tapers shall be made with proper tools 
and match factory tapers.  A coupling recommended by the duct manufacturer 
shall be used whenever an existing duct is connected to a duct of different 
material or shape.  Ducts shall be stored to avoid warping and 
deterioration with ends sufficiently plugged to prevent entry of any water 
or solid substances.  Ducts shall be thoroughly cleaned before being laid.  
Plastic ducts shall be stored on a flat surface and protected from the 
direct rays of the sun.

3.5.3   Concrete Encasement

Ducts requiring concrete encasements shall comply with NFPA 70, except that 
electrical duct bank configurations for ducts 150 mm (6 inches) in diameter 
shall be determined by calculation and as shown on the drawings.  The 
separation between adjacent electric power and communication ducts shall 
conform to IEEE C2.  Duct line encasements shall be monolithic 
construction.  Where a connection is made to a previously poured 
encasement, the new encasement shall be well bonded or doweled to the 
existing encasement.  The Contractor shall submit proposed bonding method 
for approval in accordance with the detail drawing portion of paragraph 
SUBMITTALS.  At any point, except railroad and airfield crossings, tops of 
concrete encasements shall be not less than the cover requirements listed 
in NFPA 70.  At railroad and airfield crossings, duct lines shall be 
encased with concrete and reinforced as indicated to withstand specified 
surface loadings.  Tops of concrete encasements shall be not less than 1.5 m
below tops of rails or airfield paving unless otherwise indicated.  Where 
ducts are jacked under existing pavement, rigid steel conduit will be 
installed because of its strength.  To protect the corrosion-resistant 
conduit coating, predrilling or installing conduit inside a larger iron 
pipe sleeve (jack-and-sleeve) is required.  For crossings of existing 
railroads and airfield pavements greater than 15 m in length, the 
predrilling method or the jack-and-sleeve method will be used.  Separators 
or spacing blocks shall be made of steel, concrete, plastic, or a 
combination of these materials placed not farther apart than 1.2 m on 
centers.  Ducts shall be securely anchored to prevent movement during the 
placement of concrete and joints shall be staggered at least 150 mm 
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vertically.

3.5.4   Nonencased Direct-Burial

Top of duct lines shall be below the frost line depth but not less thanas 
shown on plans and shall be installed with a minimum of 75 mm of earth 
around each duct, except that between adjacent electric power and 
communication ducts, 300 mm of earth is required.  Bottoms of trenches 
shall be graded toward manholes or handholes and shall be smooth and free 
of stones, soft spots, and sharp objects.  Where bottoms of trenches 
comprise materials other than sand, a 75 mm layer of sand shall be laid 
first and compacted to approximate densities of surrounding firm soil 
before installing ducts.  Joints in adjacent tiers of duct shall be 
vertically staggered at least1 50 mm.  The first 150 mm layer of backfill 
cover shall be sand compacted as previously specified.  The rest of the 
excavation shall be backfilled and compacted in 75 to 150 mm layers.  Duct 
banks may be held in alignment with earth.  However, high-tiered banks 
shall use a wooden frame or equivalent form to hold ducts in alignment 
prior to backfilling.

3.5.5   Installation of Couplings

Joints in each type of duct shall be made up in accordance with the 
manufacturer's recommendations for the particular type of duct and coupling 
selected and as approved.

3.5.5.1   NOT USED

3.5.5.2   Plastic Duct

Duct joints shall be made by brushing a plastic solvent cement on insides 
of plastic coupling fittings and on outsides of duct ends.  Each duct and 
fitting shall then be slipped together with a quick 1/4-turn twist to set 
the joint tightly.

3.5.6   Duct Line Markers

Duct line markers shall be provided at the ends of long duct line stubouts 
or for other ducts whose locations are indeterminate because of duct 
curvature or terminations at completely below-grade structures.  In 
addition to markers, a 0.127 mm (5 mil) brightly colored plastic tape, not 
less than 75 mm (3 inches) in width and suitably inscribed at not more than 
3 m (10 feet) on centers with a continuous metallic backing and a 
corrosion-resistant 0.0254 mm (1 mil) metallic foil core to permit easy 
location of the duct line, shall be placed approximately 300 mm below 
finished grade levels of such lines.

3.6   MANHOLES, HANDHOLES, AND PULLBOXES

3.6.1   General

Manholes shall be constructed approximately where shown.  The exact 
location of each manhole shall be determined after careful consideration 
has been given to the location of other utilities, grading, and paving.  
The location of each manhole shall be approved by the Contracting Officer 
before construction of the manhole is started.  Manholes shall be the type 
noted on the drawings and shall be constructed in accordance with the 
applicable details as indicated.  Top, walls, and bottom shall consist of 
reinforced concrete.  Walls and bottom shall be of monolithic concrete 
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construction.  The Contractor may at his option utilize monolithically 
constructed precast-concrete manholes having the required strength and 
inside dimensions as required by the drawings or specifications.  In paved 
areas, frames and covers for manhole and handhole entrances in vehicular 
traffic areas shall be flush with the finished surface of the paving.  In 
unpaved areas, the top of manhole covers shall be approximately 15 mm above 
the finished grade.  Where existing grades that are higher than finished 
grades are encountered, concrete assemblies designed for the purpose shall 
be installed to elevate temporarily the manhole cover to existing grade 
level.  All duct lines entering manholes must be installed on compact soil 
or otherwise supported when entering a manhole to prevent shear stress on 
the duct at the point of entrance to the manhole.  Duct lines entering 
cast-in-place concrete manholes shall be cast in-place with the manhole.  
Duct lines entering precast concrete manholes through a precast knockout 
penetration shall be grouted tight with a portland cement mortar.  PVC duct 
lines entering precast manholes through a PVC endbell shall be solvent 
welded to the endbell.  A cast metal grille-type sump frame and cover shall 
be installed over the manhole sump.  A cable-pulling iron shall be 
installed in the wall opposite each duct line entrance.

3.6.2   Electric Manholes

Cables shall be securely supported from walls by hot-dip galvanized cable 
racks with a plastic coating over the galvanizing and equipped with 
adjustable hooks and insulators.  The number of cable racks indicated shall 
be installed in each manhole and not less than 2 spare hooks shall be 
installed on each cable rack.  Insulators shall be made of high-glazed 
porcelain.  Insulators will not be required on spare hooks.

3.6.3   Communications Manholes

The number of hot-dip galvanized cable racks with a plastic coating over 
the galvanizing indicated shall be installed in each telephone manhole. 
Each cable rack shall be provided with 2 cable hooks.  Cables for the 
telephone and communication systems will be installed by others.

3.6.4   Handholes

Handholes shall be located approximately as shown.  Handholes shall be of 
the type noted on the drawings and shall be constructed in accordance with 
the details shown.

3.6.5   Pullboxes

Pullbox tops shall be flush with sidewalks or curbs or placed 15 mmabove 
surrounding grades when remote from curbed roadways or sidewalks.  Covers 
shall be marked "Low-Voltage" and provided with 2 lifting eyes and 2 
hold-down bolts.  Each box shall have a suitable opening for a ground rod.  
Conduit, cable, ground rod entrances, and unused openings shall be sealed 
with mortar.

3.6.6   Ground Rods

A ground rod shall be installed at the manholes, handholes and pullboxes. 
Ground rods shall be driven into the earth before the manhole floor is 
poured so that approximately 100 mm of the ground rod will extend above the 
manhole floor.  When precast concrete manholes are used, the top of the 
ground rod may be below the manhole floor and a No. 1/0 AWG ground 
conductor brought into the manhole through a watertight sleeve in the 
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manhole wall.

3.7   PAD-MOUNTED EQUIPMENT INSTALLATION

Pad-mounted equipment, shall be installed on concrete pads in accordance 
with the manufacturer's published, standard installation drawings and 
procedures, except that they shall be modified to meet the requirements of 
this document.  Units shall be installed so that they do not damage 
equipment or scratch painted or coated surfaces.  After installation, 
surfaces shall be inspected and scratches touched up with a paint or 
coating provided by the manufacturer especially for this purpose.  

3.7.1   Concrete Pads

3.7.1.1   Construction

Concrete pads for pad-mounted electrical equipment may be either 
pre-fabricated or shall be poured-in-place.  Pads shall be constructed as 
indicated, except that exact pad dimensions and mounting details are 
equipment specific and are the responsibility of the Contractor.  Tops of 
concrete pads shall be level and shall project 100 mm above finished paving 
or grade and sloped to drain.  Edges of concrete pads shall have 20 mm 
chamfer.  Conduits for primary, secondary, and grounding conductors shall 
be set in place prior to placement of concrete pads.  Where grounding 
electrode conductors are installed through concrete pads, PVC conduit 
sleeves shall be installed through the concrete to provide physical 
protection.  To facilitate cable installation and termination, the concrete 
pad shall be provided with a rectangular hole below the primary and 
secondary compartments, sized in accordance with the manufacturer's 
recommended dimensions.  Upon completion of equipment installation the 
rectangular hole shall be filled with masonry grout.

3.7.1.2   Concrete and Reinforcement

Concrete work shall have minimum 20 MPa  compressive strength and comform 
to the requirements of Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.  
Concrete pad reinforcement shall be in accordance with Section 03200A 
CONCRETE REINFORCEMENT.

3.7.1.3   Sealing

When the installation is complete, the Contractor shall seal all conduit 
and other entries into the equipment enclosure with an approved sealing 
compound.  Seals shall be of sufficient strength and durability to protect 
all energized live parts of the equipment from rodents, insects, or other 
foreign matter.

3.8   CONNECTIONS BETWEEN AERIAL AND UNDERGROUND SYSTEMS

Connections between aerial and underground systems shall be made as shown.  
Underground cables shall be extended up poles in guards or conduit to cable 
terminations.  Conduits shall be secured to the poles by 2-hole galvanized 
steel pipe straps spaced not more than 3 m apart and with 1 strap not more 
than 300 mm from any bend or termination.  Cable guards shall be secured to 
poles in accordance with the manufacturer's published procedures.  Conduits 
shall be equipped with bushings to protect cables and minimize water entry. 
 Capnut potheads shall be used to terminate medium-voltage 
multiple-conductor cable.  Cables shall be supported by devices separate 
from the conduit or guard, near their point of exit from the conduit or 
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guard.

3.8.1   NOT USED

3.9   CONNECTIONS TO BUILDINGS

Cables shall be extended into the various buildings as indicated, and shall 
be connected to the first applicable termination point in each building.  
Interfacing with building interior conduit systems shall be at conduit 
stubouts terminating 1.5 m  outside of a building.  After installation of 
cables, conduits shall be sealed with caulking compound to prevent entrance 
of moisture or gases into buildings.

3.10   GROUNDING

A ground ring consisting of the indicated configuration of bare copper 
conductors and driven ground rods shall be installed around pad-mounted 
equipment as shown.  Equipment frames of metal-enclosed equipment, and 
other noncurrent-carrying metal parts, such as cable shields, cable sheaths 
and armor, and metallic conduit shall be grounded.  At least 2 connections 
shall be provided from a transformer, to the ground.  Metallic frames and 
covers of handholes and pull boxes shall be grounded by use of a braided, 
copper ground strap with equivalent ampacity of No. 6 AWG.

3.10.1   Grounding Electrodes

Grounding electrodes shall be installed as shown on the drawings and as 
follows:

a.  Driven rod electrodes - Unless otherwise indicated, ground rods 
shall be driven into the earth until the tops of the rods are 
approximately 300 mm below finished grade.

 b.  Ground ring - A ground ring shall be installed as shown consisting 
of bare copper conductors installed 600 mm, plus or minus 75 mm, 
below finished top of soil grade.  Ground ring conductors shall be 
sized as shown but no smaller than No. 2 AWG.

c.  Additional electrodes - When the required ground resistance is not 
met, additional electrodes shall be provided interconnected with 
grounding conductors to achieve the specified ground resistance.  
The additional electrodes will be up to three, 3 rods spaced a 
minimum of 3 m apart driven perpendicular to grade coupled and 
driven with the first rod.  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, the Contracting Officer shall be notified immediately.

3.10.2   Grounding and Bonding Connections

Connections above grade shall be made by the fusion-welding process or with 
bolted solderless connectors, in compliance with UL 467, and those below 
grade shall be made by a fusion-welding process.  Where grounding 
conductors are connected to aluminum-composition conductors, specially 
treated or lined copper-to-aluminum connectors suitable for this purpose 
shall be used.
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3.10.3   Grounding and Bonding Conductors

Grounding and bonding conductors include  conductors used to bond 
transformer enclosures and equipment frames to the grounding electrode 
system.  Grounding and bonding conductors shall be sized as shown, and 
located to provide maximum physical protection.  Bends greater than 45 
degrees in ground conductors are not permitted.  Routing of ground 
conductors through concrete shall be avoided.  When concrete penetration is 
necessary, nonmetallic conduit shall be cast flush with the points of 
concrete entrance and exit so as to provide an opening for the ground 
conductor, and the opening shall be sealed with a suitable compound after 
installation.

3.10.4   Surge Arrester Grounding

Surge arresters and neutrals shall be bonded directly to the transformer 
enclosure and then to the grounding electrode system with a bare copper 
conductor, sized as shown.  Lead lengths shall be kept as short as 
practicable with no kinks or sharp bends.

3.10.5   Manhole, Handhole, or Concrete Pullbox Grounding

Ground rods installed in  manholes, handholes, or concrete pullboxes shall 
be connected to cable racks, cable-pulling irons, the cable shielding, 
metallic sheath, and armor at each cable joint or splice by means of a No. 
4 AWG braided tinned copper wire.  Connections to metallic cable sheaths 
shall be by means of tinned terminals soldered to ground wires and to cable 
sheaths.  Care shall be taken in soldering not to damage metallic cable 
sheaths or shields.  Ground rods shall be protected with a double wrapping 
of pressure-sensitive plastic tape for a distance of 50 mm above and 150 mm 
below concrete penetrations.  Grounding electrode conductors shall be 
neatly and firmly attached to manhole or handhole walls and the amount of 
exposed bare wire shall be held to a minimum.

3.10.6   Metal Splice Case Grounding

Metal splice cases for medium-voltage direct-burial cable shall be grounded 
by connection to a driven ground rod located within 600 mm of each splice 
box using a grounding electrode conductor having a current-carrying 
capacity of at least 20 percent of the individual phase conductors in the 
associated splice box, but not less than No. 6 AWG.

3.10.7   Riser Pole Grounding

A single continuous vertical grounding electrode conductor shall be 
installed on each riser pole and connected directly to the grounding 
electrodes indicated on the drawings or required by these specifications.  
All equipment, neutrals, surge arresters, and items required to be grounded 
shall be connected directly to this vertical conductor.  The grounding 
electrode conductor shall be sized as shown.  Grounding electrode 
conductors shall be stapled to wood poles at intervals not exceeding 600 mm.

3.11   FIELD TESTING

3.11.1   General

Field testing shall be performed in the presence of the Contracting 
Officer.  The Contractor shall notify the Contracting Officer 10 days prior 
to conducting tests.  The Contractor shall furnish all materials, labor, 
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and equipment necessary to conduct field tests.  The Contractor shall 
perform all tests and inspections recommended by the manufacturer unless 
specifically waived by the Contracting Officer.  The Contractor shall 
maintain a written record of all tests which includes date, test performed, 
personnel involved, devices tested, serial number and name of test 
equipment, and test results.  Field test reports shall be signed and dated 
by the Contractor.

3.11.2   Safety

The Contractor shall provide and use safety devices such as rubber gloves, 
protective barriers, and danger signs to protect and warn personnel in the 
test vicinity.  The Contractor shall replace any devices or equipment which 
are damaged due to improper test procedures or handling.

