RENOVATE B25 TO IMPROVE EFFICIENCY PROJECT NO. 538-16-101
VAMC, CHILLICOTHE, OHIO

SECTION 00 01 15
LIST OF DRAWING SHEETS
The drawings listed below accompanying this specification form a part of
the contract.

Drawing No. Title
GENERAL
1 G000 COVER SHEET
2 G001 PROJECT GENERAL NOTES, ABBREVIATIONS, AND SYMBOLS
3 G002 SITE PLAN
4 G003 LIFE SAFETY PLANS
5 G004 PHASING SITE PLAN
6 G005 PHASING FLOOR PLANS
CIVIL
7 C100 DEMOLITION PLAN
8 Ci01 UTILITY PLAN
9 C102 GRADING PLAN
10 C103 LOCATION AND MATERIAL PLAN
11 C500 DETAILS
LANDSCAPE
12 L100 PLANTING PLAN

ARCHITECTURAL

13 AD100 BASEMENT DEMOLITION PLAN
14 AD101 FIRST FLOOR DEMOLITION PLAN

15 AD102 FIRST FLOOR REFLECTED CEILING DEMOLITION PLAN
16 AD103 ROOF DEMOLITION PLAN

17 AD200 DEMOLITION ELEVATIONS

18 AD300 SITE DEMOLITION PLANS

19 A100 BASEMENT NEW WORK FLOOR PLAN

20 A101 FIRST FLOOR NEW WORK PLAN

21 A102 MEZZANINE AND CLERESTORY PLAN

22 A103 ROOF PLAN

23 A110 BASEMENT REFLECTED CEILING PLAN

24 A111 FIRST FLOOR REFLECTED CEILING PLAN

25 A200 BUILDING ELEVATIONS

26 A300 BUILDING SECTIONS

27 A301 BUILDING SECTIONS

28 A310 WALL SECTIONS

29 A311 WALL SECTIONS

30 A401 ENLARGED RESTROOM PLANS AND ELEVATIONS

00 01 15 -1



RENOVATE B25 TO
VAMC, CHILLICOTHE, OHIO LIST OF DRAWING SHEETS

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

50
51

52

53
54
55
56
57
58
59
60
61

62
63

64
65
66
67

A402
A403
A501
A510
A511
A520
AS530
A540
A601
A602
A701
A702
A703
A704
A901
A902
A903
A904
A905

S001
SB100

SB101

SB102
SB301
SB501
SF100
SF101
SF102
SF103
SF301
SF501

FPOO1
FP101

POO1

PD101.1
PD101.2
PD101.3

IMPROVE EFFICIENCY PROJECT NO. 538-16-101

ENLARGED PLANS AND ELEVATIONS
INTERIOR ELEVATIONS

PARTITION TYPES AND DETAILS
EXTERIOR SECTION DETAILS
EXTERIOR SECTION DETAILS
CASEWORK SECTIONS AND DETAILS
PLAN DETAILS

STORAGE RACK PLAN AND ELEVATIONS
DOOR SCHEDULE AND DOOR DETAILS
DOORS AND WINDOW DETAILS

STAIR PLANS AND SECTIONS

STAIR PLANS AND SECTIONS

RAMP PLANS AND SECTIONS

RAMP AND STAIR DETAILS

FINISH SCHEDULE AND DETAILS
WALL PROTECTION PLAN

EQUIPMENT PLANS

FURNITURE PLANS

INTERIOR SIGN LOCATION PLANS

STRUCTURAL
GENERAL NOTES

OVERALL FOUNDATION PLAN

NEW BUILDING AND EAST LOADING DOCK FOUNDATION/SLAB
PLANS

FOUNDATION PLAN NORTH SIDE
FOUNDATIONS SECTIONS
FOUNDATIONS/SLAB DETAILS
OVERALL FRAMING LAYOUT

MAIN STRUCTURAL FRAME
CANOPY FRAMING LOADING DOCK
CANOPY FRAMING NORTH SIDE
FRAMING SECTIONS

FRAMING DETAILS

FIRE PROTECTION
FIRE PROTECTION LEGEND
BASEMENT AND FIRST FLOOR FIRE PROTECTION PLANS

PLUMBING

PLUMBING LEGEND AND GENERAL NOTES

PLUMBING DEMOLITION - BASEMENT PLAN - PHASE 1
PLUMBING DEMOLITION - BASEMENT PLAN - PHASE 2
PLUMBING DEMOLITION - BASEMENT PLAN - PHASE 3

00 01 15 -1



RENOVATE B25 TO IMPROVE EFFICIENCY PROJECT NO. 538-16-101

VAMC, CHILLICOTHE, OHIO LIST OF DRAWING SHEETS
68 PD102.1 PLUMBING DEMOLITION - FIRST FLOOR PLAN - PHASE 1
69 PD102.2 gLUMBING DEMOLITION - FIRST FLOOR PLAN - PHASE 2 &
70 PD103 ZkUMBING DEMOLITION - BUILDINGS 228, 38, 39, 40,
71 PL101.1 PLUMBING NEW WORK - BASEMENT PLAN PHASE 1
72 PL101.2 PLUMBING NEW WORK - BASEMENT PLAN PHASE 2
73 PL101.3 PLUMBING NEW WORK - BASEMENT PLAN PHASE 3
74 PL102.1 PLUMBING NEW WORK - FIRST FLOOR PLAN PHASE 1
75 PL102.2 PLUMBING NEW WORK - FIRST FLOOR PLAN PHASE 2
76 PL102.3 PLUMBING NEW WORK - FIRST FLOOR PLAN PHASE 3
77 PL103 PLUMBING NEW WORK - ROOF PLAN
78 PL401 PLUMBING NEW WORK - ENLARGED PLANS 1
79 PL402 PLUMBING NEW WORK - ENLARGED PLANS 11
80 PL501 PLUMBING DETAILS
81 PL601 PLUMBING SCHEDULES AND DIAGRAMS
82 PL602 PLUMBING SANITARY & VENT ISOMETRICS
HEATING, VENTILATING, AIR CONDITIONING AND
REFRIGERATION

83 MOO1 MECHANICAL SYMBOLS

84 MD101 BASEMENT AND FIRST FLOOR DEMO

85 MD102 MECHANICAL STEAM PIPING - DEMOLITION BASEMENT PLAN

36 MD103 gEiEANICAL STEAM PIPING - DEMOLITION FIRST FLOOR

87 MD104 ggg?gg!Cg;’SlgéM4zlPlNG DEMOLITION BUILDINGS

88 MP101 BASEMENT PIPING NEW WORK

89 MP102 FIRST FLOOR PIPING NEW WORK

90 MP103 MECHANICAL STEAM PIPING PLANS

91 MP501 MECHANICAL PIPING DETAILS

92 MP502 MECHANICAL PIPING DETAILS 11

93 MP503 MECHANICAL PIPING CONTROL DETAILS

94 MP601 MECHANICAL PIPING SCHEDULES AND DIAGRAMS

95 MH101 BASEMENT HVAC NEW WORK

96 MH102 FIRST FLOOR HVAC NEW WORK

97 MH103 MEZZANINE HVAC NEW WORK

98 MH104 ROOF HVAC

99 MH501 DETAILS

100 MH502 CONTROL DETAILS

101 MH503 HVAC SECTION VIEW, AIRFLOW DIAGRAM

102 MH504 BASEMENT DETAILS

103 MH601 HVAC SCHEDULES

104 MH602 HVAC SCHEDULES

00 01 15 - 2



RENOVATE B25 TO IMPROVE EFFICIENCY PROJECT NO. 538-16-101

VAMC, CHILLICOTHE, OHIO LIST OF DRAWING SHEETS
ELECTRICAL
105 E001 ELECTRICAL SYMBOL LEGEND & LIGHTING SCHEDULE
106 E002 OVERALL ELECTRICAL SITE PHASING PLAN
107 E201 ELECTRICAL SINGLE LINE DIAGRAM
108 E202 ELECTRICAL SINGLE LINE DIAGRAM
109 DEMOLITION SITE POWER PLAN - BUILDING T41, T233,
ED103 T313
110 ED104 DEMOLITION FIRE ALARM BUILDING 25 FLOOR PLAN
111 ED105 DEMOLITION FIRE ALARM SITE PLAN - BUILDING T228,
T38, T39, T40
112 ED106 DEMOLITION FIRE ALARM SITE PLAN - BUILDING T41,
T233, T313
113 ED202 ELECTRICAL DEMOLITION SINGLE LINE DIAGRAM
114 EL100 NEW LIGHTING BASEMENT & CRAWL SPACE PLAN
115 EL101 NEW LIGHTING FIRST FLOOR PLAN
116 EP100 NEW POWER BASEMENT FLOOR PLAN
117 EP101 NEW POWER FIRST FLOOR PLAN
118 EP102 NEW POWER ROOF PLAN
119 EP301 ELECTRICAL DETAILS
120 EP302 ENLARGED PRIMARY POWER PLAN & DETAILS
121 EP601 PANEL SCHEDULES
122 ES100 NEW SIGNAL & FIRE ALARM BASEMENT FLOOR PLAN
123 ES101 NEW SIGNAL & FIRE ALARM FIRST FLOOR PLAN
124 ES102 SECURITY FIBER SINGLE LINE DIAGRAM
125 ES103 SIGNAL CLOSET DETAILS
126 ES104 ACCESS CONTROL DETAILS
127 ES105 NEW FIRE ALARM BUILDING 213, T233 & T313 FLOOR
128 ES106 E%ég ALARM SINGLE LINE DIAGRAM
- - —END - - -

00 01 15 - 3



07-11

SECTION 02 82 13.13
GLOVEBAG ASBESTOS ABATEMENT

TABLE OF CONTENTS

PART 1 - GENERAL ...ttt e et s et e st e s e s e e s n e e sn e e reesreeenne s 1
1.1 SUMMARY OF THE WORK ... 1
1.1.1 CONTRACT DOCUMENTS AND RELATED REQUIREMENTS ..o 1
T 1.2 EXTENT OF WORK ... .ottt st st r e nee e 1
T 1.3 RELATED WORK ...ttt st nee e 2
114 TASKS ettt E e h et a et h e bt et r e r e r e n e e r e n e e 2
1.1.5 ABATEMENT CONTRACTOR USE OF PREMISES ..o 2
1.2 VARIATIONS IN QUANTITY ettt s ene e s n e e e sareeenee e 3
1.3 STOP ASBESTOS REMOVAL ...ttt e e s e e 3
TADEFINITIONS ...t e e e r e e s e e s e e s ar e e e en e e s e e e s me e e smneesnenesnreeenneea 3
141 GENERAL....cc et e e et e s e s e e s e e e n e e s n e e e e e e e san e e s ne e e s re e e e 3
1.4.2 GLOSSARY ..ttt ettt et e e n e e e e e e s e e s re e s e e e nnne e 3
1.4.3 REFERENCED STANDARDS ORGANIZATIONS ......ooiiiiiiiieie e 8
1.5 APPLICABLE CODES AND REGULATIONS ... ..o 10
1.5.1 GENERAL APPLICABILITY OF CODES, REGULATIONS, AND STANDARDS.........cccociiiiiien. 10
1.5.2 ASBESTOS ABATEMENT CONTRACTOR RESPONSIBILITY ...coooiiiiiiiii e 10
1.5.3 FEDERAL REQUIREMENTS ... s 10
1.5.4 STATE REQUIREMENTS ... .o 10
1.5.5 LOCAL REQUIREMENTS ... .ottt s e e e s 11
1.5.6 STANDARDS ...t ettt e e r e e s e e e s e e s se e e s n e e e san e e e se e e saneesne e e saneesaneas 11
1.5.7 EPA GUIDANCE DOCUMENTS ... oottt 11
T.B.8 INOTICES ..ottt ettt e e bt st e e bt e s et e e b et e sar e e s be e e nnn e e nne e e naneesaneas 11
1.5.9 PERMITS/LICENSES ... .ottt ettt e e nbee e st e sanees 11
1.5.10 POSTING AND FILING OF REGULATIONS ... ..o 11
1.5.11 VARESPONSIBILITIES ... .o e e 11
1.5.12 EMERGENCY ACTION PLAN AND ARRANGEMENTS ... 12
1.5.14 PRE-CONSTRUCTION MEETING ......coi s 12
1.6 PROJECT COORDINATION ... e 13
1.6.1 PERSONNEL ... s s s 13
1.7 RESPIRATORY PROTECTION. ... .ottt ittt nn e 14
1.7.1 GENERAL - RESPIRATORY PROTECTION PROGRAM .......oooiiiiiiiiiciee e 14
1.7.2 RESPIRATORY PROTECTION PROGRAM COORDINATOR........cooiiiiiiieiie e 14
1.7.3 SELECTION AND USE OF RESPIRATORS ... ..o 14
1.7.4 MINIMUM RESPIRATORY PROTECTION ..o 14

028213.13-i



1.7.5 MEDICAL WRITTEN OPINION ...ttt ettt e see e e emae e e sae e e sneeeeneeeenneeeneeas 14
1.7.6 RESPIRATOR FIT TEST ..eiiiiiieiiie ittt ettt ettt et e et e e e e e e e te e e nae e e ameeeaneeeaneeeaneeeenneeanneas 15
1.7.7 RESPIRATOR FIT CHECK ...ttt ettt e e e e et e e emae e e ne e e sneeeeneeeenneeenneas 15
1.7.8 MAINTENANCE AND CARE OF RESPIRATORS ......ooitiiiiitieiieeit ettt 15
1.8 WORKER PROTECTION ...ttt ettt ettt ettt e sb e b st sttt e e be et e sbeesnee s 15
1.8.1 TRAINING OF ABATEMENT PERSONNEL........cociiiiitiiieiie et 15
1.8.2 MEDICAL EXAMINATIONS ..ottt ettt sb ettt ettt e sb e she e sae e sme e st eebeesbeesneeeneeas 15
1.8.3 PERSONAL PROTECTIVE EQUIPMENT .....ooiiiiitiieiiie ettt 15
1.8.4 REGULATED AREA ENTRY PROCEDURE ..ottt 15
1.8.5 DECONTAMINATION PROCEDURE .......oooiieiiie ittt e e eeneeas 15
1.8.6 REGULATED AREA REQUIREMENTS ... .ottt e e e e e 16
1.9 DECONTAMINATION FACILITIES ... . et iieeiiee ettt e e s e see e e smteeeneeesneeeeneeeenneeeneeas 16
1.9.1 DESCRIPTION. ... ittt ettt et e e et e et e e e emte e et e e et eeeamteeeaseeeameeeanseeeamseeenneeeaneeeaneeeanseeannnan 16
1.9.2 GENERAL REQUIREMENTS ...ttt ettt ettt e eeemee e e naee e smteeeneeesnneeeneeeenneeenenas 16
1.9.3 TEMPORARY FACILITIES TO THE PDF and W/EDF .........coooiiiiiieieeeee e 17
1.9.4 PERSONNEL DECONTAMINATION FACILITY (PDF) ...oiitiiitieiit ettt 17
1.9.5 WASTE/EQUIPMENT DECONTAMINATION FACILITY (W/EDF) ..cuviiiiiiiiee e 18
1.9.6 WASTE/EQUIPMENT DECONTAMINATION PROCEDURES. .......cccocoiiiiiiieiee e 19
PART 2 - PRODUCTS, MATERIALS AND EQUIPMENT ...ttt 19
2.1 MATERIALS AND EQUIPMENT .....ooiitiie ittt ettt ettt b e st e b e e enb e e sbe e e saeeeeneeas 19
2.1.1 GENERAL REQUIREMENTS (all abatement projects) ...........cccceiiieiiiiiieiiiieee e 19
2.1.2 NEGATIVE PRESSURE FILTRATION SYSTEM .....cooiiiiiiiiiie ittt seee s 20
2.1.3 DESIGN AND LAY OUT ..eeiiiiieiite it e et ee et et e e e e s ee e e steeesmeeeesmeeeameeeeseeeamseeeneeeanseeanseeesnseeansens 20
2.1.4 NEGATIVE AIR MACHINES (HEPA UNITS) .. ittt ettt eee e e s 21
2.1.5 PRESSURE DIFFERENTIAL ... ..ottt ettt et e et s e e sneeeenneeesmeeeenneeesnseeeneeesneeeenneas 21
2.2 CONTAINMENT BARRIERS AND COVERINGS IN THE REGULATED AREA .......cccooiiieiiee e 22
B I €T = 1= USSR 22
2.2.2 PREPARATION PRIOR TO SEALING THE REGULATED AREA .......ooiiiiieie e 22
2.2.3 CONTROLLING ACCESS TO THE REGULATED AREA .......ooiiie et 22
2.2.4 CRITICAL BARRIERS ...ttt ettt ettt et e e ae e ste e smeeemeeemeeeeeebeesneeaneeanneas 22
2.2.5 SECONDARY BARRIERS ...ttt ettt ettt ettt e ee e ee e steesaeesmeeameeeeeenneeaaeeaaeeanneas 22
2.2.6 EXTENSION OF THE REGULATED AREA ... .ottt ettt saee s 22
2.2.7 FIRESTOPPING .....ooiieiiii ettt et ettt e sttt sa e st e e etteesnteeesaaeeenseeeseeeanseeeseeeanseeanseeesneeeansens 22
2.3 MONITORING, INSPECTION AND TESTING ......ooiiiitiiiieieeitie sttt ettt 23
2.3.1 GENERAL ...ttt bt et bbb bRt a e bt E e Rt e nhe e e bt bt bt be e nanennee s 23
2.3.2 SCOPE OF SERVICES OF THE VPIH/CIH CONSULTANT ..ottt 23
2.3.3 MONITORING, INSPECTION AND TESTING BY CPIH/CIH AND COMPETENT PERSON............ 24