3.11.3   Ground-Resistance Tests

The resistance of each grounding electrode system shall be measured using 
the fall-of-potential method defined in IEEE Std 81.  Ground resistance 
measurements shall be made before the electrical distribution system is 
energized and shall be made in normally dry conditions not less than 48 
hours after the last rainfall.  Resistance measurements of separate 
grounding electrode systems shall be made before the systems are bonded 
together below grade.  The combined resistance of separate systems may be 
used to meet the required resistance, but the specified number of 
electrodes must still be provided.

 a.  Ground ring - 10 ohms.

3.11.4   NOT USED

3.11.5   Medium-Voltage Cable Test

After installation and before the operating test or connection to an 
existing system, the medium-voltage cable system shall be given a high 
potential test.  Direct-current voltage shall be applied on each phase 
conductor of the system by connecting conductors as one terminal and 
connecting grounds or metallic shieldings or sheaths of the cable as the 
other terminal for each test.  Prior to making the test, the cables shall 
be isolated by opening applicable protective devices and disconnecting 
equipment.  The test shall be conducted with all splices, connectors, and 
terminations in place.  The method, voltage, length of time, and other 
characteristics of the test for initial installation shall be in accordance 
with NEMA WC 7 or NEMA WC 8 for the particular type of cable installed, 
except that 28 kV and 35 kV insulation test voltages shall be in accordance 
with either AEIC CS5 or AEIC CS6 as applicable, and shall not exceed the 
recommendations of IEEE Std 404 for cable joints and IEEE Std 48 for cable 
terminations unless the cable and accessory manufacturers indicate higher 
voltages are acceptable for testing.  Should any cable fail due to a 
weakness of conductor insulation or due to defects or injuries incidental 
to the installation or because of improper installation of cable, cable 
joints, terminations, or other connections, the Contractor shall make 
necessary repairs or replace cables as directed.  Repaired or replaced 
cables shall be retested.

3.11.6   Low-Voltage Cable Test

Low-voltage cable, complete with splices, shall be tested for insulation 
resistance after the cables are installed, in their final configuration, 
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ready for connection to the equipment, and prior to energization.  The test 
voltage shall be 500 volts dc, applied for one minute between each 
conductor and ground and between all possible combinations conductors in 
the same trench, duct, or cable, with all other conductors in the same 
trench, duct, or conduit.  The minimum value of insulation shall be:

R in megohms = (rated voltage in kV + 1) x 304.8/(length of cable in meters)

Each cable failing this test shall be repaired or replaced.  The repaired 
cable shall be retested until failures have been eliminated.

3.11.7   Liquid-Filled Transformer Tests

The following field tests shall be performed on all liquid-filled 
transformers.  Pass-fail criteria shall be in accordance with transformer 
manufacturer's specifications.

a.  Insulation resistance test phase-to-ground.

b.  Turns ratio test.

c.  Correct phase sequence.

d.  Correct operation of tap changer.

 3.11.8   NOT USED

 3.11.9   NOT USED

 3.11.10   NOT USED

 3.11.11   NOT USED

 3.11.12   Pre-Energization Services

Calibration, testing, adjustment, and placing into service of the 
installation shall be accomplished by a manufacturer's product field 
service engineer or independent testing company with a minimum of 2 years 
of current product experience.  The following services shall be performed 
on the equipment listed below.  These services shall be performed 
subsequent to testing but prior to the initial energization.  The equipment 
shall be inspected to ensure that installation is in compliance with the 
recommendations of the manufacturer and as shown on the detail drawings.  
Terminations of conductors at major equipment shall be inspected to ensure 
the adequacy of connections.  Bare and insulated conductors between such 
terminations shall be inspected to detect possible damage during 
installation.  If factory tests were not performed on completed assemblies, 
tests shall be performed after the installation of completed assemblies.  
Components shall be inspected for damage caused during installation or 
shipment to ensure packaging materials have been removed.  Components 
capable of being both manually and electrically operated shall be operated 
manually prior to the first electrical operation.  Components capable of 
being calibrated, adjusted, and tested shall be calibrated, adjusted, and 
tested in accordance with the instructions of the equipment manufacturer.  
Items for which such services shall be provided, but are not limited to, 
are the following:

 b.  Pad-mounted transformers
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 3.11.13   Operating Tests

After the installation is completed, and at such times as the Contracting 
Officer may direct, the Contractor shall conduct operating tests for 
approval.  The equipment shall be demonstrated to operate in accordance 
with the requirements herein.  An operating test report shall be submitted 
in accordance with paragraph SUBMITTALS.

3.12   MANUFACTURER'S FIELD SERVICE

3.12.1   NOT USED

3.12.2   Installation Engineer

After delivery of the equipment, the Contractor shall furnish one or more 
field engineers, regularly employed by the equipment manufacturer to 
supervise the installation of the equipment, assist in the performance of 
the onsite tests, initial operation, and instruct personnel as to the 
operational and maintenance features of the equipment.

3.13   ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has 
successfully completed all tests and after all defects in installation, 
material or operation have been corrected.

        -- End of Section --
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SECTION 16415A

ELECTRICAL WORK, INTERIOR
06/02

AMENDMENT 1

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 in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C37.16 (2000) Low-Voltage Power Circuit Breakers 
and AC Power Circuit Protectors - 
Preferred Ratings, Related Requirements, 
and Application Recommendations

ANSI C39.1 (1981; R 1992) Requirements for Electrical 
Analog Indicating Instruments

ANSI C78.1 (1991; C78.1a; R 1996) Fluorescent Lamps - 
Rapid-Start Types - Dimensional and 
Electrical Characteristics

ANSI C78.1350 (1990) Electric Lamps - 400-Watt, 
100-Volt, S51 Single-Ended High-Pressure 
Sodium Lamps

ANSI C78.1351 (1989) Electric Lamps - 250-Watt, 100-Volt 
S50 Single-Ended High-Pressure Sodium Lamps

ANSI C78.1352 (1990) Electric Lamps - 1000-Watt, 
250-Volt, S52 Single-Ended High-Pressure 
Sodium Lamps

ANSI C78.1355 (1989) Electric Lamps - 150-Watt, 55-Volt 
S55 High-Pressure Sodium Lamps

ANSI C78.1375 (1996) 400-Watt, M59 Single-Ended 
Metal-Halide Lamps

ANSI C78.1376 (1996) 1000-Watt, M47 Metal-Halide Lamps

ANSI C78.20 (1995) Electric Lamps - Characteristics of 
Incandescent Lamps A, G, PS, and Similar 
Shapes with E26 Medium Screw Bases

ANSI C78.21 (1995) Physical and Electrical 
Characteristics - Incandescent Lamps - PAR 
and R Shapes

ANSI C78.2A (1991) 18 & 26- Watt, Compact Fluorescent 
Quad Tube Lamps **
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ANSI C78.2B (1992) 9 & 13-Watt, Compact Fluorescent 
Quad Tube Lamps **

ANSI C80.5 (1995) Rigid Aluminum Conduit

ANSI C82.1 (1997) Specifications for Fluorescent Lamp 
Ballasts \$18.00$\F\X Addenda D & E

ANSI C82.4 (1992) Ballasts for 
High-Intensity-Discharge and Low-Pressure 
Sodium Lamps (Multiple-Supply Type)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 1 (1995) Hard-Drawn Copper Wire

ASTM B 8 (1999) Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft

ASTM D 709 (2000) Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C37.13 (1990; R 1995) Low-Voltage AC Power 
Circuit Breakers Used in Enclosures

IEEE C37.20.1 (1993) Metal-Enclosed Low-Voltage Power 
Circuit-Breaker Switchgear

IEEE C62.41 (1991; R 1995) Surge Voltages in 
Low-Voltage AC Power Circuits

IEEE Std 81 (1983) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System 
(Part 1) \$31.00$\F

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1997) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA AB 1 (1993) Molded Case Circuit Breakers and 
Molded Case Switches

NEMA FU 1 (1986) Low Voltage Cartridge Fuses

NEMA ICS 1 (1993) Industrial Control and Systems

NEMA ICS 2 (1993) Industrial Controls and Systems 
Controllers, Contactors, and Overload 
Relays Rated Not More Than 2,000 Volts AC 
or 750 Volts DC

NEMA ICS 3 (1993) Industrial Control and Systems 
Factory Built Assemblies

NEMA ICS 6 (1993) Industrial Control and Systems, 
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Enclosures

NEMA LE 4 (1987) Recessed Luminaires, Ceiling 
Compatibility

NEMA OS 1 (1996) Sheet-Steel Outlet Boxes, Device 
Boxes, Covers, and Box Supports

NEMA OS 2 (1998) Nonmetallic Outlet Boxes, Device 
Boxes, Covers and Box Supports

NEMA PB 1 (1995) Panelboards

NEMA PB 2 (1995) Deadfront Distribution Switchboards

NEMA RN 1 (1998) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit

NEMA SG 3 (1995) Power Switching Equipment

NEMA ST 20 (1992) Dry-Type Transformers for General 
Applications

NEMA TC 13 (1993) Electrical Nonmetallic Tubing (ENT)

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVC) 
Tubing (EPT) and Conduit (EPC-40 and 
EPC-80)

NEMA VE 1 (1996) Metal Cable Tray Systems

NEMA WD 1 (1999) General Requirements for Wiring 
Devices

NEMA WD 6 (1997) Wiring Devices - Dimensional 
Requirements

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2000) Life Safety Code

NFPA 70 (2002) National Electrical Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

47 CFR 18 Industrial, Scientific, and Medical 
Equipment

UNDERWRITERS LABORATORIES (UL)

UL 1 (2000) Flexible Metal Conduit

UL 1010 (1995; Rev thru Mar 1999) Receptical-Plug 
Combinations for Use in Hazardous 
(Classified) Locations

UL 1022 (1998) Line Isolation Monitors

SECTION 16415A  Page 3



* * * Safety Pays * * *
SOF FLIGHT SIMULATOR ADDITION 001522

UL 1029 (1994; Rev thru Dec 1997) 
High-Intensity-Discharge Lamp Ballasts

UL 1047 (1995; Rev Jul 1998) Isolated Power 
Systems Equipment

UL 1242 (1996; Rev Mar 1998) Intermediate Metal 
Conduit

UL 1570 (1995; Rev thru Nov 1999) Fluorescent 
Lighting Fixtures

UL 1571 (1995; Rev thru Nov 1999) Incandescent 
Lighting Fixtures

UL 1572 (1995; Rev thru Nov 1999) High Intensity 
Discharge Lighting Fixtures

UL 1660 (2000) Liquid-Tight Flexible Nonmetallic 
Conduit

UL 198B (1995) Class H Fuses

UL 198C (1986; Rev thru Feb 1998) 
High-Interrupting-Capacity Fuses, 
Current-Limiting Types

UL 198D (1995) Class K Fuses

UL 198E (1988; Rev Jul 1988) Class R Fuses

UL 198G (1988; Rev May 1988) Fuses for 
Supplementary Overcurrent Protection

UL 198H (1988; Rev thru Nov 1993) Class T Fuses

UL 198L (1995; Rev May 1995) D-C Fuses for 
Industrial Use

UL 20 (1995; Rev thru Oct 1998) General-Use Snap 
Switches

UL 360 (1996; Rev thru Oct 1997) Liquid-Tight 
Flexible Steel Conduit

UL 467 (1993; Rev thru Apr 1999) Grounding and 
Bonding Equipment

UL 486A (1997; Rev thru Dec 1998) Wire Connectors 
and Soldering Lugs for Use with Copper 
Conductors

UL 486B (1997; Rev Jun 1997) Wire Connectors for 
Use with Aluminum Conductors

UL 486C (1997; Rev thru Aug 1998) Splicing Wire 
Connectors

UL 486E (1994; Rev thru Feb 1997) Equipment Wiring 
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Terminals for Use with Aluminum and/or 
Copper Conductors

UL 489 (1996; Rev thru Dec 1998) Molded-Case 
Circuit Breakers, Molded-Case Switches, 
and Circuit-Breaker Enclosures

UL 498 (1996; Rev thru Jan 1999) Attachment Plugs 
and Receptacles

UL 5 (1996) Surface Metal Raceways and Fittings

UL 50 (1995; Rev thru Nov 1999) Enclosures for 
Electrical Equipment

UL 506 (1994; R Oct 1997) Specialty Transformers

UL 508 (1999) Industrial Control Equipment

UL 510 (1994; Rev thru Apr 1998) Polyvinyl 
Chloride, Polyethylene, and Rubber 
Insulating Tape

UL 512 (1993; Rev thru Mar 1999) Fuseholders

UL 514A (1996; Rev Dec 1999) Metallic Outlet Boxes

UL 514B (1997; Rev Oct 1998) Fittings for Cable 
and Conduit

UL 514C (1996; Rev thru Dec 1999) Nonmetallic 
Outlet Boxes, Flush-Device Boxes, and 
Covers

UL 542 (1999) Lampholders, Starters, and Starter 
Holders for Fluorescent Lamps

UL 6 (1997) Rigid Metal Conduit

UL 651 (1995; Rev thru Oct 1998) Schedule 40 and 
80 Rigid PVC Conduit

UL 651A (1995; Rev thru Apr 1998) Type EB and A 
Rigid PVC Conduit and HDPE Conduit

UL 67 (1993; Rev thru Oct 1999) Panelboards

UL 797 (1993; Rev thru Mar 1997) Electrical 
Metallic Tubing

UL 83 (1998; Rev thru Sep 1999) 
Thermoplastic-Insulated Wires and Cables

UL 844 (1995; Rev thru Mar 1999) Electric 
Lighting Fixtures for Use in Hazardous 
(Classified) Locations

UL 845 (1995; Rev thru Nov 1999) Motor Control 
Centers
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UL 854 (1996; Rev Oct 1999) Service-Entrance 
Cables

UL 869A (1998) Reference Standard for Service 
Equipment

UL 877 (1993; Rev thru Nov 1999) Circuit Breakers 
and Circuit-Breaker Enclosures for Use in 
Hazardous (Classified) Locations

UL 886 (1994; Rev thru Apr 1999) Outlet Boxes and 
Fittings for Use in Hazardous (Classified) 
Locations

UL 891 (1994; Rev thru Jan 1995) Dead-Front 
Switchboards

UL 916 (1998) Energy Management Equipment

UL 924 (1995; Rev thru Oct 97) Emergency Lighting 
and Power Equipment

UL 935 (1995; Rev thru Oct 1998) Fluorescent-Lamp 
Ballasts

UL 943 (1993; Rev thru May 1998) Ground-Fault 
Circuit-Interrupters

UL 98 (1994; Rev thru Jun 1998) Enclosed and 
Dead-Front Switches

UL Elec Const Dir (1999) Electrical Construction Equipment 
Directory 

1.2   GENERAL

1.2.1   Rules

The installation shall conform to the requirements of NFPA 70 and NFPA 101, 
unless more stringent requirements are indicated or shown.

1.2.2   Coordination

The drawings indicate the extent and the general location and arrangement 
of equipment, conduit, and wiring.  The Contractor shall become familiar 
with all details of the work and verify all dimensions in the field so that 
the outlets and equipment shall be properly located and readily accessible. 
 Lighting fixtures, outlets, and other equipment and materials shall be 
carefully coordinated with mechanical or structural features prior to 
installation and positioned according to architectural reflected ceiling 
plans; otherwise, lighting fixtures shall be symmetrically located 
according to the room arrangement when uniform illumination is required, or 
asymmetrically located to suit conditions fixed by design and shown.  
Raceways, junction and outlet boxes, and lighting fixtures shall not be 
supported from sheet metal roof decks.  If any conflicts occur 
necessitating departures from the drawings, details of and reasons for 
departures shall be submitted and approved prior to implementing any 
change.  The Contractor shall coordinate the electrical requirements of the 
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mechanical work and provide all power related circuits, wiring, hardware 
and structural support, even if not shown on the drawings.

1.2.3   Special Environments

1.2.3.1   Weatherproof Locations

Wiring, Fixtures, and equipment in designated locations shall conform to 
NFPA 70 requirements for installation in damp or wet locations.

1.2.3.2   NOT USED

 1.2.3.3   Ducts, Plenums and Other Air-Handling Spaces

Wiring and equipment in ducts, plenums and other air-handling spaces shall 
be installed using materials and methods in conformance with NFPA 70unless 
more stringent requirements are indicated in this specification or on the 
contract drawings.

1.2.4   Standard Products

Material and equipment shall be a standard product of a manufacturer 
regularly engaged in the manufacture of the product and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.

1.2.5   Nameplates

1.2.5.1   Identification Nameplates

Major items of electrical equipment and major components shall be 
permanently marked with an identification name to identify the equipment by 
type or function and specific unit number as indicated.  Designation of 
motors shall coincide with their designation in the motor control center or 
panel.  Unless otherwise specified, identification nameplates shall be made 
of laminated plastic in accordance with ASTM D 709 with black outer layers 
and a white core.  Edges shall be chamfered.  Plates shall be fastened with 
black-finished round-head drive screws, except motors, or approved 
nonadhesive metal fasteners.  When the nameplate is to be installed on an 
irregular-shaped object, the Contractor shall devise an approved support 
suitable for the application and ensure the proper installation of the 
supports and nameplates.  In all instances, the nameplate shall be 
installed in a conspicuous location.  At the option of the Contractor, the 
equipment manufacturer's standard embossed nameplate material with black 
paint-filled letters may be furnished in lieu of laminated plastic.  The 
front of each panelboard, motor control center, switchgear, and switchboard 
shall have a nameplate to indicate the phase letter, corresponding color 
and arrangement of the phase conductors.  The following equipment, as a 
minimum, shall be provided with identification nameplates:

           Minimum 6.4 mm                        Minimum 3.2 mm
            High Letters                          High Letters

          Panelboards                     Control Power Transformers
          Starters                        Control Devices
          Safety Switches                 Instrument Transformers
          Switchboards
          Transformers
          Equipment Enclosures

SECTION 16415A  Page 7



* * * Safety Pays * * *
SOF FLIGHT SIMULATOR ADDITION 001522

           Minimum 6.4 mm                        Minimum 3.2 mm
            High Letters                          High Letters
          
Each panel, section, or unit in motor control centers, switchgear or 
similar assemblies shall be provided with a nameplate in addition to 
nameplates listed above, which shall be provided for individual 
compartments in the respective assembly, including nameplates which 
identify "future," "spare," and "dedicated" or "equipped spaces."

1.2.6   As-Built Drawings

Following the project completion or turnover, within 30 days the Contractor 
shall furnish 2 sets of as-built drawings to the Contracting Officer.

1.2.7   Recessed Light Fixtures (RLF) Option

The Contractor has the option to substitute inch-pound (I-P) RLF to metric 
RLF.  This option shall be coordinated with Section 09510A ACOUSTICAL 
CEILINGS.

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.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Interior Electrical Equipment; G, RO

  Detail drawings consisting of equipment drawings, illustrations, 
schedules, instructions, diagrams, and other information necessary 
to define the installation.  Detail drawings shall show the rating 
of items and systems and how the components of an item and system 
are assembled, function together, and how they will be installed 
on the project.  Data and drawings for component parts of an item 
or system shall be coordinated and submitted as a unit.  Data and 
drawings shall be coordinated and included in a single submission. 
 Multiple submissions for the same equipment or system are not 
acceptable except where prior approval has been obtained from the 
Contracting Officer.  In such cases, a list of data to be 
submitted later shall be included with the first submission.  
Detail drawings shall show physical arrangement, construction 
details, connections, finishes, materials used in fabrication, 
provisions for conduit or busway entrance, access requirements for 
installation and maintenance, physical size, electrical 
characteristics, foundation and support details, and equipment 
weight.  Drawings shall be drawn to scale and/or dimensioned.  
Optional items shall be clearly identified as included or 
excluded.  Detail drawings shall as a minimum include:

     a.  Transformers.

      b.  Battery system including calculations for the battery and 
charger.
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     c.  Voltage regulators.

      d.  Single line electrical diagrams including primary, 
metering, sensing and relaying, control wiring, and control logic.

     e.  Sway bracing for suspended luminaires.

     f.  Lowering systems.

  Structural drawings showing the structural or physical features 
of major equipment items, components, assemblies, and structures, 
including foundations or other types of supports for equipment and 
conductors.  These drawings shall include accurately scaled or 
dimensioned outline and arrangement or layout drawings to show the 
physical size of equipment and components and the relative 
arrangement and physical connection of related components.  
Weights of equipment, components and assemblies shall be provided 
when required to verify the adequacy of design and proposed 
construction of foundations or other types of supports.  Dynamic 
forces shall be stated for switching devices when such forces must 
be considered in the design of support structures.  The 
appropriate detail drawings shall show the provisions for 
leveling, anchoring, and connecting all items during installation, 
and shall include any recommendations made by the manufacturer.

  Electrical drawings including single-line and three-line 
diagrams, and schematics or elementary diagrams of each electrical 
system; internal wiring and field connection diagrams of each 
electrical device when published by the manufacturer; wiring 
diagrams of cabinets, panels, units, or separate mountings; 
interconnection diagrams that show the wiring between separate 
components of assemblies; field connection diagrams that show the 
termination of wiring routed between separate items of equipment; 
internal wiring diagrams of equipment showing wiring as actually 
provided for this project.  Field wiring connections shall be 
clearly identified.

  If departures from the contract drawings are deemed necessary by 
the Contractor, complete details of such departures, including 
changes in related portions of the project and the reasons why, 
shall be submitted with the detail drawings.  Approved departures 
shall be made at no additional cost to the Government.

SD-03 Product Data

 Manufacturer's Catalog; G, RO

  Data composed of catalog cuts, brochures, circulars, 
specifications, product data, and printed information in 
sufficient detail and scope to verify compliance with the 
requirements of the contract documents.

Material, Equipment, and Fixture Lists; G, RO

  A complete itemized listing of equipment and materials proposed 
for incorporation into the work.  Each entry shall include an item 
number, the quantity of items proposed, and the name of the 
manufacturer of each item.
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Installation Procedures; G, RO

  Installation procedures for rotating equipment, transformers, 
switchgear, battery systems, voltage regulators, and grounding 
resistors.  Procedures shall include diagrams, instructions, and 
precautions required to install, adjust, calibrate, and test 
devices and equipment.

As-Built Drawings; G, RO

  The as-built drawings shall be a record of the construction as 
installed.  The drawings shall include all the information shown 
on the contract drawings, deviations, modifications, and changes 
from the contract drawings, however minor.  The as-built drawings 
shall be kept at the job site and updated daily.  The as-built 
drawings shall be a full-sized set of prints marked to reflect all 
deviations, changes, and modifications.  The as-built drawings 
shall be complete and show the location, size, dimensions, part 
identification, and other information.  Additional sheets may be 
added.  The as-built drawings shall be jointly inspected for 
accuracy and completeness by the Contractor's quality control 
representative and by the Contracting Officer prior to the 
submission of each monthly pay estimate.  Upon completion of the 
work, the Contractor shall submit three full sized sets of the 
marked prints to the Contracting Officer for approval.  If upon 
review, the as-built drawings are found to contain errors and/or 
omissions, they will be returned to the Contractor for correction. 
 The Contractor shall correct and return the as-built drawings to 
the Contracting Officer for approval within ten calendar days from 
the time the drawings are returned to the Contractor.

Onsite Tests; G, RO

  A detailed description of the Contractor's proposed procedures 
for on-site tests.

SD-06 Test Reports

Factory Test Reports; G, RO

  Six copies of the information described below in 216 x 280 mm  
binders having a minimum of 5 rings from which material may 
readily be removed and replaced, including a separate section for 
each test.  Sections shall be separated by heavy plastic dividers 
with tabs.

     a.  A list of equipment used, with calibration certifications.

     b.  A copy of measurements taken.

     c.  The dates of testing.

     d.  The equipment and values to be verified.

     e.  The conditions specified for the test.

     f.  The test results, signed and dated.

     g.  A description of adjustments made.
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Field Test Plan; G, RO

  A detailed description of the Contractor's proposed procedures 
for onsite test submitted 20 days prior to testing the installed 
system. No field test will be performed until the test plan is 
approved.  The test plan shall consist of complete field test 
procedures including tests to be performed, test equipment 
required, and tolerance limits.

Field Test Reports; G, RO

  Six copies of the information described below in 216 x 280 mm  
binders having a minimum of 5 rings from which material may 
readily be removed and replaced, including a separate section for 
each test.  Sections shall be separated by heavy plastic dividers 
with tabs.

     a.  A list of equipment used, with calibration certifications.

     b.  A copy of measurements taken.

     c.  The dates of testing.

     d.  The equipment and values to be verified.

     e.  The conditions specified for the test.

     f.  The test results, signed and dated.

     g.  A description of adjustments made.

     h.  Final position of controls and device settings.

SD-07 Certificates

Materials and Equipment; G, RO

  The label or listing of the Underwriters Laboratories, Inc., 
will be accepted as evidence that the materials or equipment 
conform to the applicable standards of that agency.  In lieu of 
this label or listing, a statement from a nationally recognized, 
adequately equipped testing agency indicating that the items have 
been tested in accordance with required procedures and that the 
materials and equipment comply with all contract requirements will 
be accepted.  However, materials and equipment installed in 
hazardous locations must bear the UL label unless the data 
submitted from other testing agency is specifically approved in 
writing by the Contracting Officer.  Items which are required to 
be listed and labeled in accordance with Underwriters Laboratories 
must be affixed with a UL label that states that it is UL listed.  
No exceptions or waivers will be granted to this requirement.  
Materials and equipment will be approved based on the 
manufacturer's published data.

  For other than equipment and materials specified to conform to 
UL publications, a manufacturer's statement indicating complete 
compliance with the applicable standard of the American Society 
for Testing and Materials, National Electrical Manufacturers 
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Association, or other commercial standard, is acceptable.

SD-08  Manufacturer's Instructions

Installation instructions

SD-09  Manufacturer's Field Reports

VFD Factory Test Plan; G, RO

Factory test results

SD-10  Operation and Maintenance Data

Variable frequency drives, Data Package 4

  Submit operation and maintenanace manuals in accordance with 
Section 01781, "Operation and Maintenance Data."  Provide service 
and maintenance information including preventive maintenance, 
assembly, and disassembly procedures.  Include electrical drawings 
from electrical general sections.  Submit additional information 
necessary to provide complete operation, repair, and maintenance 
information, detailed to the smallest replaceable unit.  Include 
copies of as-built submittals.  Provide routine preventative 
maintenance instructions, and equipment required.  Provide 
instructions on how to modify program settings, and modify the 
control program.  Provide instructions on drive adjustment, 
trouble-shooting, and configuration.  Provide instructions on 
process tunign and system calibration.

1.4   WORKMANSHIP

Materials and equipment shall be installed in accordance with NFPA 70, 
recommendations of the manufacturer, and as shown.

1.5   SEISMIC REQUIREMENTS

Seismic details shall conform to Sections 13080 SEISMIC PROTECTION FOR 
MISCELLANEOUS EQUIPMENT and 16070A SEISMIC PROTECTION FOR ELECTRICAL 
EQUIPMENT be as indicated

PART 2   PRODUCTS

Products shall conform to the respective publications and other 
requirements specified below.  Materials and equipment not listed below 
shall be as specified elsewhere in this section.  Items of the same 
classification shall be identical including equipment, assemblies, parts, 
and components.

2.1   Switchboards

 2.2   CABLES AND WIRES

Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 
10 AWG and smaller diameter shall be solid, except that conductors for 
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 
stranded unless specifically indicated otherwise.  Conductor sizes and 
ampacities shown are based on copper, unless indicated otherwise.  All 
conductors shall be copper.  
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2.2.1   Equipment Manufacturer Requirements

When manufacturer's equipment requires copper conductors at the 
terminations or requires copper conductors to be provided between 
components of equipment, provide copper conductors or splices, splice 
boxes, and other work required to meet manufacturer's requirements.

2.2.2   Aluminum Conductors

Aluminum conductors shall not be used.  

2.2.3   Insulation

Unless indicated otherwise, or required by NFPA 70, power and lighting 
wires shall be 600-volt, Type THWN, THHN, or THW conforming to UL 83 , 
except that grounding wire may be type TW conforming to UL 83; 
remote-control and signal circuits shall be Type TW, THW 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.

2.2.4   Bonding Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.2.5   Service Entrance Cables

Service entrance (SE) and underground service entrance (USE) cables, UL 854.

2.3   CABLE TRAYS

**************************************************************************
Cable tray shall conform to NEMA VE 1, shall form a wireway system, and 
shall be of nominal 150 mm  depth.  Cable trays shall be constructed of 
aluminum .  Trays shall include splice and end plates, dropouts, and 
miscellaneous hardware.  Edges, fittings, and hardware shall be finished 
free from burrs and sharp edges.  Fittings shall have not less than the 
load-carrying ability of straight tray sections and shall have 
manufacturer's minimum standard radius.  Radius of bends shall be 305 mm.   
Red network and black network cable trays shall maintain 1 m separation at 
all times, both horizontally and vertically.  Cable tray shall be aluminum.

**************************************************************************

2.3.1   NOT USED

 2.3.2   Solid Bottom (Non-Secure Cabling)

**************************************************************************
Solid bottom-type cable trays shall be of nominal 300 mm width.  Rung 
spacing shall be on 230 mm  maximum centers.

**************************************************************************

2.3.3   Enclosed Shielded

**************************************************************************
Enclosed Shielded-type cable trays shall be nominal 300 mm width.  Top, 
bottom, and sides shall be solid type metal construction.  Top shall be 
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lockable in place to prevent unauthorized entrance.  Cable tray shall be 
red in color.

**************************************************************************

2.4   NOT USED

 2.5   NOT USED

 2.6   CIRCUIT BREAKERS

2.6.1   MOLDED-CASE CIRCUIT BREAKERS

Molded-case circuit breakers shall conform to NEMA AB 1 and UL 489and UL 877
for circuit breakers and circuit breaker enclosures located in hazardous 
(classified) locations.  Circuit breakers may be installed in panelboards, 
switchboards, enclosures, motor control centers, or combination motor 
controllers.

2.6.1.1   Construction

Circuit breakers shall be suitable for mounting and operating in any 
position.  Lug shall be listed for copper and aluminum conductors in 
accordance with UL 486E.  Single-pole circuit breakers shall be full module 
size with not more than one pole per module.  Multi-pole circuit breakers 
shall be of the common-trip type having a single operating handle such that 
an overload or short circuit on any one pole will result in all poles 
opening simultaneously.  Sizes of 100 amperes or less may consist of 
single-pole breakers permanently factory assembled into a multi-pole unit 
having an internal, mechanical, nontamperable common-trip mechanism and 
external handle ties.  All circuit breakers shall have a quick-make, 
quick-break overcenter toggle-type mechanism, and the handle mechanism 
shall be trip-free to prevent holding the contacts closed against a 
short-circuit or sustained overload.  All circuit breaker handles shall 
assume a position between "ON" and "OFF" when tripped automatically.  All 
ratings shall be clearly visible.

2.6.1.2   Ratings

Voltage ratings shall be not less than the applicable circuit voltage.  The 
interrupting rating of the circuit breakers shall be at least equal to the 
available short-circuit current at the line terminals of the circuit 
breaker and correspond to the UL listed integrated short-circuit current 
rating specified for the panelboards and switchboards.  Molded-case circuit 
breakers shall have nominal voltage ratings, maximum continuous-current 
ratings, and maximum short-circuit interrupting ratings in accordance with 
NEMA AB 1.  Ratings shall be coordinated with system X/R ratio.

2.6.1.3   Cascade System Ratings

Circuit breakers used in series combinations shall be in prohibited.