0282 13.13 -ii



2.4 ASBESTOS HAZARD ABATEMENT PLAN ... s 24
2.5 SUBMIT T ALS e e e e e e e e e s e e s m e e e s e e e e ne e e e m e e e s ne e e e meeeeaneas 25
2.5.1 PRE-START MEETING SUBMITTALS . ... .o 25
2.5.2 SUBMITTALS DURING ABATEMENT ......oiiiiii e 26
2.5.3 SUBMITTALS AT COMPLETION OF ABATEMENT ......oooiiiiiiiie e 27
2.6 ENCAPSULANTS ...ttt ettt st e e e s e e s ee e s e e s neen e e reesneesnn s 27
2.6.1 TYPES OF ENCAPSULANTS ...ttt e 27
2.6.2 PERFORMANCE REQUIREMENTS ... ..o e 27
2.7 CERTIFICATES OF COMPLIANGCE .......ooiiiiiiiieiie ettt st s 27
2.8 RECYCLABLE PROTECTIVE CLOTHING.......oiiieii e 27
PART 3 = EXECUTION. ...ttt e e e s e s n e e s e e e e sme e e s re e e snee e e 28
3.1 REGULATED AREA PREPARATIONS ... .o 28
3.1 SITE SECURITY ettt e s r e e s e s e e m e e s ne e e s aeeesmneesene e e sareesneeens 28
3.1.2 OSHA DANGER SIGNS ... .o e ne e 28
3.1.3.1 SHUT DOWN - LOCK OQUT ELECTRICAL ..ottt 28
3.1.3.2 SHUT DOWN - LOCK QUT HVAC ..ottt 28
3.1.4 CONTAINMENT BARRIERS AND COVERINGS FOR THE REGULATED AREA ..........ccoociiiis 29
.14 GENERAL .. e e s 29
3.1.4.2 PREPARATION PRIOR TO SEALING OFF ..o 29
3.1.4.3 CONTROLLING ACCESS TO THE REGULATED AREA ..o 29
3.1.4.4 CRITICAL BARRIERS ... .o e 29
3.1.4.5 EXTENSION OF THE REGULATED AREA ... oo et 29
3.1.4.6 FLOOR BARRIERS ...ttt e e s e e e e sare e s ne e e sareeenee e 30
3.1.5 SANITARY FACILITIES ...ttt are e s ene e sreeene e 30
316 PRE-CLEANING ...ttt ettt st et e m e s e s e e sar e e e ne e e sareeeneeens 30
3.1.6.1 PRE-CLEANING MOVABLE OBUJECTS ... ..ottt ettt 30
3.1.6.2 PRE-CLEANING FIXED OBUJECTS ... .o 30
3.1.6.3 PRE-CLEANING SURFACES IN THE REGULATED AREA. ... 30
3.1.7 PRE-ABATEMENT ACTIVITIES ... e 30
3.1.7.1 PRE-ABATEMENT MEETING ... e 30
3.1.7.2 PRE-ABATEMENT INSPECTIONS AND PREPARATIONS ... 31
3.1.7.3 PRE-ABATEMENT CONSTRUCTION AND OPERATIONS ... 31
3.2 REMOVAL OF PIPING ACM ..ottt ettt ettt et e s ne e nereesnee e 31
32T WETTING MATERIALS ...ttt 32
3.2.2 SECONDARY BARRIER AND WALKWAYS ... 32
3.2.3 WET REMOVAL OF ACM ... .ot 32
3.3 GLOVEBAG REMOVAL PROCEDURES ... 32

02 82 13.13 -iii



3.3 GENERAL .o e e s e e e e e e ere e e s e e e anee e 32
3.3.2 NEGATIVE PRESSURE GLOVEBAG PROCEDURE ..o 33
3.4 LOCKDOWN ENCAPSULATION ... nee e 33
BT GENERAL ...t e nee e 33
3.4.2 SEALING EXPOSED EDGES ... 33
3.5 DISPOSAL OF ACM WASTE MATERIALS ...t 33
35T GENERAL ...ttt nee e 33
3.5.2 PROCEDURES ... ..ottt st s s r e e s e e e e e eneeneenee e 34
3.6 PROJECT DECONTAMINATION ...ttt sttt ettt 34
3.6.1 GENERAL ...ttt e e e r e e e e e s e e s e e nnee e 34
3.6.2 REGULATED AREA CLEARANCGE ... .o 34
3.6.3 WORK DESCRIPTION ...ttt e e s e esmre e s ne e e s e e e nee e 34
3.6.4 PRE-DECONTAMINATION CONDITIONS. ... ..o 34
3.6.5 FIRST CLEANING ..ottt s e e r e s ne e e s s e e san e e s ene e e sareeeneeens 35
3.6.6 PRE-CLEARANCE INSPECTION AND TESTING ......coiiiiiiieii e 35
3.6.7 LOCKDOWN ENCAPSULATION OF ABATED SURFACES ........ccooiiieieieeeecee e 35
3.7 FINAL VISUAL INSPECTIOns AND AIR CLEARANCE TESTING .......cccociiiiiiii e 35
BT GENERAL ... e 35
3.7.2 FINAL VISUAL INSPECTION ..o s s s 35
3.7.3 FINAL AIR CLEARANCE TESTING ... .oiii e 35
3.7.4 FINAL AIR CLEARANCE PROCEDURES ... 36
3.7.5 CLEARANCE SAMPLING USING PCM ......cooiiiiiieiiieee e 36
3.7.6 CLEARANCE SAMPLING USING TEM .....ooiiiiiiiieiie e 36
3.7.7 LABORATORY TESTING OF PCM SAMPLES. ..........ooi et 36
3.7.8 LABORATORY TESTING OF TEM SAMPLES ... 36
3.8 ABATEMENT CLOSEOUT AND CERTIFICATE OF COMPLIANCE .........coooiiiiiiieieeree e 37
3.8.1 COMPLETION OF ABATEMENT WORK ... 37
3.8.2 CERTIFICATE OF COMPLETION BY CONTRACTOR ... 37
B.B. 3 WORK SHIFTS L. s s e s en e e s e s nee e 37
3.8.4 RE-INSULATION .o e s e e s e e s ene e e saneeenee e 37
ATTACHMENTS L. e s e e e e s e e e e 38

028213.13 -iv



07-11

02 8213.13
GLOVEBAG ASBESTOS ABATEMENT

PART 1 - GENERAL
1.1 SUMMARY OF THE WORK
1.1.1 CONTRACT DOCUMENTS AND RELATED REQUIREMENTS

Drawings, general provisions of the contract, including general and supplementary conditions and
other Division 01 specifications, shall apply to the work of this section. The contract documents
show the work to be done under the contract and related requirements and conditions impacting
the project. Related requirements and conditions include applicable codes and regulations,
notices and permits, existing site conditions and restrictions on use of the site, requirements for
partial owner occupancy during the work, coordination with other work and the phasing of the
work. In the event the Asbestos Abatement Contractor discovers a conflict in the contract
documents and/or requirements or codes, the conflict must be brought to the immediate attention
of the Contracting Officer for resolution. Whenever there is a conflict or overlap in the
requirements, the most stringent shall apply. Any actions taken by the Contractor without
obtaining guidance from the Contracting Officer shall become the sole risk and responsibility of
the Asbestos Abatement Contractor. All costs incurred due to such action are also the
responsibility of the Asbestos Abatement Contractor.

1.1.2 EXTENT OF WORK

A. Below is a brief description of the estimated quantities of asbestos- containing pipe insulation
materials to be abated by the glovebag method. These quantities are for informational purposes
only and are based on the best information available at the time of the specification preparation.
The Contractor shall satisfy himself as the actual quantities to be abated. Nothing in this section
may be interpreted as limiting the extent of work otherwise required by this contract and related
documents.

B. Removal, clean-up and disposal of the following asbestos-containing pipe insulation materials
using the glovebag method in Building 25:

BUILDING 25

Approximately 8 pipe insulation fittings in 15T floor room 105

Approximately 7 pipe insulation fittings in the basement crawl space

Approximately 1 pipe insulation fitting on hanger in the basement crawl space
Approximately 10 linear feet of pipe insulation on a high pressure steam line in the
basement crawl space (southeast corner)

e Approximately 30 pipe insulation fittings in basement room 1

e Approximately 28 pipe insulation fittings in basement room 2

C. NOTE: Please note that the basement crawl space has a dirt floor and is assumed to be
contaminated with asbestos-containing insulation debris. Given that assumed asbestos-
contamination will remain in the crawl space (associated with the dirt floor) after glovebag
abatement of the above-listed materials, air clearance will not be required in the crawl space;
however, a final visual inspection shall be conducted by the VA Professional Industrial Hygienist
(VPIH). Air clearance (and final visual inspection) is required for any asbestos-containing pipe
insulation materials abated outside of the crawlspace; air clearance criteria, per this specification,
must be met before removal of the regulated work area isolation structures.

D. NOTE: The General Contractor shall be responsible for obtaining the services of a qualified
independent industrial hygiene consultant to act in the interest of the VA. The independent
consultant, hired by the General Contractor, shall provide and be responsible for the duties and
services of the VA Professional Industrial Hygienist (VPIH) as required under this specification
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section. The independent consultant’s staff member or members who is/are assigned the VPIH
task shall meet and have all of the applicable qualifications and certifications as required under
this specification and federal/state/local requirements to perform the required duties. The VPIH
consultant must be completely independent of the Abatement Contractor and the Abatement
Contractor’s professional industrial hygienist’'s (CPIH) consulting firm.

1.1.3 RELATED WORK

Section 07 84 00, FIRESTOPPING.

Section 02 41 00, DEMOLITION.

Division 09, FINISHES.

Division 22, PLUMBING.