2.6.1.4   Thermal-Magnetic Trip Elements

Thermal magnetic circuit breakers shall be provided as shown.  Automatic 
operation shall be obtained by means of thermal-magnetic tripping devices 
located in each pole providing inverse time delay and instantaneous circuit 
protection.  The instantaneous magnetic trip shall be adjustable and 
accessible from the front of all circuit breakers on frame sizes above 150 
amperes.
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2.6.2   Solid-State Trip Elements

Solid-state circuit breakers shall be provided as shown.  All electronics 
shall be self-contained and require no external relaying, power supply, or 
accessories.  Printed circuit cards shall be treated to resist moisture 
absorption, fungus growth, and signal leakage.  All electronics shall be 
housed in an enclosure which provides protection against arcs, magnetic 
interference, dust, and other contaminants.  Solid-state sensing shall 
measure true RMS current with error less than one percent on systems with 
distortions through the 13th harmonic.  Peak or average actuating devices 
are not acceptable.  Current sensors shall be torodial construction, 
encased in a plastic housing filled with epoxy to protect against damage 
and moisture and shall be integrally mounted on the breaker.  Where 
indicated on the drawings, circuit breaker frames shall be rated for 100 
percent continuous duty.  Circuit breakers shall have tripping features as 
shown on the drawings and as described below:

a.  Long-time current pick-up, adjustable from 50 percent to 100 
percent of continuous current rating.

b.  Adjustable long-time delay.

c.  Short-time current pick-up, adjustable from 1.5 to 9 times 
long-time current setting.

d.  Adjustable short-time delay.

 e.  Instantaneous current pick-up, adjustable from 1.5 to 9 times 
long-time current setting.

f.  Ground-fault pick-up, adjustable from 20 percent to 60 percent of 
sensor rating, but not greater than 1200 amperes.  Sensing of 
ground-fault current at the main bonding jumper or ground strap 
will not be permitted.

g.  Adjustable ground-fault delay.

h.  Ground-fault I square times t switch.

i.  Overload and short-time and ground-fault trip indicators shall be 
provided.

2.6.3   Current-Limiting Circuit Breakers

Current-limiting circuit breakers shall be provided as shown.  
Current-limiting circuit breakers shall limit the let-through I square 
times t to a value less than the I square times t of one-half cycle of the 
symmetrical short-circuit current waveform.  On fault currents below the 
threshold of limitation, breakers shall provide conventional overload and 
short-circuit protection.  Integrally-fused circuit breakers shall not be 
used.

2.6.4   SWD Circuit Breakers

Circuit breakers rated 15 amperes and intended to switch 277 volts or less 
fluorescent lighting loads shall be marked "SWD."
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2.6.5   HACR Circuit Breakers

Circuit breakers 60 amperes or below, 240 volts, 1-pole or 2-pole, intended 
to protect multi-motor and combination-load installations involved in 
heating, air conditioning, and refrigerating equipment shall be marked 
"Listed HACR Type."

2.6.6   Low-Voltage Power

a.  Construction:

Low-voltage power circuit breakers shall conform to IEEE C37.13, ANSI C37.16, 
and NEMA SG 3 and shall be three-pole, single-throw, stored energy, 
manually or electrically operated, as required with drawout mounting.  
Solid-state trip elements which require no external power connections shall 
be provided.  Circuit breakers shall have an open/close contact position 
indicator, charged/discharged stored energy indicator, primary disconnect 
devices, and a mechanical interlock to prevent making or breaking contact 
of the primary disconnects when the circuit breaker is closed.  Control 
voltage shall be as indicated.  The circuit breaker enclosure shall be 
suitable for its intended location.

b.  Ratings:

Voltage ratings shall be not less than the applicable circuit voltage.  
Circuit breakers shall be rated for 100 percent continuous duty and shall 
have trip current ratings and frame sizes as shown.  Nominal voltage 
ratings, maximum continuous-current ratings, and maximum short-circuit 
interrupting ratings shall be in accordance with ANSI C37.16.  Tripping 
features shall be as follows:

1.  Long-time current pick-up, adjustable from 50 percent to 100 
percent of sensor current rating.

2.  Adjustable long-time delay.

3.  Short-time current pick-up, adjustable from 1.5 to 9 times 
long-time current setting.

4.  Adjustable short-time delay.

 5.  Instantaneous current pick-up, adjustable from 1.5 to 9 times 
long-time current setting.

6.  Ground-fault pick-up, adjustable from 20 percent to 60 percent 
of sensor rating, but in no case greater than 1200 amperes.  
Sensing of ground-fault current at the main bonding jumper or 
ground strap shall not be permitted.

7.  Adjustable ground-fault delay.

 8.  Overload and short-circuit and ground-fault trip indicators 
shall be provided.

2.6.7   NOT USED

 2.6.8   Ground Fault Circuit Interrupters

UL 943.  Breakers equipped with ground fault circuit interrupters shall 
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have ground fault class, interrupting capacity, and voltage and current 
ratings as indicated.

2.7   NOT USED

 2.8   CONDUIT AND TUBING

2.8.1   Electrical, Zinc-Coated Steel Metallic Tubing (EMT)

UL 797

2.8.2   Electrical Nonmetallic Tubing (ENT)

NEMA TC 13.

2.8.3   Electrical Plastic Tubing and Conduit

NEMA TC 2.

2.8.4   Flexible Conduit, Steel and Plastic

General-purpose type, UL 1; liquid tight, UL 360, and UL 1660.

2.8.5   Intermediate Metal Conduit

UL 1242.

2.8.6   PVC Coated Rigid Steel Conduit

NEMA RN 1.

2.8.7   Rigid Aluminum Conduit

ANSI C80.5 and UL 6.

2.8.8   Rigid Metal Conduit

UL 6.

2.8.9   Rigid Plastic Conduit

NEMA TC 2, UL 651 and UL 651A.

2.8.10   Surface Metal Electrical Raceways and Fittings

UL 5.

2.9   CONDUIT AND DEVICE BOXES AND FITTINGS

2.9.1   Boxes, Metallic Outlet

NEMA OS 1 and UL 514A.

2.9.2   Boxes, Nonmetallic, Outlet and Flush-Device Boxes and Covers

NEMA OS 2 and UL 514C.
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2.9.3   Boxes, Outlet for Use in Hazardous (Classified) Locations

UL 886.

2.9.4   Boxes, Switch (Enclosed), Surface-Mounted

UL 98.

2.9.5   Fittings for Conduit and Outlet Boxes

UL 514B.

2.9.6   Fittings For Use in Hazardous (Classified) Locations

UL 886.

2.9.7   Fittings, PVC, for Use with Rigid PVC Conduit and Tubing

UL 514B.

2.10   CONDUIT COATINGS PLASTIC RESIN SYSTEM

NEMA RN 1, Type A-40.

2.11   CONNECTORS, WIRE PRESSURE

2.11.1   For Use With Copper Conductors

UL 486A.

2.11.2   For Use With Aluminum Conductors

UL 486B.

2.12   ELECTRICAL GROUNDING AND BONDING EQUIPMENT

UL 467.

2.12.1   Ground Rods

Ground rods shall be of copper-clad steel conforming to UL 467 not less 
than 19.1 mm  in diameter by 3.1 meter  in length of the sectional type 
driven full length into the earth.

2.12.2   Ground Bus

The ground bus shall be bare conductor or flat copper in one piece, if 
practicable.

2.13   ENCLOSURES

NEMA ICS 6 or NEMA 250 unless otherwise specified.

2.13.1   Cabinets and Boxes

Cabinets and boxes with volume greater than 0.0164 cubic meters  shall be 
in accordance with UL 50, hot-dip, zinc-coated, if sheet steel.
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2.13.2   Circuit Breaker Enclosures

UL 489.

2.13.3   Circuit Breaker Enclosures for Use in Hazardous (Classified) 
Locations

UL 877.

2.14   LIGHTING FIXTURES, LAMPS, BALLASTS, EMERGENCY EQUIPMENT, CONTROLS AND 
ACCESSORIES

The following specifications are supported and supplemented by information 
and details on the drawings.  Additional fixtures, if shown, shall conform 
to this specification.  Lighting equipment installed in classified 
hazardous locations shall conform to UL 844.  Lamps, lampholders, ballasts, 
transformers, electronic circuitry and other lighting system components 
shall be constructed according to industry standards.  Equipment shall be 
tested and listed by a recognized independent testing laboratory for the 
expected installation conditions.  Equipment shall conform to the standards 
listed below.

2.14.1   Lamps

Lamps shall be constructed to operate in the specified fixture, and shall 
function without derating life or output as listed in published data.  
Lamps shall meet the requirements of the Energy Policy Act of 1992.

a.  Incandescent and tungsten halogen lamps shall be designed for 125 
volt operation (except for low voltage lamps), shall be rated for 
minimum life of 2,000 hours, and shall have color temperature 
between 2,800 and 3,200 degrees Kelvin.  Tungsten halogen lamps 
shall incorporate quartz capsule construction.  Lamps shall comply 
with ANSI C78.20 and sections 238 and 270 of ANSI C78.21.

b.  Fluorescent lamps shall be green-tipped and shall have color 
temperature as shown .  They shall be designed to operate with the 
ballasts and circuitry of the fixtures in which they will be used. 
 Fluorescent lamps, including spares, shall be manufactured by one 
manufacturer to provide for color and performance consistency.  
Fluorescent lamps shall comply with ANSI C78.1.  Fluorescent tube 
lamp efficiencies shall meet or exceed the following requirements.

            T8, 32 watts               (4' lamp)            2800 lumens
            T12,34 watts               (4' lamp)            2800 lumens

            T8,59 watts                (8' lamp)            5700 lumens
            T12,60 watts               (8' lamp)            5600 lumens

            T8/U,31-32 watts           (U-tube)             2600 lumens
            T12/U,34 watts             (U-tube)             2700 lumens

(1)  Linear fluorescent lamps, unless otherwise indicated, shall 
be 1219 mm  long 32 watt T8, 265 mA, with minimum CRI of 75.  
Lamps of other lengths or types shall be used only where specified 
or shown.  Lamps shall deliver rated life when operated on rapid 
start ballasts.
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(2)  Small compact fluorescent lamps shall be twin, double, or 
triple tube configuration as shown with bi-pin or four-pin snap-in 
base and shall have minimum CRI of 85.  They shall deliver rated 
life when operated on ballasts as shown.  9 and 13 watt double 
tube lamps shall comply with ANSI C78.2B.  18 and 26 watt double 
tube lamps shall comply with ANSI C78.2A.  Minimum starting 
temperature shall be 0 degrees C  for twin tube lamps and for 
double and triple twin tube lamps without internal starter; and -9 
degrees C  for double and triple twin tube lamps with internal 
starter.

(3)  Long compact fluorescent lamps shall be 18, 27, 39, 40, 50, 
or 55 watt bi-axial type as shown with four-pin snap-in base; 
shall have minimum CRI of 85; and shall have a minimum starting 
temperature of 10 degrees C .  They shall deliver rated life when 
operated on rapid start ballasts.

c.  High intensity discharge lamps, including spares, shall be 
manufactured by one manufacturer in order to provide color and 
performance consistency.  High intensity discharge lamps shall be 
designed to operate with the ballasts and circuitry of the 
fixtures in which they will be used and shall have wattage, shape 
and base as shown.  High intensity discharge lamps, unless 
otherwise shown, shall have medium or mogul screw base and minimum 
starting temperature of -29 degrees C .  Metal halide lamps, 
unless otherwise shown, shall have minimum CRI of 65; color 
temperature of 4,300 degrees Kelvin; shall be -BU configuration if 
used in base-up position; and shall be -H or high output 
configuration if used in horizontal position.  Lamps shall comply 
with all applicable ANSI C78.1350, ANSI C78.1351, ANSI C78.1352, 
ANSI C78.1355,ANSI C78.1375, and ANSI C78.1376.

2.14.2   Ballasts and Transformers

Ballasts or transformers shall be designed to operate the designated lamps 
within their optimum specifications, without derating the lamps.  Lamp and 
ballast combinations shall be certified as acceptable by the lamp 
manufacturer.

a.  Low voltage incandescent transformers shall be Class II UL listed 
120/12 volt or 120/24 volt step-down transformers as required for 
the lamps shown.  Transformers shall be high power factor type and 
shall be rated for continuous operation under the specified load.  
Transformers shall be encased or encased and potted, and mounted 
integrally within the lighting fixture unless otherwise shown.

b.  Fluorescent ballasts shall comply with ANSI C82.1 and shall be 
mounted integrally within fluorescent fixture housing unless 
otherwise shown.  Ballasts shall have maximum current crest factor 
of 1.7; high power factor; Class A sound rating; maximum operating 
case temperature of 25 degrees C  above ambient; and shall be 
rated Class P.  Unless otherwise indicated, the minimum number of 
ballasts shall be used to serve each individual fixture.  A single 
ballast may be used to serve multiple fixtures if they are 
continuously mounted, identically controlled and factory 
manufactured for that installation with an integral wireway.

(1)  Compact fluorescent ballasts shall comply with IEEE C62.41 
Category A transient voltage variation requirements and shall be 
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mounted integrally within compact fluorescent fixture housing 
unless otherwise shown.  Ballasts shall have minimum ballast 
factor of 0.95; maximum current crest factor of 1.6; high power 
factor; maximum operating case temperature of 25 degrees C  above 
ambient; shall be rated Class P; and shall have a sound rating of 
Class A.  Ballasts shall meet FCC Class A specifications for 
EMI/RFI emissions.  Ballasts shall operate from nominal line 
voltage of 120 or 277 volts at 60 Hz and maintain constant light 
output over a line voltage variation of + 10%.  Ballasts shall 
have an end-of-lamp-life detection and shut-down circuit.  
Ballasts shall be UL listed and shall contain no PCBs.  Ballasts 
shall contain potting to secure PC board, provide lead strain 
relief, and provide a moisture barrier.

(2)  Electronic fluorescent ballasts shall comply with 47 CFR 18 
for electromagnetic interference.  Ballasts shall withstand line 
transients per IEEE C62.41, Category A.  Ballasts shall have total 
harmonic distortion between 10 and 20%; minimum frequency of 
20,000Hz; filament voltage between 2.5 and 4.5 volts; maximum 
starting inrush current of 20 amperes; and shall comply with the 
minimum Ballast Efficacy Factors shown in the table below.  
Minimum starting temperature shall be 10 degrees C  .  Ballasts 
shall carry a manufacturer's full warranty of three years, 
including a minimum $10 labor allowance per ballast.

ELECTRONIC FLUORESCENT BALLAST EFFICACY FACTORS

         LAMP      TYPE OF      NOMINAL         NUMBER      MINIMUM
         TYPE      STARTER      OPERATIONAL       OF        BALLAST
                   & LAMP       VOLTAGE         LAMPS       EFFICACY
                                                            FACTOR

        32W T8     rapid       120 or 277 V       1           2.54
                   start                          2           1.44
                   linear &                       3           0.93
                   U-tubes                        4           0.73
__________________________________________________________________________

        34W T12    rapid       120 or 277 V       1           2.64
                   start                          2           1.41
                   linear &                       3           0.93
                   U-tubes
__________________________________________________________________________

        59W T8     rapid       120 or 277 V       2           0.80
                   start
                   linear
__________________________________________________________________________

        60W T12    rapid       120 or 277 V       2           0.80
                   start
                   linear

(3)  Magnetic fluorescent ballasts shall be energy-saving, 
automatic resetting type, approved for the application by the 
Certified Ballast Manufacturers and complying with ANSI C82.1 and 
UL 935.  Minimum ballast starting temperature shall be 4.4 degrees 
C  for normal service and -18 degrees C  where cold temperature 
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service is required.  Magnetic fluorescent ballasts shall have a 
ballast factor not less than shown in the following table:

MAGNETIC FLUORESCENT BALLAST FACTORS*

Design starting temperature above 4.4 degrees C  with 60 Hz input frequency
__________________________________________________________________________

       LAMP      NUMBER       NOMINAL         TYPE OF        MIN. BALLAST
       TYPE        OF       OPERATIONAL       STARTER           FACTOR
                 LAMPS     INPUT VOLTAGE      & LAMP
   __________    ______    _____________      _______        ____________

   25W F25T8       1            120v        rapid start           .96
                   1            277v                              .96
                   2            120v                              .95
                   2            277v                              .94
   32W F32T8       1            120v        rapid start           .96
                   1            277v                              .95
                   2            120v                              .85
                   2            277v                              .96
   96W F96T8       1        120 or 277v    instant start         1.10
___________________2______________________________________________.85_________

*  For ballasts not specifically designed for use with dimming controls.