Section 02 82 13.19 ASBESTOS FLOOR TILE/MASTIC ABATEMENT

Section 02 82 33.13 LEAD-BASED PAINT REMOVAL/DISTURBANCE AND DISPOSAL

Tmoow>»

NOTE: As previously noted above, the crawl space has a dirt floor which is assumed to be
contaminated with asbestos-containing insulation debris. Contractors, other than the abatement
contractor who must do other work as part of this contract in the crawl space, must fully comply with
applicable OSHA regulations including providing workers with the appropriate training and personal
protective equipment. Workers will be responsible for properly decontaminating in a manner which
does not allow any dirt outside of the crawlspace in an effort to prevent the spread of contamination to
other uncontaminated parts of the building. It is recommended that 6-mil polyethylene sheeting be
installed as a temporary barrier over the dirt floor regarding the pathways to work and directly
underneath and/or at the perimeter of work to be conducted. Prior to, and at least 14 calendar days
in advance of conducting any work in the crawlspace, the contractor must provide the VA with a work
plan to address a safe manner to work in the crawlspace, and which shall be reviewed by the VA and
approved before entry. The contractor may also be subject to obtaining a work permit from the VA
prior to entry.

1.1.4 TASKS

The work tasks are summarized briefly as follows:

A. Pre-abatement activities including pre-abatement meeting(s), inspection(s), notifications, permits,
submittal approvals, work-site preparations, emergency procedures arrangements, and Asbestos
Hazard Abatement Plans for glovebag asbestos abatement work.

B. Abatement activities including removal, clean-up and disposal of ACM waste, recordkeeping,
security, monitoring, and inspections.

C. Cleaning and decontamination activities including final visual inspection, air monitoring and
certification of decontamination.

1.1.5 ABATEMENT CONTRACTOR USE OF PREMISES

A. The Contractor and Contractor's personnel shall cooperate fully with the VA
representative/consultant to facilitate efficient use of buildings and areas within buildings. The
Contractor shall perform the work in accordance with the VA specifications, drawings, phasing
plan and in compliance with any/all applicable Federal, State and Local regulations and
requirements.

B. The Contractor shall use the existing facilities in the building strictly within the limits indicated in
contract documents as well as the approved VA Design and Construction Procedures. VA
Design and Construction Procedures drawings of partially occupied buildings will show the limits
of regulated areas; the placement of decontamination facilities; the temporary location of bagged
waste ACM; the path of transport to outside the building; and the temporary waste storage area
for each building/regulated area. Any variation from the arrangements shown on drawings shall
be secured in writing from the VA representative through the pre-abatement plan of action.
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1.2 VARIATIONS IN QUANTITY

The quantities and locations of ACM as indicated on the drawings and the extent of work included
in this section are estimated, which are limited by the physical constraints imposed by occupancy
of the buildings and accessibility to ACM. Accordingly, minor variations (+/- 5%) in quantities of
ACM within the regulated area are considered as having no impact on contract price and time
requirements of this contract. Where additional work is required beyond the above variation, the
contractor shall provide unit prices for newly discovered ACM and those prices shall be used for
additional work required under the contractor.

1.3 STOP ASBESTOS REMOVAL

If the Contracting Officer; their field representative; (the facility Safety Officer/Manager or their
designee, or the VA Professional Industrial Hygienist/ Certified Industrial Hygienist (VPIH/CIH)
presents a verbal Stop Asbestos Removal Order, the Contractor/Personnel shall immediately
stop all asbestos removal and maintain HEPA filtered negative pressure air flow in the
containment and adequately wet any exposed ACM. If a verbal Stop Asbestos Removal Order is
issued, the VA shall follow-up with a written order to the Contractor as soon as it is practicable.
The Contractor shall not resume any asbestos removal activity until authorized to do so in writing
by the VA Contracting Officer. A stop asbestos removal order may be issued at any time the VA
Contracting Officer determines abatement conditions/activities are not within VA specification,
regulatory requirements or that an imminent hazard exists to human health or the environment.
Work stoppage will continue until conditions have been corrected to the satisfaction of the VA.
Standby time and costs for corrective actions will be borne by the Contractor, including the
VPIH/CIH time. The occurrence of any of the following events shall be reported immediately by
the Contractor’s competent person to the VA Contracting Office or field representative using the
most expeditious means (e.g., verbal or telephonic), followed up with written notification to the
Contracting Officer as soon as practical. The Contractor shall immediately stop asbestos
removal/disturbance activities and initiate fiber reduction activities:

A. Airborne PCM analysis results equal to or greater than 0.01 f/cc outside a regulated area or >0.05
f/cc inside a regulated area;

B. breach or break in regulated area containment barrier(s);

C. less than —-0.02” WCG pressure in the regulated area;

D. serious injury/death at the site;

E. fire/safety emergency at the site;

F. respiratory protection system failure;

G. power failure or loss of wetting agent; or

H. any visible emissions observed outside the regulated area.

1.4 DEFINITIONS
1.4.1 GENERAL

Definitions and explanations here are neither complete nor exclusive of all terms used in the
contract documents, but are general for the work to the extent they are not stated more explicitly
in another element of the contract documents. Drawings must be recognized as diagrammatic in
nature and not completely descriptive of the requirements indicated therein.

1.4.2 GLOSSARY

Abatement - Procedures to control fiber release from asbestos-containing materials. Includes
removal, encapsulation, enclosure, demolition, and renovation activities related to asbestos
containing materials (ACM).

Aerosol - Solid or liquid particulate suspended in air.

Adequately wet - Sufficiently mixed or penetrated with liquid to prevent the release of
particulates. If visible emissions are observed coming from the ACM, then that material has not
been adequately wetted.
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Aggressive method - Removal or disturbance of building material by sanding, abrading,
grinding, or other method that breaks, crumbles, or disintegrates intact ACM.

Aggressive sampling - EPA AHERA defined clearance sampling method using air moving
equipment such as fans and leaf blowers to aggressively disturb and maintain in the air residual
fibers after abatement.

AHERA - Asbestos Hazard Emergency Response Act. Asbestos regulations for schools issued in
1987.

Aircell - Pipe or duct insulation made of corrugated cardboard which contains asbestos.

Air monitoring - The process of measuring the fiber content of a known volume of air collected
over a specified period of time. The NIOSH 7400 Method, Issue 2 is used to determine the fiber
levels in air. For personal samples and clearance air testing using Phase Contrast Microscopy
(PCM) analysis. NIOSH Method 7402 can be used when it is necessary to confirm fibers counted
by PCM as being asbestos. The AHERA TEM analysis may be used for background, area
samples and clearance samples when required by this specification, or at the discretion of the
VPIH/CIH as appropriate.

Air sample filter - The filter used to collect fibers which are then counted. The filter is made of
mixed cellulose ester membrane for PCM (Phase Contrast Microscopy) and polycarbonate for
TEM (Transmission Electron Microscopy)

Amended water - Water to which a surfactant (wetting agent) has been added to increase the
penetrating ability of the liquid.

Asbestos - Includes chrysotile, amosite, crocidolite, tremolite asbestos, anthophyllite asbestos,
actinolite asbestos, and any of these minerals that have been chemically treated or altered.
Asbestos also includes PACM, as defined below.

Asbestos Hazard Abatement Plan (AHAP) - Asbestos work procedures required to be
submitted by the contractor before work begins.

Asbestos-containing material (ACM) - Any material containing more than one percent of asbestos.
Asbestos contaminated elements (ACE) - Building elements such as ceilings, walls, lights, or
ductwork that are contaminated with asbestos.

Asbestos-contaminated soil (ACS) — Soil found in the work area or in adjacent areas such as
crawlspaces or pipe tunnels which is contaminated with asbestos-containing material debris and
cannot be easily separated from the material.

Asbestos-containing waste (ACW) material - Asbestos-containing material or asbestos
contaminated objects requiring disposal.

Asbestos Project Monitor — Some states require that any person conducting asbestos abatement
clearance inspections and clearance air sampling be licensed as an asbestos project monitor.
Asbestos waste decontamination facility - A system consisting of drum/bag washing facilities and
a temporary storage area for cleaned containers of asbestos waste. Used as the exit for waste and
equipment leaving the regulated area. In an emergency, it may be used to evacuate personnel.
Authorized person - Any person authorized by the VA, the Contractor, or government agency
and required by work duties to be present in regulated areas.

Authorized visitor - Any person approved by the VA; the contractor; or any government agency
representative having jurisdiction over the regulated area (e.g., OSHA, Federal and State EPA).
Barrier - Any surface that isolates the regulated area and inhibits fiber migration from the
regulated area.

Containment Barrier - An airtight barrier consisting of walls, floors, and/or ceilings of sealed
plastic sheeting which surrounds and seals the outer perimeter of the regulated area.

Critical Barrier - The barrier responsible for isolating the regulated area from adjacent spaces,
typically constructed of plastic sheeting secured in place at openings such as doors, windows, or
any other opening into the regulated area.

Primary Barrier — Plastic barriers placed over critical barriers and exposed directly to abatement
work.

Secondary Barrier - Any additional plastic barriers used to isolate and provide protection from
debris during abatement work.

Breathing zone - The hemisphere forward of the shoulders with a radius of about 150 - 225 mm
(6 - 9 inches) from the worker's nose.

Bridging encapsulant - An encapsulant that forms a layer on the surface of the ACM.

028213.13-4



07-11

Building/facility owner - The legal entity, including a lessee, which exercises control over
management and recordkeeping functions relating to a building and/or facility in which asbestos
activities take place.

Bulk testing - The collection and analysis of suspect asbestos containing materials.

Certified Industrial Hygienist (CIH) - A person certified in the comprehensive practice of
industrial hygiene by the American Board of Industrial Hygiene.

Class | asbestos work - Activities involving the removal of Thermal System Insulation (TSI) and
surfacing ACM and Presumed Asbestos Containing Material (PACM).

Class Il asbestos work - Activities involving the removal of ACM which is not thermal system
insulation or surfacing material. This includes, but is not limited to, the removal of asbestos-
containing wallboard, floor tile and sheeting, roofing and siding shingles, and construction mastic.
Clean room/Changing room - An uncontaminated room having facilities for the storage of
employee's street clothing and uncontaminated materials and equipment.

Clearance sample - The final air sample taken after all asbestos work has been done and
visually inspected. Performed by the VA's professional industrial hygiene consultant/Certified
Industrial Hygienist (VPIH/CIH).

Closely resemble - The major workplace conditions which have contributed to the levels of
historic asbestos exposure, are no more protective than conditions of the current workplace.
Competent person - In addition to the definition in 29 CFR 1926.32(f), one who is capable of
identifying existing asbestos hazards in the workplace and selecting the appropriate control
strategy for asbestos exposure, who has the authority to take prompt corrective measures to
eliminate them, as specified in 29 CFR 1926.32(f); in addition, for Class | and Il work who is
specially trained in a training course which meets the criteria of EPA's Model Accreditation Plan
(40 CFR 763) for supervisor.

Contractor's Professional Industrial Hygienist (CPIH/CIH) - The asbestos abatement
contractor's industrial hygienist. The industrial hygienist must meet the qualification requirements
of a PIH and may be a certified industrial hygienist (CIH).

Count - Refers to the fiber count or the average number of fibers greater than five microns in
length with a length-to-width (aspect) ratio of at least 3 to 1, per cubic centimeter of air.
Crawlspace — An area which can be found either in or adjacent to the work area. This area has
limited access and egress and may contain asbestos materials and/or asbestos contaminated
soil.

Decontamination area/unit - An enclosed area adjacent to and connected to the regulated area
and consisting of an equipment room, shower room, and clean room, which is used for the
decontamination of workers, materials, and equipment that are contaminated with asbestos.
Demolition - The wrecking or taking out of any load-supporting structural member and any
related razing, removing, or stripping of asbestos products.

VA Total — means a building or substantial part of the building is completely removed, torn or
knocked down, bulldozed, flattened, or razed, including removal of building debris.

Disposal bag - Typically 6 mil thick sift-proof, dustproof, leak-tight container used to package and
transport asbestos waste from regulated areas to the approved landfill. Each bag/container must
be labeled/marked in accordance with EPA, OSHA and DOT requirements.

Disturbance - Activities that disrupt the matrix of ACM or PACM, crumble or pulverize ACM or
PACM, or generate visible debris from ACM or PACM. Disturbance includes cutting away small
amounts of ACM or PACM, no greater than the amount that can be contained in one standard
sized glove bag or waste bag, in order to access a building component. In no event shall the
amount of ACM or PACM so disturbed exceed that which can be contained in one glove bag or
disposal bag and shall not exceed 60 inches in length or width.

Drum - A rigid, impermeable container made of cardboard fiber, plastic, or metal which can be
sealed in order to be sift-proof, dustproof, and leak-tight.

Employee exposure - The exposure to airborne asbestos that would occur if the employee were
not wearing respiratory protection equipment.

Encapsulant - A material that surrounds or embeds asbestos fibers in an adhesive matrix and
prevents the release of fibers.

Encapsulation - Treating ACM with an encapsulant.
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Enclosure - The construction of an air tight, impermeable, permanent barrier around ACM to
control the release of asbestos fibers from the material and also eliminate access to the material.
Equipment room - A contaminated room located within the decontamination area that is supplied
with impermeable bags or containers for the disposal of contaminated protective clothing and
equipment.

Fiber - A particulate form of asbestos, 5 microns or longer, with a length to width (aspect) ratio of
at least 3 to 1.

Fibers per cubic centimeter (f/cc) - Abbreviation for fibers per cubic centimeter, used to
describe the level of asbestos fibers in air.

Filter - Media used in respirators, vacuums, or other machines to remove particulate from air.
Firestopping - Material used to close the open parts of a structure in order to prevent a fire from
spreading.

Friable asbestos containing material - Any material containing more than one (1) percent or
asbestos as determined using the method specified in appendix A, Subpart F, 40 CFR 763,
section 1, Polarized Light Microscopy, that, when dry, can be crumbled, pulverized, or reduced to
powder by hand pressure.

Glovebag - Not more than a 60 x 60 inch impervious plastic bag-like enclosure affixed around an
asbestos-containing material, with glove-like appendages through which materials and tools may
be handled.

High efficiency particulate air (HEPA) filter — An ASHRAE MERV 17 filter capable of trapping
and retaining at least 99.97 percent of all mono-dispersed particles of 0.3 micrometers in
diameter.

HEPA vacuum - Vacuum collection equipment equipped with a HEPA filter system capable of
collecting and retaining asbestos fibers.

Homogeneous area - An area of surfacing, thermal system insulation or miscellaneous ACM that
is uniform in color, texture and date of application.

HVAC - Heating, Ventilation and Air Conditioning

Industrial hygienist (IH) - A professional qualified by education, training, and experience to
anticipate, recognize, evaluate and develop controls for occupational health hazards. Meets
definition requirements of the American Industrial Hygiene Association (AIHA).

Industrial hygienist technician (IH Technician) - A person working under the direction of an IH or
CIH who has special training, experience, certifications and licenses required for the industrial
hygiene work assigned. Some states require that an industrial hygienist technician conducting
asbestos abatement clearance inspection and clearance air sampling be licensed as an asbestos
project monitor.

Intact - The ACM has not crumbled, been pulverized, or otherwise deteriorated so that the asbestos
is no longer likely to be bound with its matrix.

Lockdown - Applying encapsulant, after a final visual inspection, on all abated surfaces at the
conclusion of ACM removal prior to removal of critical barriers.

National Emission Standards for Hazardous Air Pollutants (NESHAP) - EPA's rule to control
emissions of asbestos to the environment (40 CFR Part 61, Subpart M).

Negative initial exposure assessment - A demonstration by the employer which complies with the
criteria in 29 CFR 1926.1101 (f)(2)(iii), that employee exposure during an operation is expected to be
consistently below the PEL.

Negative pressure - Air pressure which is lower than the surrounding area, created by
exhausting air from a sealed regulated area through HEPA equipped filtration units. OSHA
requires maintaining -0.02" water column gauge inside the negative pressure enclosure.
Negative pressure respirator - A respirator in which the air pressure inside the facepiece is
negative during inhalation relative to the air pressure outside the respirator facepiece.

Non-friable ACM - Material that contains more than 1 percent asbestos but cannot be crumbled,
pulverized, or reduced to powder by hand pressure.

Organic vapor cartridge - The type of cartridge used on air purifying respirators to remove
organic vapor hazardous air contaminants.

Outside air - The air outside buildings and structures, including, but not limited to, the air under a
bridge or in an open ferry dock.
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Owner/operator - Any person who owns, leases, operates, controls, or supervises the facility
being demolished or renovated or any person who owns, leases, operates, controls, or
supervises the demolition or renovation operation, or both.

Penetrating encapsulant - Encapsulant that is absorbed into the ACM matrix without leaving a
surface layer.

Personal protective equipment (PPE) — equipment designed to protect user from injury and/or
specific job hazard. Such equipment may include protective clothing, hard hats, safety glasses,
and respirators.

Personal sampling/monitoring - Representative air samples obtained in the breathing zone for
one or more workers within the regulated area using a filter cassette and a calibrated air sampling
pump to determine asbestos exposure.

Permissible exposure limit (PEL) - The level of exposure OSHA allows for an 8 hour time
weighted average. For asbestos fibers, the eight (8) hour time weighted average PEL is 0.1 fibers
per cubic centimeter (0.1 f/cc) of air and the 30-minute Excursion Limit is 1.0 fibers per cubic
centimeter (1 f/cc).

Pipe tunnel — An area, typically located adjacent to mechanical spaces or boiler rooms in which
the pipes servicing the heating system in the building are routed to allow the pipes to access
heating elements. These areas may contain asbestos pipe insulation, asbestos fittings, or
asbestos-contaminated soil.

Polarized light microscopy (PLM) - Light microscopy using dispersion staining techniques and
refractive indices to identify and quantify the type(s) of asbestos present in a bulk sample.
Polyethylene sheeting - Strong plastic barrier material 4 to 6 mils thick, semi-transparent, flame
retardant per NFPA 241.

Positive/negative fit check - A method of verifying the seal of a facepiece respirator by
temporarily occluding the filters and breathing in (inhaling) and then temporarily occluding the
exhalation valve and breathing out (exhaling) while checking for inward or outward leakage of the
respirator respectively.

Presumed ACM (PACM) - Thermal system insulation, surfacing, and flooring material installed in
buildings prior to 1981. If the building owner has actual knowledge, or should have known through
the exercise of due diligence that other materials are ACM, they too must be treated as PACM.
The designation of PACM may be rebutted pursuant to 29 CFR 1926.1101 (b).