(4)  Dimming fluorescent ballasts shall be electronic and shall 
comply with the applicable electronic ballast specifications shown 
above.  Dimming ballasts shall be compatible with the specified 
dimming control equipment and shall operate the lamps shown in the 
range from full rated light output to 1 percent of full rated 
light output.  Dimming ballasts shall provide smooth square law 
dimming such that perceived dimming action is proportionate to the 
motion of the dimming control.  Single or two-lamp dimming 
ballasts shall be used.  Multi-lamp dimming ballasts shall be 
designed to operate lamps of the same length and current rating.

(5)  Dimming compact fluorescent ballasts shall be electronic and 
shall comply with the applicable compact fluorescent and dimming 
ballast specifications shown above.  Ballasts shall operate the 
lamps shown in the range from full rated light output to 5 percent 
of full rated light output.  Ballast power factor shall be <90% 
throughout dimming range.  THD shall be <10% at maximum light 
output and <20% at minimum light output.  Ballast shall ignite the 
lamps at any light output setting selected.

c.  High intensity discharge ballasts shall comply with UL 1029 and, 
if multiple supply types, with ANSI C82.4.  Ballasts shall have 
minimum ballast factor of 0.9; high power factor; Class A sound 
rating; and maximum operating case temperature of 25 degrees C  
above ambient.

(1)  Electronic high intensity discharge ballasts shall be 
constant wattage autotransformer type; shall have less than 10% 
ballast loss; shall have total harmonic distortion between 10 and 
20%; and shall have a minimum starting temperature of -18 degrees 
C .

(2)  Magnetic high intensity discharge ballasts shall have a 
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minimum starting temperature of -29 degrees C .

2.14.3   Fixtures

Fixtures shall be in accordance with the size, shape, appearance, finish, 
and performance shown.  Unless otherwise indicated, lighting fixtures shall 
be provided with housings, junction boxes, wiring, lampholders, mounting 
supports, trim, hardware and accessories for a complete and operable 
installation.  Recessed housings shall be minimum 20 gauge cold rolled or 
galvanized steel as shown.  Extruded aluminum fixtures shall have minimum 
wall thickness of 3 mm .  Plastic lenses shall be 100% virgin acrylic or as 
shown.  Glass lenses shall be tempered.  Heat resistant glass shall be 
borosilicate type.   Conoid recessed reflector cones shall be Alzak with 
clear specular low iridescent finish.

a.  Incandescent fixtures shall comply with UL 1571.  Incandescent 
fixture specular reflector cone trims shall be integral to the 
cone and shall be finished to match.  Painted trim finishes shall 
be white with minimum reflectance of 88%.  Low voltage 
incandescent fixtures shall have integral step-down transformers.

b.  Fluorescent fixtures shall comply with UL 1570.  Recessed ceiling 
fixtures shall comply with NEMA LE 4.  Fixtures shall be plainly 
marked for proper lamp and ballast type to identify lamp diameter, 
wattage, color and start type.  Marking shall be readily visible 
to service personnel, but not visible from normal viewing angles.  
Fluorescent fixture lens frames on recessed and surface mounted 
troffers shall be one assembly with mitered corners.  Parabolic 
louvers shall have a low iridescent finish and 45 degree cut-off.  
Louver intersection joints shall be hairline type and shall 
conceal mounting tabs or other assembly methods.  Louvers shall be 
free from blemishes, lines or defects which distort the visual 
surface.  Integral ballast and wireway compartments shall be 
easily accessible without the use of special tools.  Housings 
shall be constructed to include grounding necessary to start the 
lamps.  Open fixtures shall be equipped with a sleeve, wire guard, 
or other positive means to prevent lamps from falling.  Medium 
bi-pin lampholders shall be twist-in type with positive locking 
position.  Long compact fluorescent fixtures and fixtures 
utilizing U-bend lamps shall have clamps or secondary lampholders 
to support the free ends of the lamps.

c.  High intensity discharge fixture shall comply with UL 1572.  
Recessed ceiling fixtures shall comply with NEMA LE 4.  Reflectors 
shall be anodized aluminum.  Fixtures for horizontal lamps shall 
have position oriented lampholders.  Lampholders shall be 
pulse-rated to 5,000 volts.  Fixtures indicated as classified or 
rated for hazardous locations or special service shall be designed 
and independently tested for the environment in which they are 
installed.  Recessed lens fixtures shall have extruded aluminum 
lens frames.  Ballasts shall be integral to fixtures and shall be 
accessible without the use of special tools.  Remote ballasts 
shall be encased and potted.  Lamps shall be shielded from direct 
view with a UV absorbing material such as tempered glass, and 
shall be circuited through a cut-off switch which will shut off 
the lamp circuit if the lens is not in place.

d.  Emergency lighting fixtures and accessories shall be constructed 
and independently tested to meet the requirements of applicable 
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codes.  Batteries shall be Nicad or equal with no required 
maintenance, and shall have a minimum life expectancy of five 
years and warranty period of three years.

e.  Exit Signs

Exit signs shall be ENERGY STAR compliant, thereby meeting the following 
requirements.  Input power shall be less than 5 watts per face.  Letter 
size and spacing shall adhere to NFPA 101.  Luminance contrast shall be 
greater than 0.8.  Average luminance shall be greater than 15 cd/m

2 measured at normal (0 degree) and 45 degree viewing angles.  Minimum 
luminance shall be greater than 8.6 cd/m

2 measured at normal and 45 degree viewing angles.  Maximum to minimum 
luminance shall be less than 20:1 measured at normal and 45 degree viewing 
angles.  The manufacturer warranty for defective parts shall be at least 5 
years.

2.14.4   Lampholders, Starters, and Starter Holders

UL 542

2.14.5   Ultrasonic, and Passive Infrared Occupancy Sensors

UL 916

2.15   LOW-VOLTAGE FUSES AND FUSEHOLDERS

2.15.1   Fuses, Low Voltage Cartridge Type

NEMA FU 1.

2.15.2   Fuses, High-Interrupting-Capacity, Current-Limiting Type

Fuses, Class G, J, L and CC shall be in accordance with UL 198C.

2.15.3   Fuses, Class K, High-Interrupting-Capacity Type

UL 198D.

2.15.4   Fuses, Class H

UL 198B.

2.15.5   Fuses, Class R

UL 198E.

2.15.6   Fuses, Class T

UL 198H.

2.15.7   Fuses for Supplementary Overcurrent Protection

UL 198G.

2.15.8   Fuses, D-C for Industrial Use

UL 198L.
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2.15.9   Fuseholders

UL 512.

2.16   INSTRUMENTS, ELECTRICAL INDICATING

ANSI C39.1.

2.17   LIGHTING LOWERING SYSTEM

The lighting lowering system shall be UL listed, and shall provide for 
motorized lowering of light fixtures (as shown on plans) with high mounting 
heights.  The lowering system housings, locking cams, gasket cover and 
button enclosure shall be fabricated from type 304 stainless steel with a 
2-B finish.

As the contact suspension unit is raised and lowered, a uniform tracking 
system shall assure automatic line up and locking every time.  When the 
luminaire is in its raised and operating position the contact suspension 
unit shall automatically make electrical circuits and engages "mechanical 
lock" consequently relieving the gear box pulleys and lowering cable and 
the security box from tension.  The full weight that the contact unit is 
supporting shall be carried by twin stainless steel cast locking cams.  
Microchip technology provides capability to unlock chandelier from contact 
unit and lower it to pre-determined height with the push of a single 
button.  programmed sequencing allows operator to view raising and lowering 
of chandelier without having to continuously push or twist a switch.

The locking cams relieve the tension from the lowering cable and tension 
occurs only when the unit is lowered and raised as the contact unit 
automatically follows the tracking guide.  The unit shall be directional 
and shall always return to the same position.  After unlocking the 
luminaire for maintenance, the electric circuit automatically breaks.  
There shall be no electrical danger when the luminaire is lowered.  
Electrical circuits shall automatically be broken during lowering and no 
line cables shall be with the luminaire.  Pulleys shall be supplied to 
carry the lowering cable along the desired rope runs.

2.17.1   Suspension Contact Units

Contact units shall have a load capacity of 115 kg.  Unit shall be provided 
with four contacts plus ground (for switched circuit and power to quartz 
restrike). Cover shall be stainless steel with stainless steel twin locking 
cam, stainless steel gasket cover and button cover.  The top mounting 
housing shall be cast iron.  Unit shall be rated for 277 V, 20 amps.

2.17.2   Mounting Pulley

the wall and ceiling mounting pulley shall be cast iron and painted to 
match surroundings.  Pulley shall have oilite bronze bearings for 
maintenance free life.

2.17.3   Lowering Cable

The lowering cable shall be 3175mm diameter 7x19 galvanized steel.  
Lowering cables shall be plied with continuous length.
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2.17.4   Not Used

2.17.5   Motor

Motor shall be 1/4 HP permanent split capacitor with thermal overload 
protection.  Shall draw maximum 2.6 amps, including control system at 115 
VAC, 60 Hz.

2.18   MOTOR CONTROLS AND MOTOR CONTROL CENTERS

2.18.1   General

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845.  
Panelboards supplying non-linear loads shall have neutrals sized for 200 
percent of rated current.

2.18.2   Motor Starters

Combination starters shall be provided with circuit breakers, fusible 
switches, or switches equipped with high-interrupting-capacity 
current-limiting fuses as indicated.

2.18.2.1   Reduced-Voltage Starters

Reduced-voltage starters shall be provided.  Reduced-voltage starters shall 
be of the single-step autotransformer, reactor, or resistor type having an 
adjustable time interval between application of reduced and full voltages 
to the motors.  Wye-delta reduced voltage starter or part winding increment 
starter having an adjustable time delay between application of voltage to 
first and second winding of motor may be used in lieu of the reduced 
voltage starters specified above for starting of motor-generator sets, 
centrifugally operated equipment or reciprocating compressors provided with 
automatic unloaders.

2.18.3   Thermal-Overload Protection

Each motor of 93 W (1/8 hp)  or larger shall be provided with 
thermal-overload protection.  Polyphase motors shall have overload 
protection in each ungrounded conductor.  The overload-protection device 
shall be provided either integral with the motor or controller, or shall be 
mounted in a separate enclosure.  Unless otherwise specified, the 
protective device shall be of the manually reset type.  Single or double 
pole tumbler switches specifically designed for alternating-current 
operation only may be used as manual controllers for single-phase motors 
having a current rating not in excess of 80 percent of the switch rating.

2.18.4   Low-Voltage Motor Overload Relays

2.18.4.1   General

Thermal and magnetic current overload relays shall conform to NEMA ICS 2 
and UL 508.  Overload protection shall be provided either integral with the 
motor or motor controller, and shall be rated in accordance with the 
requirements of NFPA 70.  Standard units shall be used for motor starting 
times up to 7 seconds. Slow units shall be used for motor starting times 
from 8 to 12 seconds. Quick trip units shall be used on hermetically 
sealed, submersible pumps, and similar motors.
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2.18.4.2   Construction

Manual reset type thermal relay shall be melting alloy or bimetallic 
construction.  Automatic reset type thermal relays shall be bimetallic 
construction.  Magnetic current relays shall consist of a contact mechanism 
and a dash pot mounted on a common frame.

2.18.4.3   Ratings

Voltage ratings shall be not less than the applicable circuit voltage.  
Trip current ratings shall be established by selection of the replaceable 
overload device and shall not be adjustable.  Where the controller is 
remotely-located or difficult to reach, an automatic reset, non-compensated 
overload relay shall be provided.  Manual reset overload relays shall be 
provided otherwise, and at all locations where automatic starting is 
provided.  Where the motor is located in a constant ambient temperature, 
and the thermal device is located in an ambient temperature that regularly 
varies by more than minus 10 degrees C,  an ambient temperature-compensated 
overload relay shall be provided.

2.18.5   Automatic Control Devices

2.18.5.1   Direct Control

Automatic control devices (such as thermostats, float or pressure switches) 
which control the starting and stopping of motors directly shall be 
designed for that purpose and have an adequate kilowatt  rating.

2.18.5.2   Pilot-Relay Control

Where the automatic-control device does not have such a rating, a magnetic 
starter shall be used, with the automatic-control device actuating the 
pilot-control circuit.

2.18.5.3   Manual/Automatic Selection

a.  Where combination manual and automatic control is specified and 
the automatic-control device operates the motor directly, a 
double-throw, three-position tumbler or rotary switch (marked 
MANUAL-OFF-AUTOMATIC) shall be provided for the manual control.

b.  Where combination manual and automatic control is specified and 
the automatic-control device actuates the pilot control circuit of 
a magnetic starter, the magnetic starter shall be provided with a 
three-position selector switch marked MANUAL-OFF-AUTOMATIC.

c.  Connections to the selector switch shall be such that; only the 
normal automatic regulatory control devices will be bypassed when 
the switch is in the Manual position; all safety control devices, 
such as low-or high-pressure cutouts, high-temperature cutouts, 
and motor-overload protective devices, shall be connected in the 
motor-control circuit in both the Manual and the Automatic 
positions of the selector switch.  Control circuit connections to 
any MANUAL-OFF-AUTOMATIC switch or to more than one automatic 
regulatory control device shall be made in accordance with wiring 
diagram approved by the Contracting Officer unless such diagram is 
included on the drawings.  All controls shall be 120 volts or less 
unless otherwise indicated.
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2.19   PANELBOARDS

Dead-front construction, NEMA PB 1 and UL 67.

2.20   RECEPTACLES

2.20.1   NOT USED

 2.20.2   Heavy Duty Grade

NEMA WD 1.  Devices shall conform to all requirements for heavy duty 
receptacles.

2.20.3   Standard Grade

UL 498.

2.20.4   Ground Fault Interrupters

UL 943, Class A or B.

2.20.5   Hazardous (Classified) Locations

UL 1010.

2.20.6   NEMA Standard Receptacle Configurations

NEMA WD 6.

a.  Single and Duplex, 15-Ampere and 20-Ampere, 125 Volt 

15-ampere, non-locking:  NEMA type 5-15R, locking:  NEMA type L5-15R, 
20-ampere, non-locking:  NEMA type 5-20R, locking:  NEMA type L5-20R.

b.  15-Ampere, 250 Volt

Two-pole, 3-wire grounding, non-locking:  NEMA type 6-15R, locking: NEMA 
type L6-15R.  Three-pole, 4-wire grounding, non-locking:  NEMA type 15-15R, 
locking:  NEMA type L15-15R.

c.  20-Ampere, 250 Volt

Two-pole, 3-wire grounding, non-locking:  NEMA type 6-20R, locking:  NEMA 
type L6-20R.  Three-pole, 4-wire grounding, non-locking:  NEMA type 15-20R, 
locking:  NEMA type L15-20R.

d.  30-Ampere, 125/250 Volt

Three-pole, 3-wire, non-locking:  NEMA type 10-30R, locking:  NEMA type 
L10-30R.  Three-pole, 4-wire grounding, non-locking:  NEMA type 14-30R, 
locking:  NEMA type L14-30R.

e.  30-Ampere, 250 Volt

Two-pole, 3-wire grounding, non-locking:  NEMA type 6-30R, locking:  NEMA 
type L6-30R.  Three-pole, 4-wire grounding, non-locking:  NEMA type 15-30R, 
locking:  NEMA type L15-30R.

f.  50-Ampere, 125/250 Volt
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Three-pole, 3-wire:  NEMA type 10-50R.  Three-pole, 4-wire grounding:  NEMA 
type 14-50R.

g.  50-Ampere, 250 Volt

Two-pole, 3-wire grounding:  NEMA type 6-50R.  Three-pole, 4-wire 
grounding:  NEMA type 15-50R.

2.21   Service Entrance Equipment

UL 869A.

2.22   SPLICE, CONDUCTOR

UL 486C.

2.23   POWER-SWITCHGEAR ASSEMBLIES INCLUDING SWITCHBOARDS

Assemblies shall be metal-enclosed, freestanding general-purpose type in 
accordance with NEMA PB 2, UL 891, and IEEE C37.20.1 and shall be installed 
to provide front and rear access.  Busses shall be copper .  Assembly shall 
be approximately 2.3 meters  high; arrangement of circuit breakers and 
other items specified shall be as indicated.  The withstand rating and 
interrupting capacity of the switchboards and circuit breakers shall be 
based on the maximum fault current available.

2.23.1   Circuit Breakers

Circuit breakers shall be molded-case circuit breakers.

2.24   SNAP SWITCHES

UL 20.

2.25   TAPES

2.25.1   Plastic Tape

UL 510.

2.25.2   Rubber Tape

UL 510.

2.26   TRANSFORMERS

Single- and three-phase transformers shall have two windings per phase.  
Full-capacity standard NEMA taps shall be provided in the primary windings 
of transformers unless otherwise indicated.  Three-phase transformers shall 
be configured with delta-wye windings, except as indicated.  "T" 
connections may be used for transformers rated 15 kVA or below.  
Transformers supplying non-linear loads shall be UL listed as suitable for 
supplying such loads with a total K-factor of K-13 for the transformer 
feeding the 350A computer room disconnect and K-4 for transformers feeding 
"CP" panels. .
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2.26.1   Transformers, Dry-Type

Transformers shall have 220 degrees C insulation system for transformers 15 
kVA and greater, and shall have 180 degrees C insulation system for 
transformers rated 10 kVA and less, with temperature rise not exceeding 150 
 degrees C under full-rated load in maximum ambient temperature of 40 
degrees C.  Transformer of 115 degrees C temperature rise shall be capable 
of carrying continuously 115 percent of nameplate kVA without exceeding 
insulation rating. 

a.  600 Volt or Less Primary:

NEMA ST 20, UL 506, general purpose, dry-type, self-cooled, ventilated .  
Transformers shall be provided in NEMA 1 enclosure.  Transformers shall be 
quiet type with maximum sound level at least 3 decibels less than NEMA 
standard level for transformer ratings indicated.

 2.26.2   NOT USED

 2.26.3   Average Sound Level

The average sound level in decibels (dB) of transformers shall not exceed 
the following dB level at 300 mm  for the applicable kVA rating range 
listed unless otherwise indicated:

                  kVA Range             dB Sound Level

                   1-50                          50
                   51-150                        55
                   151-300                       58
                   301-500                       60
                   501-700                       62
                   701-1000                      64
                   1001-1500                     65
                   1501 & above                  70

2.27   ISOLATED POWER SYSTEM EQUIPMENT

UL 1047, with monitor UL 1022.

2.28   NOT USED

2.29   NOT USED

2.30   NOT USED

2.31   WIRING DEVICES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dimensional requirements of 
wiring devices.

2.32   VARIABLE FREQUENCY DRIVES (VFD)

Provide frequency drive to control the speed of induction motor(s).  The 
VFD shall include the following minimum functions, features and ratings.

a.  Input circuit breaker per UL 489 with a minimum of 10,000 amps 
symmetrical interrupting capacity and door interlocked external 
operator.
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b.  A converter stage per UL 508C shall change fixed voltage, fixed 
frequency, ac line power to a fixed dc voltage. The converter 
shall utilize a full wave bridge design incorporating diode 
rectifiers. Silicon Controlled Rectifiers (SCR) are not 
acceptable.  The converter shall be insensitive to three phase 
rotation of the ac line and shall not cause displacement power 
factor of less than .95 lagging under any speed and load condition.

c.  An inverter stage shall change fixed dc voltage to variable 
frequency, variable voltage, ac for application to a standard NEMA 
design B squirrel cage motor.  The inverter shall be switched in a 
manner to produce a sine coded pulse width modulated (PWM) output 
waveform.

d.  The VFD shall be capable of supplying 120 percent of rated full 
load current for one minute at maximum ambient temperature.

e.  The VFD shall be designed to operate from a 480 volt, + or - 10 
percent, three phase, 60 Hz supply, and control motors with a 
corresponding voltage rating.

f.  Acceleration and deceleration time shall be independently 
adjustable from one second to 60 seconds.

g.  Adjustable full-time current limiting shall limit the current to a 
preset value which shall not exceed 120 percent of the controller 
rated current.  The current limiting action shall maintain the 
V/Hz ratio constant so that variable torque can be maintained.  
Short time starting override shall allow starting current to reach 
175 percent of controller rated current to maximum starting torque.

h.  The controllers shall be capable of producing an output frequency 
over the range of 3 Hz to 60 Hz (20 to one speed range), without 
low speed cogging.  Over frequency protection shall be included 
such that a failure in the controller electronic circuitry shall 
not cause frequency to exceed 110 percent of the maximum 
controller output frequency selected.

i.  Minimum and maximum output frequency shall be adjustable over the 
following ranges:  1) Minimum frequency 3 Hz to 50 percent of 
maximum selected frequency; 2) Maximum frequency 40 Hz to 60 Hz.

j.  The controller efficiency at any speed shall not be less than 96 
percent.

k.  The controllers shall be capable of being restarted into a motor 
coasting in the forward direction without tripping.

l.  Protection of power semiconductor components shall be accomplished 
without the use of fast acting semiconductor output fuses.  
Subjecting the controllers to any of the following conditions 
shall not result in component failure or the need for fuse 
replacment:

1.  Short circuit at controller output

2.  Ground fault at controller output
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3.  Open circuit at controller output

4.  Input undervoltage

5.  Input overvoltage

6.  Loss of input phase

7.  AC line switching transients

8.  Instantaneous overload

9.  Sustained overload exceeding 115 percent of controller rated 
current

10.  Over temperature

11.  Phase reversal 

m.  Solid state motor overload protection shall be included such that 
current exceeding an adjustable threshold shall activate a 60 
second timing circuit.  Should current remain above the threshold 
continuously for the timing period, the controller will 
automatically shut down.

n.  A slip compensation circuit shall be included which will sense 
changing motor load conditions and adjust output frequency to 
provide speed regulation of NEMA B motors to within + / - 0.5 
percent of maximum speed without the necessity of a tachometer 
generator.

o.  The VFD shall be factory set for manual restart after the first 
protective circuit trip for malfunction (overcurrent,undervoltage, 
overvoltage or overtemperature) or an interruption of power.  The 
VFD shall be capable of being set for automatic restart after a 
selected time delay. If the drive faults again within a specified 
time period (adjustable 0-60 seconds), a manual restart will be 
required.

p.  The VFD shall include external fault reset capability.  All the 
necessary logic to accept an external fault reset contact shall be 
included.

q.  Provide critical speed lockout circuitry to prevent operating at 
frequencies with critical harmonics that cause resonant 
vibrations. The VFD shall have a minimum of three user selectable 
bandwidths.

r.  Provide the following operator control and monitoring devices 
mounted on the front panel of the VFD:

1.  Manual speed potentiometer.

2.  Hand-Off-Auto ( HOA ) switch.

3.  Power on light.

4.  Drive run power light.
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5.  Local display.

s.  Provide properly sized NEMA rated by-pass and isolation contactors 
to enable operation of motor in the event of VFD failure. 
Mechanical and electrical interlocks shall be installed between 
the by-pass and isolation contactors.  Provide a selector switch 
and transfer delay timer.

PART 3   EXECUTION

3.1   GROUNDING

Grounding shall be in conformance with NFPA 70, the contract drawings, and 
the following specifications.

3.1.1   Ground Rods

The resistance to ground shall be measured using the fall-of-potential 
method described in IEEE Std 81.  The maximum resistance of a driven ground 
shall not exceed 25 ohms under normally dry conditions.  If this resistance 
cannot be obtained with a single rod, additional rods not less than 1.8 
meters  on centers.  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, the Contracting 
Officer shall be notified immediately.  Connections below grade shall be 
fusion welded.  Connections above grade shall be fusion welded or shall use 
UL 467 approved connectors.

3.1.2   Ground Bus

Ground bus shall be provided in the electrical equipment rooms as 
indicated.  Noncurrent-carrying metal parts of transformer neutrals and 
other electrical equipment shall be effectively grounded by bonding to the 
ground bus.  The ground bus shall be bonded to both the entrance ground, 
and to a ground rod or rods as specified above having the upper ends 
terminating approximately 100 mm  above the floor.  Connections and splices 
shall be of the brazed, welded, bolted, or pressure-connector type, except 
that pressure connectors or bolted connections shall be used for 
connections to removable equipment.  For raised floor equipment rooms in 
computer and data processing centers, a minimum of 4, one at each corner, 
multiple grounding systems shall be furnished.  Connections shall be bolted 
type in lieu of thermoweld, so they can be changed as required by additions 
and/or alterations.

3.1.3   Grounding Conductors

Equipment grounding bars shall be provided in all panelboards.  The 
equipment grounding conductor shall be carried back to the service entrance 
grounding connection or separately derived grounding connection.  All 
equipment grounding conductors, including metallic raceway systems used as 
such, shall be bonded or joined together in each wiring box or equipment 
enclosure.  Metallic raceways and grounding conductors shall be checked to 
assure that they are wired or bonded into a common junction.  Metallic 
boxes and enclosures, if used, shall also be bonded to these grounding 
conductors by an approved means per NFPA 70.  When  switches, or other 
utilization devices are installed, any designated grounding terminal on 
these devices shall also be bonded to the equipment grounding conductor 
junction with a short jumper.
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3.2   WIRING METHODS

Wiring shall conform to NFPA 70, the contract drawings, and the following 
specifications.  Unless otherwise indicated, wiring shall consist of 
insulated conductors installed in electrical metallic tubing .  Where 
cables and wires are installed in cable trays, they shall be of the type 
permitted by NFPA 70 for use in such applications.  Wire fill in conduits 
shall be based on NFPA 70 for the type of conduit and wire insulations 
specified.  Wire fill in conduits located in Class I or II hazardous areas 
shall be limited to 25 percent of the cross sectional area of the conduit.

3.2.1   Conduit and Tubing Systems

Conduit and tubing systems shall be installed as indicated.  Conduit sizes 
shown are based on use of copper conductors with  insulation types as 
described in paragraph WIRING METHODS.  Minimum size of raceways shall be 
15 mm (27 mm for communication conduits).  Only metal conduits will be 
permitted when conduits are required for shielding or other special 
purposes indicated, or when required by conformance to NFPA 70.  
Nonmetallic conduit and tubing may only be used in damp, wet or corrosive 
locations when permitted by NFPA 70 and the conduit or tubing system is 
provided with appropriate boxes, covers, clamps, screws or other 
appropriate type of fittings.  Electrical metallic tubing (EMT) may be 
installed only within buildings.  EMT may be installed in concrete and 
grout in dry locations.  EMT installed in concrete or grout shall be 
provided with concrete tight fittings.  EMT shall not be installed in damp 
or wet locations, or the air space of exterior masonry cavity walls.  
Bushings, manufactured fittings or boxes providing equivalent means of 
protection shall be installed on the ends of all conduits and shall be of 
the insulating type, where required by NFPA 70.  Only UL listed adapters 
shall be used to connect EMT to rigid metal conduit, cast boxes, and 
conduit bodies.  Aluminum conduit may be used only where installed exposed 
in dry locations.  Nonaluminum sleeves shall be used where aluminum conduit 
passes through concrete floors and firewalls.  Penetrations of above grade 
floor slabs, time-rated partitions and fire walls shall be firestopped in 
accordance with Section 07840A FIRESTOPPING.  Except as otherwise 
specified, IMC may be used as an option for rigid steel conduit in areas as 
permitted by NFPA 70.  Raceways shall not be installed under the firepits 
of boilers and furnaces and shall be kept 150 mm  away from parallel runs 
of flues, steam pipes and hot-water pipes.  Raceways shall be concealed 
within finished walls, ceilings, and floors unless otherwise shown.  
Raceways crossing structural expansion joints or seismic joints shall be 
provided with suitable expansion fittings or other suitable means to 
compensate for the building expansion and contraction and to provide for 
continuity of grounding.  

3.2.1.1   Pull Wires

A pull wire shall be inserted in each empty raceway in which wiring is to 
be installed if the raceway is more than 15 meters  in length and contains 
more than the equivalent of two 90-degree bends, or where the raceway is 
more than 45 meters  in length.  The pull wire shall be of No. 14 AWG 
zinc-coated steel, or of plastic having not less than 1.4 MPa (200 psi)  
tensile strength.  Not less than 254 mm  of slack shall be left at each end 
of the pull wire.

3.2.1.2   Conduit Stub-Ups

Where conduits are to be stubbed up through concrete floors, a short elbow 
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shall be installed below grade to transition from the horizontal run of 
conduit to a vertical run.  A conduit coupling fitting, threaded on the 
inside shall be installed, to allow terminating the conduit flush with the 
finished floor.  Wiring shall be extended in rigid threaded conduit to 
equipment, except that where required, flexible conduit may be used 150 mm  
above the floor.  Empty or spare conduit stub-ups shall be plugged flush 
with the finished floor with a threaded, recessed plug.

3.2.1.3   Below Slab-on-Grade or in the Ground

Electrical wiring below slab-on-grade shall be protected by a conduit 
system.  Conduit passing vertically through slabs-on-grade shall be rigid 
steel or IMC.  Rigid steel or IMC conduits installed below slab-on-grade or 
in the earth shall be field wrapped with 0.254 mm  thick pipe-wrapping 
plastic tape applied with a 50 percent overlay, or shall have a 
factory-applied polyvinyl chloride, plastic resin, or epoxy coating system.

3.2.1.4   Installing in Slabs Including Slabs on Grade

Conduit installed in slabs is prohibited.

3.2.1.5   Changes in Direction of Runs

Changes in direction of runs shall be made with symmetrical bends or 
cast-metal fittings. Field-made bends and offsets shall be made with an 
approved hickey or conduit-bending machine.  Crushed or deformed raceways 
shall not be installed. Trapped raceways in damp and wet locations shall be 
avoided where possible.  Lodgment of plaster, dirt, or trash in raceways, 
boxes, fittings and equipment shall be prevented during the course of 
construction.  Clogged raceways shall be cleared of obstructions or shall 
be replaced.