Professional IH - An IH who meets the definition requirements of AIHA; meets the definition
requirements of OSHA as a "Competent Person" at 29 CFR 1926.1101 (b); has completed two
specialized EPA approved courses on management and supervision of asbestos abatement
projects; has formal training in respiratory protection and waste disposal; and has a minimum of
four projects of similar complexity with this project of which at least three projects serving as the
supervisory IH. The PIH may be either the VA’s PIH (VPIH) of Contractor’s PIH (CPIH/CIH).
Project designer - A person who has successfully completed the training requirements for an
asbestos abatement project designer as required by 40 CFR 763 Appendix C, Part I; (B)(5).
Assigned Protection factor - A value assigned by OSHA/NIOSH to indicate the expected
protection provided by each respirator class, when the respirator is properly selected and worn
correctly. The number indicates the reduction of exposure level from outside to inside the
respirator facepiece.

Qualitative fit test (QLFT) - A fit test using a challenge material that can be sensed by the
wearer if leakage in the respirator occurs.

Quantitative fit test (QNFT) - A fit test using a challenge material which is quantified outside and
inside the respirator thus allowing the determination of the actual fit factor.

Regulated area - An area established by the employer to demarcate where Class |, Il, llI
asbestos work is conducted, and any adjoining area where debris and waste from such asbestos
work may accumulate; and a work area within which airborne concentrations of asbestos exceed,
or there is a reasonable possibility they may exceed the PEL.

Regulated ACM (RACM) - Friable ACM; Category | non-friable ACM that has become friable;
Category | non-friable ACM that will be or has been subjected to sanding, grinding, cutting, or
abrading or; Category Il non-friable ACM that has a high probability of becoming or has become
crumbled, pulverized, or reduced to powder by the forces expected to act on the material in the
course of the demolition or renovation operation.
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Removal - All operations where ACM, PACM and/or RACM is taken out or stripped from
structures or substrates, including demolition operations.

Renovation - Altering a facility or one or more facility components in any way, including the
stripping or removal of asbestos from a facility component which does not involve demolition
activity.

Repair - Overhauling, rebuilding, reconstructing, or reconditioning of structures or substrates,
including encapsulation or other repair of ACM or PACM attached to structures or substrates.
Shower room - The portion of the PDF where personnel shower before leaving the regulated
area.

Supplied air respirator (SAR) - A respiratory protection system that supplies minimum Grade D
respirable air per ANSI/Compressed Gas Association Commodity Specification for Air, G-7.1-
1989.

Surfacing ACM - A material containing more than 1 percent asbestos that is sprayed, troweled
on or otherwise applied to surfaces for acoustical, fireproofing and other purposes.

Surfactant - A chemical added to water to decrease water's surface tension thus making it more
penetrating into ACM.

Thermal system ACM - A material containing more than 1 percent asbestos applied to pipes,
fittings, boilers, breeching, tanks, ducts, or other structural components to prevent heat loss or
gain.

Transmission electron microscopy (TEM) - A microscopy method that can identify and count
asbestos fibers.

VA Professional Industrial Hygienist (VPIH/CIH) — The Department of Veterans Affairs
Professional Industrial Hygienist must meet the qualifications of a PIH, and may be a Certified
Industrial Hygienist (CIH).

VA Representative - The VA official responsible for on-going project work.

Visible emissions - Any emissions, which are visually detectable without the aid of instruments,
coming from ACM/PACM/RACM/ACS or ACM waste material.

Waste/Equipment decontamination facility (W/EDF) — The area in which equipment is
decontaminated before removal from the regulated area.

Waste generator - Any owner or operator whose act or process produces asbestos-containing
waste material.

Waste shipment record - The shipping document, required to be originated and signed by the
waste generator, used to track and substantiate the disposition of asbestos-containing waste
material.

Wet cleaning - The process of thoroughly eliminating, by wet methods, any asbestos
contamination from surfaces or objects.

1.4.3 REFERENCED STANDARDS ORGANIZATIONS

B.

C.

The following acronyms or abbreviations as referenced in contract/ specification documents are
defined to mean the associated names. Names and addresses may be subject to change.

VA Department of Veterans Affairs

810 Vermont Avenue, NW

Washington, DC 20420

AIHA American Industrial Hygiene Association
2700 Prosperity Avenue, Suite 250

Fairfax, VA 22031

703-849-8888

ANSI American National Standards Institute
1430 Broadway

New York, NY 10018

212-354-3300

028213.13-8



. ASTM American Society for Testing and Materials
1916 Race St.

Philadelphia, PA 19103

215-299-5400

CFR Code of Federal Regulations
Government Printing Office
Washington, DC 20420

CGA Compressed Gas Association
1235 Jefferson Davis Highway
Arlington, VA 22202

703-979-0900

. CS Commercial Standard of the National Institute of Standards and Technology(NIST)

U. S. Department of Commerce
Government Printing Office
Washington, DC 20420

. EPA Environmental Protection Agency
401 M St., SW

Washington, DC 20460

202-382-3949

MIL-STD Military Standards/Standardization Division
Office of the Assistant Secretary of Defense
Washington, DC 20420

NIST National Institute for Standards and Technology
U. S. Department of Commerce

Gaithersburg, MD 20234

301-921-1000

NEC National Electrical Code (by NFPA)
NEMA National Electrical Manufacturer's Association

2101 L Street, NW
Washington, DC 20037

. NFPA National Fire Protection Association

1 Batterymarch Park
P.O. Box 9101

Quincy, MA 02269-9101
800-344-3555

. NIOSH National Institutes for Occupational Safety and Health
4676 Columbia Parkway

Cincinnati, OH 45226

513-533-8236

. OSHA Occupational Safety and Health Administration
U.S. Department of Labor

Government Printing Office

Washington, DC 20402
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P. UL Underwriters Laboratory
333 Pfingsten Rd.
Northbrook, IL 60062
312-272-8800

1.5 APPLICABLE CODES AND REGULATIONS
1.5.1 GENERAL APPLICABILITY OF CODES, REGULATIONS, AND STANDARDS

A. All work under this contract shall be done in strict accordance with all applicable Federal, State,
and local regulations, standards and codes governing asbestos abatement, and any other trade
work done in conjunction with the abatement. All applicable codes, regulations and standards are
adopted into this specification and will have the same force and effect as this specification.

B. The most recent edition of any relevant regulation, standard, document or code shall be in effect.
Where conflict among the requirements or with these specification exists, the most stringent
requirement(s) shall be utilized.

C. Copies of all standards, regulations, codes and other applicable documents, including this
specification and those listed in Section 1.5 shall be available at the worksite in the clean change
area of the worker decontamination system.

1.5.2 ASBESTOS ABATEMENT CONTRACTOR RESPONSIBILITY

The Asbestos Abatement Contractor (Contractor) shall assume full responsibility and liability for
compliance with all applicable Federal, State and Local regulations related to any and all aspects
of the asbestos abatement project. The Contractor is responsible for providing and maintaining
training, accreditations, medical exams, medical records, personal protective equipment (PPE)
including respiratory protection including respirator fit testing, as required by applicable Federal,
State and Local regulations. The Contractor shall hold the VA and VPIH/CIH consultants
harmless for any Contractor’s failure to comply with any applicable work, packaging, transporting,
disposal, safety, health, or environmental requirement on the part of himself, his employees, or
his subcontractors. The Contractor will incur all costs of the CPIH/CIH, including all
sampling/analytical costs to assure compliance with OSHA/EPA/State requirements related to
failure to comply with the regulations applicable to the work.

1.5.3 FEDERAL REQUIREMENTS

Federal requirements which govern some aspect of asbestos abatement include, but are not
limited to, the following regulations.

A. Occupational Safety and Health Administration (OSHA)

1. Title 29 CFR 1926.1101 - Construction Standard for Asbestos

2. Title 29 CFR 1910 Subpart | - Personal Protective Equipment

3. Title 29 CFR 1910.134 - Respiratory Protection

4. Title 29 CFR 1926 - Construction Industry Standards

5. Title 29 CFR 1910.1020 - Access to Employee Exposure and Medical Records

6. Title 29 CFR 1910.1200 - Hazard Communication

7. Title 29 CFR 1910 Subpart K - Medical and First Aid

Environmental Protection Agency (EPA)

1. 40 CFR 61 Subpart A and M (Revised Subpart B) - National Emission Standard for
Hazardous Air Pollutants - Asbestos.

2. 40 CFR 763.80 - Asbestos Hazard Emergency Response Act (AHERA)

C. Department of Transportation (DOT)
Title 49 CFR 100 - 185 — Transportation

1.5.4 STATE REQUIREMENTS

State requirements that apply to the asbestos abatement work, disposal, clearance, etc., include,
but are not limited to, the following:
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A. Ohio Environmental Protection Agency (EPA)

1. Ohio Administrative Code (OAC), Chapter 3745-20
B. Ohio Department of Health

1. Ohio Administrative Code (OAC), Chapter 3701-34

1.5.5 LOCAL REQUIREMENTS

If local requirements are more stringent than federal or state standards, the local standards are to
be followed.

1.5.6 STANDARDS

A. Standards which govern asbestos abatement activities include, but are not limited to, the
following:

1. American National Standards Institute (ANSI) Z9.2-79 - Fundamentals Governing the Design
and Operation of Local Exhaust Systems and ANSI Z88.2 - Practices for Respiratory
Protection.

2. Underwriters Laboratories (UL) 586-90 - UL Standard for Safety of HEPA filter Units, 7th
Edition.

B. Standards which govern encapsulation work include, but are not limited to, the following:

1. American Society for Testing and Materials (ASTM)

C. Standards which govern the fire and safety concerns in abatement work include, but are not
limited to, the following:

1. National Fire Protection Association (NFPA) 241 - Standard for Safeguarding Construction,
Alteration, and Demolition Operations.

2. NFPA 701 - Standard Methods for Fire Tests for Flame Resistant Textiles and Film.

3. NFPA 101 - Life Safety Code

1.5.7 EPA GUIDANCE DOCUMENTS

A. EPA guidance documents which discuss asbestos abatement work activities are listed below.
These documents are made part of this section by reference. EPA publications can be ordered
from (800) 424-9065.

B. Guidance for Controlling ACM in Buildings (Purple Book) EPA 560/5-85-024
C. Asbestos Waste Management Guidance EPA 530-SW-85-007.
D. A Guide to Respiratory Protection for the Asbestos Abatement Industry EPA-560-OPTS-86-001
E. Guide to Managing Asbestos in Place (Green Book) TS 799 20T July 1990
1.5.8 NOTICES

A. State and Local agencies: Send written notification as required by state and local regulations
including the local fire department prior to beginning any work on ACM as follows:

B. Copies of notifications shall be submitted to the VA for the facility's records in the same time
frame notification are given to EPA, State, and Local authorities.

1.5.9 PERMITS/LICENSES

The contractor shall apply for and have all required permits and licenses to perform asbestos
abatement work as required by Federal, State, and Local regulations.

1.5.10 POSTING AND FILING OF REGULATIONS

Maintain two (2) copies of applicable federal, state, and local regulations. Post one copy of each
at the regulated area where workers will have daily access to the regulations and keep another
copy in the Contractor's office.

1.5.11 VA RESPONSIBILITIES

Prior to commencement of work:
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Notify occupants adjacent to regulated areas of project dates and requirements for relocation, if
needed. Arrangements must be made prior to starting work for relocation of desks, files,
equipment, and personal possessions to avoid unauthorized access into the regulated area.
Note: Notification of adjacent personnel is required by OSHA in 29 CFR 1926.1101 (k) to
prevent unnecessary or unauthorized access to the regulated area.

Submit to the Contractor results of background air sampling; including location of samples,
person who collected the samples, equipment utilized, calibration data and method of analysis.
During abatement, submit to the Contractor, results of bulk material analysis and air sampling data
collected during the course of the abatement. This information shall not release the Contractor from
any responsibility for OSHA compliance.

1.5.12 EMERGENCY ACTION PLAN AND ARRANGEMENTS

A.

An Emergency Action Plan shall be developed by prior to commencing abatement activities and
shall be agreed to by the Contractor and the VA. The Plan shall meet the requirements of 29 CFR
1910.38 (a); (b).

Emergency procedures shall be in written form and prominently posted in the clean room and

equipment room of the decontamination unit. Everyone, prior to entering the regulated area, must

read and sign these procedures to acknowledge understanding of the regulated area layout,
location of emergency exits and emergency procedures.

Emergency planning shall include written notification of police, fire, and emergency medical

personnel of planned abatement activities; work schedule; layout of regulated area; and access to

the regulated area, particularly barriers that may affect response capabilities.

Emergency planning shall include consideration of fire, explosion, hazardous atmospheres,

electrical hazards, slips/trips and falls, confined spaces, and heat stress illness. Written

procedures for response to emergency situations shall be developed and employee training in
procedures shall be provided.

Employees shall be trained in regulated area/site evacuation procedures in the event of

workplace emergencies.

1. For non life-threatening situations - employees injured or otherwise incapacitated shall
decontaminate following normal procedures with assistance from fellow workers, if
necessary, before exiting the regulated area to obtain proper medical treatment.

2. For life-threatening injury or illness, worker decontamination shall take least priority after
measures to stabilize the injured worker, remove them from the regulated area, and secure
proper medical treatment.

Telephone numbers of any/all emergency response personnel shall be prominently posted in the
clean room, along with the location of the nearest telephone.
The Contractor shall provide verification of first aid/CPR training for personnel responsible for
providing first aid/CPR. OSHA requires medical assistance within 3-4 minutes of a life-threatening
injury/iliness. Bloodborne Pathogen training shall also be verified for those personnel required to
provide first aid/CPR.
The Emergency Action Plan shall provide for a Contingency Plan in the event that an incident
occurs that may require the modification of the Asbestos Hazard Abatement Plans during
abatement. Such incidents include, but are not limited to, fire; accident; power failure; negative
pressure failure; and supplied air system failure. The Contractor shall detail procedures to be
followed in the event of an incident assuring that asbestos abatement work is stopped and
wetting is continued until correction of the problem.

1.5.14 PRE-CONSTRUCTION MEETING

A.

Prior to commencing the work, the Contractor shall meet with the VPCIH to present and review,
as appropriate, the items following this paragraph. The Contractor's Competent Person(s) who
will be on-site shall participate in the pre-start meeting. The pre-start meeting is to discuss and
determine procedures to be used during the project. At this meeting, the Contractor shall provide:

Proof of Contractor licensing.
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B. Proof the Competent Person is trained and accredited and approved for working in this State.
Verification of the experience of the Competent Person shall also be presented.

C. A list of all workers who will participate in the project, including experience and verification of
training and accreditation.

D. A list of and verification of training for all personnel who have current first-aid/CPR training. A
minimum of one person per shift must have adequate training.

E. Current medical written opinions for all personnel working on-site meeting the requirements of 29

CFR 1926.1101 (m).

F. Current fit-tests for all personnel wearing respirators on-site meeting the requirements of 29 CFR
1926.1101 (h) and Appendix C.

G. A copy of the Contractor's Asbestos Hazard Abatement Plan. In these procedures, the following
information must be detailed, specific for this project. A copy of the Contractor's Asbestos
Hazard Abatement Plan (AHAP) for Class | Glovebag Asbestos Abatement. In these procedures,
the following information must be detailed, specific for this project.

1. Regulated area preparation procedures;

2. Notification requirements procedure of Contractor as required in 29 CFR 1926.1101 (d);

3. If required, decontamination area set-up/layout and decontamination procedures for
employees;

4. Glovebag abatement methods/procedures and equipment to be used; and

5. Personal protective equipment to be used.

H. At this meeting the Contractor shall provide all submittals as required.

I.  Procedures for handling, packaging and disposal of asbestos waste.

J. Emergency Action Plan and Contingency Plan Procedures.

1.6 PROJECT COORDINATION

The following are the minimum administrative and supervisory personnel necessary for
coordination of the work.

1.6.1 PERSONNEL

A. Administrative and supervisory personnel shall consist of a qualified Competent Person(s) as
defined by OSHA in the Construction Standards and the Asbestos Construction Standard;
Contractor Professional Industrial Hygienist and Industrial Hygiene Technicians. These
employees are the Contractor's representatives responsible for compliance with these
specifications and all other applicable requirements.

B. Non-supervisory personnel shall consist of an adequate number of qualified personnel to meet
the schedule requirements of the project. Personnel shall meet required qualifications. Personnel
utilized on-site shall be pre-approved by the VA representative. A request for approval shall be
submitted for any person to be employed during the project giving the person's name; social
security number; qualifications; accreditation card with color picture; Certificate of Worker's
Acknowledgment; and Affidavit of Medical Surveillance and Respiratory Protection and current
Respirator Fit Test.

C. Minimum qualifications for Contractor and assigned personnel are:

1. The Contractor has conducted within the last three (3) years, three (3) projects of similar
complexity and dollar value as this project; has not been cited and penalized for serious
violations of federal (and state as applicable) EPA and OSHA asbestos regulations in the
past three (3) years; has adequate liability/occurrence insurance for asbestos work as
required by the state; is licensed in applicable states; has adequate and qualified personnel
available to complete the work; has comprehensive Asbestos Hazard Abatement Plans
(AHAPSs) for asbestos work; and has adequate materials, equipment and supplies to perform
the work.

2. The Competent Person has four (4) years of abatement experience of which two (2) years
were as the Competent Person on the project; meets the OSHA definition of a Competent
Person; has been the Competent Person on two (2) projects of similar size and complexity as
this project within the past three (3) years; has completed EPA AHERA/OSHA/State/Local
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training requirements/accreditation(s) and refreshers; and has all required OSHA
documentation related to medical and respiratory protection.

3. The Contractor Professional Industrial Hygienist/CIH (CPIH/CIH) shall have five (5) years of
monitoring experience and supervision of asbestos abatement projects; has participated as
senior IH on five (5) abatement projects, three (3) of which are similar in size and complexity
as this project; has developed at least one complete Asbestos Hazard Abatement Plan for
asbestos abatement; has specialized EPA AHERA/OSHA training in asbestos abatement
management, respiratory protection, waste disposal and asbestos inspection; has completed
the Contractor/Supervisor course and/or the Asbestos Abatement Designer course; and has
appropriate medical/respiratory protection records/documentation.