3.2.1.6   Supports

Metallic conduits and tubing,and the support system to which they are 
attached, shall be securely and rigidly fastened in place to prevent 
vertical and horizontal movement at intervals of not more than 3 meters  
and within 900 mm  of boxes, cabinets, and fittings, with approved pipe 
straps, wall brackets, conduit clamps, conduit hangers, threaded C-clamps, 
beam clamps, or ceiling trapeze.  Loads and supports shall be coordinated 
with supporting structure to prevent damage or deformation to the 
structure.  Loads shall not be applied to joist bridging.  Attachment shall 
be by wood screws or screw-type nails to wood; by toggle bolts on hollow 
masonry units; by expansion bolts on concrete or brick; by machine screws, 
welded threaded studs, heat-treated or spring-steel-tension clamps on steel 
work.  Nail-type nylon anchors or threaded studs driven in by a powder 
charge and provided with lock washers and nuts may be used in lieu of 
expansion bolts or machine screws.  Raceways or pipe straps shall not be 
welded to steel structures.  Cutting the main reinforcing bars in 
reinforced concrete beams or joists shall be avoided when drilling holes 
for support anchors.  Holes drilled for support anchors, but not used, 
shall be filled.  In partitions of light steel construction, sheet-metal 
screws may be used.  Raceways shall not be supported using wire or nylon 
ties.  Raceways shall be independently supported from the structure.  Upper 
raceways shall not be used as a means of support for lower raceways.  
Supporting means shall not be shared between electrical raceways and 
mechanical piping or ducts.  Cables and raceways shall not be supported by 
ceiling grids.  Except where permitted by NFPA 70, wiring shall not be 
supported by ceiling support systems.  Conduits shall be fastened to 
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sheet-metal boxes and cabinets with two locknuts where required by NFPA 70, 
where insulating bushings are used, and where bushings cannot be brought 
into firm contact with the box; otherwise, a single locknut and bushing may 
be used.  Threadless fittings for electrical metallic tubing shall be of a 
type approved for the conditions encountered.  Additional support for 
horizontal runs is not required when EMT rests on steel stud cutouts.

3.2.1.7   Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls, 
structural members, or intersections of vertical planes and ceilings.  
Raceways under raised floors and above accessible ceilings shall be 
considered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8   Exposed Risers

Exposed risers in wire shafts of multistory buildings shall be supported by 
U-clamp hangers at each floor level, and at intervals not to exceed 3 
meters. 

3.2.1.9   NOT USED

3.2.1.10   Communications Raceways

Communications raceways indicated shall be installed in accordance with the 
previous requirements for conduit and tubing and with the additional 
requirement that no length of run shall exceed 30 meters  for 25 mm  or 
larger sizes, and shall not contain more than two 90-degree bends or the 
equivalent.  Additional pull or junction boxes shall be installed to comply 
with these limitations whether or not indicated.  Inside radii of bends in 
conduits of 25 mm (1 inch)  size or larger shall not be less than ten times 
the nominal diameter.

3.2.2   NOT USED

3.2.3   Cable Trays

Cable trays shall be supported in accordance with the recommendations of 
the manufacturer but at no more than 1.8 meter  intervals.  Contact 
surfaces of aluminum connections shall be coated with an antioxidant 
compound prior to assembly.  Adjacent cable tray sections shall be bonded 
together by connector plates of an identical type as the cable tray 
sections.  The Contractor shall submit the manufacturer's certification 
that the cable tray system meets all requirements of Article 318 of NFPA 70. 
 The cable tray shall be installed and grounded in accordance with the 
provisions of Article 318 of NFPA 70.  Data submitted by the Contractor 
shall demonstrate that the completed cable tray systems will comply with 
the specified requirements.  Cable trays shall terminate 250 mm  from both 
sides of smoke and fire partitions.  Conductors run through smoke and fire 
partitions shall be installed in 103 mm (4 inch)  rigid steel conduits with 
grounding bushings, extending 300 mm  beyond each side of the partitions.  
The installation shall be sealed to preserve the smoke and fire rating of 
the partitions.  Penetrations shall be firestopped in accordance with 
Section 07840A FIRESTOPPING.

3.2.4   Cables and Conductors

Installation shall conform to the requirements of NFPA 70.  Covered, bare 
or insulated conductors of circuits rated over 600 volts shall not occupy 
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the same equipment wiring enclosure, cable, or raceway with conductors of 
circuits rated 600 volts or less.

3.2.4.1   Sizing

Unless otherwise noted, all sizes are based on copper conductors and the 
insulation types indicated.  Sizes shall be not less than indicated.  
Branch-circuit conductors shall be not smaller than No. 12 AWG.  Conductors 
for branch circuits of 120 volts more than 30 meters  long and of 277 volts 
more than 70 meters  long, from panel to load center, shall be no smaller 
than No. 10 AWG.  Class 1 remote control and signal circuit conductors 
shall be not less than No. 14 AWG.  Class 2 remote control and signal 
circuit conductors shall be not less than No. 16 AWG.  Class 3 low-energy, 
remote-control and signal circuits shall be not less than No. 22 AWG.

3.2.4.2   Use of Aluminum Conductors in Lieu of Copper

Aluminum conductors shall not be used.  

3.2.4.3   NOT USED

3.2.4.4   NOT USED

3.2.4.5   NOT USED

3.2.4.6   Conductor Identification and Tagging

Power, control, and signal circuit conductor identification shall be 
provided within each enclosure where a tap, splice, or termination is made. 
 Where several feeders pass through a common pull box, the feeders shall be 
tagged to indicate clearly the electrical characteristics, circuit number, 
and panel designation.  Phase conductors of low voltage power circuits 
shall be identified by color coding.  Phase identification by a particular 
color shall be maintained continuously for the length of a circuit, 
including junctions.

a.  Color coding shall be provided for service, feeder, branch, and 
ground conductors.  Color shall be green for grounding conductors 
and white for neutrals; except where neutrals of more than one 
system are installed in the same raceway or box, other neutral 
shall be white with colored (not green) stripe.  The color coding 
for 3-phase and single-phase low voltage systems shall be as 
follows:

120/208-volt, 3-phase:  Black(A), red(B), and blue(C).
277/480-volt, 3-phase:  Brown(A), orange(B), and yellow(C).
120/240-volt, 1-phase:  Black and red.

b.  Conductor phase and voltage identification shall be made by 
color-coded insulation for all conductors smaller than No. 6 AWG.  
For conductors No. 6 AWG and larger, identification shall be made 
by color-coded insulation, or conductors with black insulation may 
be furnished and identified by the use of half-lapped bands of 
colored electrical tape wrapped around the insulation for a 
minimum of 75 mm  of length near the end, or other method as 
submitted by the Contractor and approved by the Contracting 
Officer.

c.  Control and signal circuit conductor identification shall be made 
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by color-coded insulated conductors, plastic-coated self-sticking 
printed markers, permanently attached stamped metal foil markers, 
or equivalent means as approved.  Control circuit terminals of 
equipment shall be properly identified.  Terminal and conductor 
identification shall match that shown on approved detail drawings. 
 Hand lettering or marking is not acceptable.

3.3   BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systems where required by 
NFPA 70 for pulling of wires, making connections, and mounting of devices 
or fixtures.  Pull boxes shall be furnished with screw-fastened covers.  
Indicated elevations are approximate, except where minimum mounting heights 
for hazardous areas are required by NFPA 70.  Unless otherwise indicated, 
boxes for wall switches shall be mounted 1.2 meters  above finished floors. 
 Switch and outlet boxes located on opposite sides of fire rated walls 
shall be separated by a minimum horizontal distance of 600 mm.   The total 
combined area of all box openings in fire rated walls shall not exceed 
0.0645 square meters  per 9.3 square meters.   Maximum box areas for 
individual boxes in fire rated walls vary with the manufacturer and shall 
not exceed the maximum specified for that box in UL Elec Const Dir.  Only 
boxes listed in UL Elec Const Dir shall be used in fire rated walls.

3.3.1   Box Applications

Each box shall have not less than the volume required by NFPA 70 for number 
of conductors enclosed in box.  Boxes for metallic raceways shall be listed 
for the intended use when located in normally wet locations, when flush or 
surface mounted on outside of exterior surfaces, or when located in 
hazardous areas.  Boxes installed in wet locations and boxes installed 
flush with the outside of exterior surfaces shall be gasketed.  Boxes for 
mounting lighting fixtures shall be not less than 102 mm  square, or 
octagonal, except smaller boxes may be installed as required by fixture 
configuration, as approved.  Cast-metal boxes with 2.4 mm  wall thickness 
are acceptable.  Boxes in other locations shall be sheet steel except that 
aluminum boxes may be used with aluminum conduit, and nonmetallic boxes may 
be used with nonmetallic conduit and tubing or nonmetallic sheathed cable 
system, when permitted by NFPA 70.  Boxes for use in masonry-block or tile 
walls shall be square-cornered, tile-type, or standard boxes having 
square-cornered, tile-type covers.

3.3.2   Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screw-type 
nails of equal holding strength, with bolts and metal expansion shields on 
concrete or brick, with toggle bolts on hollow masonry units, and with 
machine screw or welded studs on steel work.  Threaded studs driven in by 
powder charge and provided with lockwashers and nuts, or nail-type nylon 
anchors may be used in lieu of expansion shields, or machine screws.  
Penetration of more than 38.1 mm (1-1/2 inches)  into reinforced-concrete 
beams or more than 19.1 mm (3/4 inch)  into reinforced-concrete joists 
shall avoid cutting any main reinforcing steel.  The use of brackets which 
depend on gypsum wallboard or plasterboard for primary support will not be 
permitted.  In partitions of light steel construction, bar hangers with 25 
mm  long studs, mounted between metal wall studs or metal box mounting 
brackets shall be used to secure boxes to the building structure.  When 
metal box mounting brackets are used, additional box support shall be 
provided on the side of the box opposite the brackets.  This additional box 
support shall consist of a minimum 300 mm  long section of wall stud, 
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bracketed to the opposite side of the box and secured by two screws through 
the wallboard on each side of the stud.  Metal screws may be used in lieu 
of the metal box mounting brackets.

3.3.3   Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-combustible material, 
boxes shall be installed so that the edge of the box is not recessed more 
than 6 mm  from the finished surface.  Boxes mounted in combustible walls 
or ceiling material shall be mounted flush with the finished surface. The 
use of gypsum or plasterboard as a means of supporting boxes will not be 
permitted.  Boxes installed for concealed wiring shall be provided with 
suitable extension rings or plaster covers, as required.  The bottom of 
boxes installed in masonry-block walls for concealed wiring shall be 
mounted flush with the top of a block to minimize cutting of the blocks, 
and boxes shall be located horizontally to avoid cutting webs of block.  
Separate boxes shall be provided for flush or recessed fixtures when 
required by the fixture terminal operating temperature, and fixtures shall 
be readily removable for access to the boxes unless ceiling access panels 
are provided.

3.3.4   Installation in Overhead Spaces

In open overhead spaces, cast-metal boxes threaded to raceways need not be 
separately supported except where used for fixture support; cast-metal 
boxes having threadless connectors and sheet metal boxes shall be supported 
directly from the building structure or by bar hangers.  Hangers shall not 
be fastened to or supported from joist bridging.  Where bar hangers are 
used, the bar shall be attached to raceways on opposite sides of the box 
and the raceway shall be supported with an approved type fastener not more 
than 600 mm  from the box.

3.4   DEVICE PLATES

One-piece type device plates shall be provided for all outlets and 
fittings.  Plates on unfinished walls and on fittings shall be of 
zinc-coated sheet steel, cast-metal, or impact resistant plastic having 
rounded or beveled edges.  Plates on finished walls shall be of steel with 
baked enamel finish or impact-resistant plastic and shall be ivory .  
Screws shall be of metal with countersunk heads, in a color to match the 
finish of the plate.  Plates shall be installed with all four edges in 
continuous contact with finished wall surfaces without the use of mats or 
similar devices.  Plaster fillings will not be permitted. Plates shall be 
installed with an alignment tolerance of 1.6 mm.   The use of 
sectional-type device plates will not be permitted.  Plates installed in 
wet locations shall be gasketed and provided with a hinged, gasketed cover, 
unless otherwise specified.

3.5   RECEPTACLES

3.5.1   Single and Duplex, 15 or 20-ampere, 125 volt

Single and duplex receptacles shall be rated 15 amperes, 125 volts, 
two-pole, three-wire, grounding type with polarized parallel slots.  Bodies 
shall be of ivory to match color of switch handles in the same room or to 
harmonize with the color of the respective wall, and supported by mounting 
strap having plaster ears.  Contact arrangement shall be such that contact 
is made on two sides of an inserted blade.  Receptacle shall be side- or 
back-wired with two screws per terminal.  The third grounding pole shall be 
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connected to the metal mounting yoke.  Switched receptacles shall be the 
same as other receptacles specified except that the ungrounded pole of each 
suitable receptacle shall be provided with a separate terminal.  Only the 
top receptacle of a duplex receptacle shall be wired for switching 
application.  Receptacles with ground fault circuit interrupters shall have 
the current rating as indicated, and shall be UL Class A type unless 
otherwise shown.  Ground fault circuit protection shall be provided as 
required by NFPA 70 and as indicated on the drawings.

3.5.2   NOT USED

3.5.3   Floor Outlets

Floor outlets shall be adjustable and each outlet shall consist of a 
cast-metal body with threaded openings for conduits, adjustable ring flange 
ring, and cover plate with 15 mm  or 20 mm  threaded flush plug.  Each 
telephone outlet shall consist of a horizontal cast housing with a 
receptacle as specified.  Gaskets shall be used where necessary to ensure a 
watertight installation.  Plugs with installation instructions shall be 
delivered to the Contracting Officer at the job site for capping outlets 
upon removal of service fittings.

3.5.4   Weatherproof Applications

Weatherproof receptacles shall be suitable for the environment, damp or wet 
as applicable, and the housings shall be labeled to identify the allowable 
use.  Receptacles shall be marked in accordance with UL 514A for the type 
of use indicated; "Damp locations", "Wet Locations", "Wet Location Only 
When Cover Closed".  Assemblies shall be installed in accordance with the 
manufacturer's recommendations.

3.5.4.1   Damp Locations

Receptacles in damp locations shall be mounted in an outlet box with a 
gasketed, weatherproof, cast-metal cover plate (device plate, box cover) 
and a gasketed cap (hood, receptacle cover) over each receptacle opening.  
The cap shall be either a screw-on type permanently attached to the cover 
plate by a short length of bead chain or shall be a flap type attached to 
the cover with a spring loaded hinge.

3.5.4.2   Wet Locations

Receptacles in wet locations shall be installed in an assembly rated for 
such use whether the plug is inserted or withdrawn, unless otherwise 
indicated.  In a duplex installation, the receptacle cover shall be 
configured to shield the connections whether one or both receptacles are in 
use.  .

3.5.5   NOT USED

3.5.6   Receptacles, 20-Ampere, 250-Volt

Receptacles, single, 20-ampere, 250-volt, shall be ivory molded plastic, 
two-pole, three-wire or three-pole, four-wire, grounding type complete with 
appropriate mating cord-grip plug.
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3.5.7   NOT USED

3.5.8   Receptacles, 30-Ampere, 250-Volt

Receptacles, single, 30-ampere, 250-volt, shall be molded-plastic, 
three-pole, three-wire type, complete with appropriate mating cord-grip 
plug.

3.5.9   NOT USED

3.5.10   Receptacles, 50-Ampere, 250-Volt

Receptacles, single, 50-ampere, 250-volt, shall be flush molded plastic, 
three-pole, three-wire type, complete with appropriate mating cord-grip 
plug.

3.5.11   Special-Purpose or Heavy-Duty Receptacles

Special-purpose or heavy-duty receptacles shall be of the type and of 
ratings and number of poles indicated or required for the anticipated 
purpose.  Contact surfaces may be either round or rectangular.  One 
appropriate straight or angle-type plug shall be furnished with each 
receptacle.  Locking type receptacles, rated 30 amperes or less, shall be 
locked by rotating the plug.  Locking type receptacles, rated more than 50 
amperes, shall utilize a locking ring.

3.6   WALL SWITCHES

Wall switches shall be of the totally enclosed tumbler type.  The wall 
switch handle and switch plate color shall be ivory .  Wiring terminals 
shall be of the screw type or of the solderless pressure type having 
suitable conductor-release arrangement.  Not more than one switch shall be 
installed in a single-gang position.  Switches shall be rated 120 or 
277-volt for use on alternating current only.  Pilot lights indicated shall 
consist of yoke-mounted candelabra-base sockets rated at 75 watts, 125 
volts, and fitted with glass or plastic jewels.  A clear 6-watt lamp shall 
be furnished and installed in each pilot switch.  Jewels for use with 
switches controlling motors shall be green, and jewels for other purposes 
shall be red.  Dimming switches shall be solid-state flush mounted, sized 
for the loads.

3.7   SERVICE EQUIPMENT

Service-disconnecting means shall be of the molded-case circuit breaker 
type with an external handle for manual operation.  When service 
disconnecting means is a part of an assembly, the assembly shall be listed 
as suitable for service entrance equipment.  Enclosures shall be sheet 
metal with hinged cover for surface mounting unless otherwise indicated.

3.8   PANELBOARDS

Circuit breakers and switches used as a motor disconnecting means shall be 
capable of being locked in the open position.  Door locks shall be keyed 
alike.  Nameplates shall be as approved.  Directories shall be typed to 
indicate loads served by each circuit and mounted in a holder behind a 
clear protective covering.  Busses shall be copper .
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3.8.1   NOT USED

3.8.2   Panelboards

Panelboards shall be circuit breaker equipped as indicated on the drawings. 
 

3.9   NOT USED

3.10   UNDERGROUND SERVICE

Unless otherwise indicated, interior conduit systems shall be stubbed out 
1.5 m  beyond the building wall and 600 mm  below finished grade, for 
interface with the exterior service lateral conduits and exterior 
communications conduits.  Outside conduit ends shall be bushed when used 
for direct burial service lateral conductors. Outside conduit ends shall be 
capped or plugged until connected to exterior conduit systems.  Underground 
service lateral conductors will be extended to building service entrance 
and terminated in accordance with the requirements of Section 16375A 
ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND and NFPA 70.

3.11   NOT USED

3.12   MOTORS

Each motor shall conform to the kW  and voltage ratings indicated, and 
shall have a service factor and other characteristics that are essential to 
the proper application and performance of the motors under conditions shown 
or specified.  Three-phase motors for use on 3-phase 208-volt systems shall 
have a nameplate rating of 200 volts.  Unless otherwise specified, all 
motors shall have open frames, and continuous-duty classification based on 
a 40 degree C ambient temperature reference.  Polyphase motors shall be 
squirrel-cage type, having normal-starting-torque and low-starting-current 
characteristics, unless other characteristics are specified in other 
sections of these specifications or shown on contract drawings.  The 
Contractor shall be responsible for selecting the actual kilowatt 
(horsepower)  ratings and other motor requirements necessary for the 
applications indicated.  When electrically driven equipment furnished under 
other sections of these specifications materially differs from the design, 
the Contractor shall make the necessary adjustments to the wiring, 
disconnect devices and branch-circuit protection to accommodate the 
equipment actually installed.

3.13   MOTOR CONTROL

Each motor or group of motors requiring a single control shall be provided 
under other sections of these specifications with a suitable controller and 
devices that will perform the functions as specified for the respective 
motors. Each motor of 93 W (1/8 hp)  or larger shall be provided with 
thermal-overload protection.  Polyphase motors shall have overload 
protection in each ungrounded conductor.  The overload-protection device 
shall be provided either integral with the motor or controller, or shall be 
mounted in a separate enclosure.  Unless otherwise specified, the 
protective device shall be of the manually reset type.  Single or double 
pole tumbler switches specifically designed for alternating-current 
operation only may be used as manual controllers for single-phase motors 
having a current rating not in excess of 80 percent of the switch rating.  
Automatic control devices such as thermostats, float or pressure switches 
may control the starting and stopping of motors directly, provided the 
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devices used are designed for that purpose and have an adequate kilowatt  
rating.  When the automatic-control device does not have such a rating, a 
magnetic starter shall be used, with the automatic-control device actuating 
the pilot-control circuit.  When combination manual and automatic control 
is specified and the automatic-control device operates the motor directly, 
a double-throw, three-position tumbler or rotary switch shall be provided 
for the manual control; when the automatic-control device actuates the 
pilot control circuit of a magnetic starter, the latter shall be provided 
with a three-position selector switch marked MANUAL-OFF-AUTOMATIC.  
Connections to the selector switch shall be such that only the normal 
automatic regulatory control devices will be bypassed when the switch is in 
the Manual position; all safety control devices, such as low- or 
high-pressure cutouts, high-temperature cutouts, and motor-overload 
protective devices, shall be connected in the motor-control circuit in both 
the Manual and the Automatic positions of the selector switch.  Control 
circuit connections to any MANUAL-OFF-AUTOMATIC switch or to more than one 
automatic regulatory control device shall be made in accordance with wiring 
diagram approved by the Contracting Officer unless such diagram is included 
on the drawings. All controls shall be 120 volts or less unless otherwise 
indicated.

3.13.1   Reduced-Voltage Controllers

Reduced-voltage starters shall be of the single-step autotransformer, 
reactor, or resistor type having an adjustable time interval between 
application of reduced and full voltages to the motors.  Wye-delta reduced 
voltage starters or part winding increment starters having an adjustable 
time delay between application of voltage to first and second winding of 
motor may be used in lieu of the reduced voltage starters specified above 
for starting of motor-generator sets, centrifugally operated equipment or 
reciprocating compressors provided with automatic unloaders.

3.14   MOTOR-DISCONNECT MEANS

Each motor shall be provided with a disconnecting means when required by 
NFPA 70 even though not indicated.  For single-phase motors, a single or 
double pole toggle switch, rated only for alternating current, will be 
acceptable for capacities less than 30 amperes, provided the ampere rating 
of the switch is at least 125 percent of the motor rating.  Switches shall 
disconnect all ungrounded conductors.

3.15   TRANSFORMER INSTALLATION

Three-phase transformers shall be connected only in a delta-wye or 
wye-delta configuration as indicated.  "T" connections may be used for 
transformers rated at 15 kVA or below.  Dry-type transformers shown located 
within 1.5 meters  of the exterior wall shall be provided in a weatherproof 
enclosure.  Transformers to be located within the building may be provided 
in the manufacturer's standard, ventilated indoor enclosure designed for 
use in 40 degrees C ambient temperature, unless otherwise indicated.

3.16   LIGHTING FIXTURES, LAMPS AND BALLASTS

This paragraph shall cover the installation of lamps, lighting fixtures and 
ballasts in interior or building mounted applications.

3.16.1   Lamps

Lamps of the type, wattage, and voltage rating indicated shall be delivered 
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to the project in the original cartons and installed just prior to project 
completion.  Lamps installed and used for working light during construction 
shall be replaced prior to turnover to the Government if more than 15% of 
their rated life has been used.  Lamps shall be tested for proper operation 
prior to turn-over and shall be replaced if necessary with new lamps from 
the original manufacturer.  10% spare lamps of each type, from the original 
manufacturer, shall be provided.

3.16.2   Lighting Fixtures

Fixtures shall be as shown and shall conform to the following 
specifications and shall be as detailed on the drawings.  Illustrations  
shown on the drawings are indicative of the general type desired and are 
not intended to restrict selection to fixtures of any particular 
manufacturer.  Fixtures of similar designs and equivalent energy 
efficiency, light distribution and brightness characteristics, and of equal 
finish and quality will be acceptable if approved.  In suspended acoustical 
ceilings with fluorescent fixtures, the fluorescent emergency light 
fixtures shall be furnished with self-contained battery packs.

3.16.2.1   Accessories

Accessories such as straps, mounting plates, nipples, or brackets shall be 
provided for proper installation.

3.16.2.2   Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation 
in, on or from the ceiling as shown.  Installation and support of fixtures 
shall be in accordance with NFPA 70 and manufacturer's recommendations.  
Where seismic requirements are specified herein, fixtures shall be 
supported as shown or specified.  Recessed fixtures shall have adjustable 
fittings to  permit alignment with ceiling panels.  Recessed fixtures 
installed in fire-resistive ceiling construction shall have the same fire 
rating as the ceiling or shall be provided with fireproofing boxes having 
materials of the same fire rating as the ceiling, in conformance withUL 
Elec Const Dir.  Surface-mounted fixtures shall be suitable for fastening 
to the ceiling panel structural supports.

3.16.2.3   Fixtures for Installation in Grid Type Ceilings

Fixtures for installation in grid type ceilings which are smaller than a 
full tile shall be centered in the tile.  305 by 1219 mm  fixtures shall be 
mounted along the grid rail as shown.  Work above the ceiling shall be 
coordinated among the trades to provide the lighting layout shown.  
Fixtures mounted to the grid shall have trim exactly compatible with the 
grid.  Contractor shall coordinate trims with ceiling trades prior to 
ordering fixtures.  Metric fixtures shall be designed to fit the metric 
grid specified.  Fixtures in continuous rows shall be coordinated between 
trades prior to ordering.  Fixtures shall be mounted using independent 
supports capable of supporting the entire weight of the fixture.  No 
fixture shall rest solely on the ceiling grid.  Recessed fixtures installed 
in seismic areas should be installed utilizing specially designed seismic 
clips.  Junction boxes shall be supported at four points.

3.16.2.4   Suspended Fixtures

Suspended fixtures shall be provided with swivel hangers or hand-straights 
so that they hang plumb.  Pendants, rods, or chains 1.2 meters  or longer 
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excluding fixture shall be braced to prevent swaying using three cables at 
120 degrees of separation.  Suspended fixtures in continuous rows shall 
have internal wireway systems for end to end wiring and shall be properly 
aligned to provide a straight and continuous row without bends, gaps, light 
leaks or filler pieces.  Aligning splines shall be used on extruded 
aluminum fixtures to assure hairline joints.  Steel fixtures shall be 
supported to prevent "oil-canning" effects.  Fixture finishes shall be free 
of scratches, nicks, dents, and warps, and shall match the color and gloss 
specified.  Pendants shall be finished to match fixtures.  Aircraft cable 
shall be stainless steel.  Canopies shall be finished to match the ceiling 
and shall be low profile unless otherwise shown.  Maximum distance between 
suspension points shall be 3.1 meters  or as recommended by the 
manufacturer, whichever is less.

Suspended fixtures installed in seismic areas shall have 45% swivel hangers 
and shall be located with no obstructions within the 45% range in all 
directions.  The stem, canopy and fixture shall be capable of 45% swing.

3.16.3   Ballasts

Remote type ballasts or transformers, where indicated, shall be mounted in 
a well ventilated, easily accessible location, within the maximum operating 
distance from the lamp as designated by the manufacturer.

3.16.4   Emergency Light Sets

Emergency light sets shall conform to UL 924 with the number of heads as 
indicated.  Sets shall be permanently connected to the wiring system by 
conductors installed in short lengths of flexible conduit.

3.17   BATTERY CHARGERS

Battery chargers shall be installed in conformance with NFPA 70.

3.18   EQUIPMENT CONNECTIONS

 Wiring not furnished and installed under other sections of the 
specifications for the connection of electrical equipment as indicated on 
the drawings shall be furnished and installed under this section of the 
specifications.  Connections shall comply with the applicable requirements 
of paragraph WIRING METHODS.  Flexible conduits 2 m  or less in length 
shall be provided to all electrical equipment subject to periodic removal, 
vibration, or movement and for all motors.  All motors shall be provided 
with separate grounding conductors.  Liquid-tight conduits shall be used in 
damp or wet locations.

3.18.1   Motors and Motor Control

Motors, motor controls, and motor control centers shall be installed in 
accordance with NFPA 70, the manufacturer's recommendations, and as 
indicated.  Wiring shall be extended to motors, motor controls, and motor 
control centers and terminated.

3.18.2   Installation of Government-Furnished Equipment

Wiring shall be extended to the equipment and terminated.
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3.19   NOT USED

3.20   PAINTING AND FINISHING

Field-applied paint on exposed surfaces shall be provided under Section 
09900 PAINTS AND COATINGS.

3.21   REPAIR OF EXISTING WORK

The work shall be carefully laid out in advance, and where cutting, 
channeling, chasing, or drilling of floors, walls, partitions, ceiling, or 
other surfaces is necessary for the proper installation, support, or 
anchorage of the conduit, raceways, or other electrical work, this work 
shall be carefully done, and any damage to building, piping, or equipment 
shall be repaired by skilled mechanics of the trades involved at no 
additional cost to the Government.

3.22   FIELD TESTING

Field testing shall be performed in the presence of the Contracting 
Officer.  The Contractor shall notify the Contracting Officer 10 days prior 
to conducting tests.  The Contractor shall furnish all materials, labor, 
and equipment necessary to conduct field tests.  The Contractor shall 
perform all tests and inspection recommended by the manufacturer unless 
specifically waived by the Contracting Officer.  The Contractor shall 
maintain a written record of all tests which includes date, test performed, 
personnel involved, devices tested, serial number and name of test 
equipment, and test results.  All field test reports will be signed and 
dated by the Contractor.

3.22.1   Safety

The Contractor shall provide and use safety devices such as rubber gloves, 
protective barriers, and danger signs to protect and warn personnel in the 
test vicinity.  The Contractor shall replace any devices or equipment which 
are damaged due to improper test procedures or handling.

3.22.2   Ground-Resistance Tests

The resistance of each grounding electrode system shall be measured using 
the fall-of-potential method defined in IEEE Std 81.  Soil resistivity in 
the area of the grid shall be measured concurrently with the grid 
measurements.  Ground resistance measurements shall be made before the 
electrical distribution system is energized and shall be made in normally 
dry conditions not less than 48 hours after the last rainfall.  Resistance 
measurements of separate grounding electrode systems shall be made before 
the systems are bonded together below grade.  The combined resistance of 
separate systems may be used to meet the required resistance, but the 
specified number of electrodes must still be provided.

 a.  Grid electrode       - 10 ohms.

3.22.3   Ground-Grid Connection Inspection

All below-grade ground-grid connections will be visually inspected by the 
Contracting Officer before backfilling.  The Contractor shall notify the 
Contracting Officer 8 hours before the site is ready for inspection.
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3.22.4   NOT USED

3.22.5   NOT USED

3.22.6   NOT USED

3.22.7   NOT USED

3.22.8   Dry-Type Transformer Tests

The following field tests shall be performed on all dry-type transformers.

a.  Insulation resistance test phase-to-ground, each phase.

b.  Turns ratio test.

3.22.9   Circuit Breaker Tests

The following field tests shall be performed on circuit breakers.

3.22.9.1   NOT USED

3.22.9.2   Circuit Breakers, Low Voltage

a.  Insulation resistance test phase-to-phase, all combinations.

b.  Insulation resistance test phase-to-ground, each phase.

c.  Closed breaker contact resistance test.

d.  Manual and electrical operation of the breaker.

3.22.9.3   Circuit Breakers, Molded Case

a.  Insulation resistance test phase-to-phase, all combinations.

b.  Insulation resistance test phase-to-ground, each phase.

c.  Closed breaker contact resistance test.

d.  Manual operation of the breaker.

3.23   OPERATING TESTS

After the installation is completed, and at such time as the Contracting 
Officer may direct, the Contractor shall conduct operating tests for 
approval.  The equipment shall be demonstrated to operate in accordance 
with the specified requirements.  An operating test report shall be 
submitted in accordance with paragraph FIELD TEST REPORTS.

3.24   FIELD SERVICE

3.24.1   Onsite Training

The Contractor shall conduct a training course for the operating staff as 
designated by the Contracting Officer.  The training period shall consist 
of a total of 8 hours of normal working time and shall start after the 
system is functionally completed but prior to final acceptance tests.  The 
course instruction shall cover pertinent points involved in operating, 
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starting, stopping, servicing the equipment, as well as all major elements 
of the operation and maintenance manuals.  Additionally, the course 
instructions shall demonstrate all routine maintenance operations.  A VHS 
format video tape of the entire training shall be submitted.

3.24.2   Installation Engineer

After delivery of the equipment, the Contractor shall furnish one or more 
field engineers, regularly employed by the equipment manufacturer to 
supervise the installation of equipment, assist in the performance of the 
onsite tests, oversee initial operations, and instruct personnel as to the 
operational and maintenance features of the equipment.

3.25   ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has 
successfully completed all tests and after all defects in installation, 
material or operation have been corrected.

        -- End of Section --
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