4. The Abatement Personnel shall have completed the EPA AHERA/OSHA abatement worker
course; have training on the Asbestos Hazard Abatement Plans of the Contractor; has one
year of asbestos abatement experience within the past three (3) years of similar size and
complexity; has applicable medical and respiratory protection documentation; has certificate
of training/current refresher and State accreditation/license.

All personnel should be in compliance with OSHA construction safety training as applicable and
submit certification.

1.7 RESPIRATORY PROTECTION
1.7.1 GENERAL - RESPIRATORY PROTECTION PROGRAM

The Contractor shall develop and implement a written Respiratory Protection Program (RPP)
which is in compliance with the January 8, 1998 OSHA requirements found at 29 CFR 1926.1101
and 29 CFR 1910 Subpart I;134. ANSI Standard Z88.2-1992 provides excellent guidance for
developing a respiratory protection program. All respirators used must be NIOSH approved for
asbestos abatement activities. The written RPP shall, at a minimum, contain the basic
requirements found at 29 CFR 1910.134 (c)(1)(i - ix) - Respiratory Protection Program.

1.7.2 RESPIRATORY PROTECTION PROGRAM COORDINATOR

The Respiratory Protection Program Coordinator (RPPC) must be identified and shall have two
(2) years experience coordinating RPP of similar size and complexity. The RPPC must submit a
signed statement attesting to the fact that the program meets the above requirements.

1.7.3 SELECTION AND USE OF RESPIRATORS

The procedure for the selection and use of respirators must be submitted to the VA as part of the
Contractor's qualifications. The procedure must written clearly enough for workers to understand.
A copy of the Respiratory Protection Program must be available in the clean room of the
decontamination unit for reference by employees or authorized visitors.

1.7.4 MINIMUM RESPIRATORY PROTECTION

Minimum respiratory protection shall be a full face powered air purifying respirator when fiber
levels are maintained consistently at or below 0.5 f/cc. A higher level of respiratory protection may
be provided or required, depending on fiber levels. Respirator selection shall meet the
requirements of 29 CFR 1926.1101 (h); Table 1, except as indicated in this paragraph.
Abatement personnel must have a respirator for their exclusive use.

1.7.5 MEDICAL WRITTEN OPINION

No employee shall be allowed to wear a respirator unless a physician or other licensed health
care professional has provided a written determination they are medically qualified to wear the
class of respirator to be used on the project while wearing whole body impermeable garments
and subjected to heat or cold stress.
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1.7.6 RESPIRATOR FIT TEST

All personnel wearing respirators shall have a current quantitative fit test which was conducted in
accordance with 29 CFR 1910.134 (f) and Appendix A. Fit tests shall be done for PAPR's which
have been put into a failure mode.

1.7.7 RESPIRATOR FIT CHECK

The Competent Person shall assure that the positive/negative pressure user seal check is done
each time the respirator is donned by an employee. Head coverings must cover respirator head
straps. Any situation that prevents an effective facepiece to face seal as evidenced by failure of a
user seal check shall preclude that person from wearing a respirator inside the regulated area
until resolution of the problem.

1.7.8 MAINTENANCE AND CARE OF RESPIRATORS

The Respiratory Protection Program Coordinator shall submit evidence and documentation
showing compliance with 29 CFR 1910.134 (h) maintenance and care of respirators.

1.8 WORKER PROTECTION
1.8.1 TRAINING OF ABATEMENT PERSONNEL

Prior to beginning any abatement activity, all personnel shall be trained in accordance with OSHA
29 CFR 1926.1101 (k)(9) and any additional State/Local requirements. Training must include, at a
minimum, the elements listed at 29 CFR 1926.1101 (k)(9)(viii). Training shall have been
conducted by a third party, EPA/State approved trainer meeting the requirements of EPA 40 CFR
763 Appendix C (AHERA MAP). Initial training certificates and current refresher and accreditation
proof must be submitted for each person working at the site.

1.8.2 MEDICAL EXAMINATIONS

Medical examinations meeting the requirements of 29 CFR 1926.1101 (m) shall be provided for
all personnel working in the regulated area, regardless of exposure levels. A current physician's
written opinion as required by 29 CFR 1926.1101 (m)(4) shall be provided for each person and
shall include in the medical opinion the person has been evaluated for working in a heat and cold
stress environment while wearing personal protective equipment (PPE) and is able to perform the
work without risk of material health impairment.

1.8.3 PERSONAL PROTECTIVE EQUIPMENT

Provide whole body clothing, head coverings, foot coverings and any other personal protective
equipment as determined by conducting the hazard assessment required by OSHA at 29 CFR
1910.132 (d). The Competent Person shall ensure the integrity of personal protective equipment
worn for the duration of the project. Duct tape shall be used to secure all suit sleeves to wrists
and to secure foot coverings at the ankle.

1.8.4 REGULATED AREA ENTRY PROCEDURE

The Competent Person shall ensure that each time workers enter the regulated area; they
remove ALL street clothes in the clean room of the decontamination unit and put on new
disposable coveralls, head coverings, a clean respirator, and then proceed through the shower
room to the equipment room where they put on non-disposable required personal protective
equipment.

1.8.5 DECONTAMINATION PROCEDURE

The Competent Person shall require all personnel to adhere to following decontamination
procedures whenever they leave the regulated area.
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A. When exiting the regulated area, remove disposable coveralls, and ALL other clothes, disposable
head coverings, and foot coverings or boots in the equipment room.

B. Still wearing the respirator and completely naked, proceed to the shower. Showering is
MANDATORY. Care must be taken to follow reasonable procedures in removing the respirator to
avoid inhaling asbestos fibers while showering. The following procedure is required as a
minimum:

1. Thoroughly wet body including hair and face. If using a PAPR hold blower above head to
keep filters dry.

2. With respirator still in place, thoroughly decontaminate body, hair, respirator face piece, and
all other parts of the respirator except the blower and battery pack on a PAPR. Pay particular
attention to cleaning the seal between the face and respirator facepiece and under the
respirator straps.

3. Take a deep breath, hold it and/or exhale slowly, completely wetting hair, face, and
respirator. While still holding breath, remove the respirator and hold it away from the face
before starting to breathe.

C. Carefully decontaminate the facepiece of the respirator inside and out. If using a PAPR, shut

down using the following sequence: a) first cap inlets to filters; b) turn blower off to keep debris

collected on the inlet side of the filter from dislodging and contaminating the outside of the unit; c)

thoroughly decontaminate blower and hoses; d) carefully decontaminate battery pack with a wet

rag being cautious of getting water in the battery pack thus preventing destruction. (THIS

PROCEDURE IS NOT A SUBSTITUTE FOR RESPIRATOR CLEANING!)

Shower and wash body completely with soap and water. Rinse thoroughly.

Rinse shower room walls and floor to drain prior to exiting.

Proceed from shower to clean room; dry off and change into street clothes or into new disposable

work clothing.

nmo

1.8.6 REGULATED AREA REQUIREMENTS

The Competent Person shall meet all requirements of 29 CFR 1926.1101 (o) and assure that all
requirements for Class | glovebag regulated areas at 29 CFR 1926.1101 (e) are met. All
personnel in the regulated area shall not be allowed to eat, drink, smoke, chew tobacco or gum,
apply cosmetics, or in any way interfere with the fit of their respirator.

1.9 DECONTAMINATION FACILITIES
1.9.1 DESCRIPTION

Provide each regulated area with separate personnel decontamination facilities (PDF) and
waste/equipment decontamination facilities (W/EDF). Ensure that the PDF are the only means of
ingress and egress to the regulated area and that all equipment, bagged waste, and other
material exit the regulated area only through the W/EDF.

1.9.2 GENERAL REQUIREMENTS

All personnel entering or exiting a regulated area must go through the PDF and shall follow the
requirements at 29 CFR 1926.1101 (j)(1) and these specifications. All waste, equipment and
contaminated materials must exit the regulated area through the W/EDF and be decontaminated
in accordance with these specifications. Walls and ceilings of the PDF and W/EDF must be
constructed of a minimum of 3 layers of 6 mil opaque fire retardant polyethylene sheeting and be
securely attached to existing building components and/or an adequate temporary framework. A
minimum of 3 layers of 6 mil poly shall also be used to cover the floor under the PDF and W/EDF
units. Construct doors so that they overlap and secure to adjacent surfaces. Weight inner doorway
sheets with layers of duct tape so that they close quickly after release. Put arrows on sheets so they
show direction of travel and overlap. If the building adjacent area is occupied, construct a solid
barrier on the occupied side(s) to protect the sheeting and reduce potential for non-authorized
personnel entering the regulated area.
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1.9.3 TEMPORARY FACILITIES TO THE PDF AND W/EDF

The Competent Person shall provide temporary water service connections to the PDF and
W/EDF. Backflow prevention must be provided at the point of connection to the VA system. Water
supply must be of adequate pressure and meet requirements of 29 CFR 1910.141(d)(3). Provide
adequate temporary overhead electric power with ground fault circuit interruption (GFCI)
protection. Provide a sub-panel equipped with GFCI protection for all temporary power in the
clean room. Provide adequate lighting to provide a minimum of 50 foot candles in the PDF and
W/EDF. Provide temporary heat, if needed, to maintain 70°F throughout the PDF and W/EDF.

1.9.4 PERSONNEL DECONTAMINATION FACILITY (PDF)

The Competent Person shall provide a PDF consisting of shower room which is contiguous to a
clean room and equipment room. The PDF must be sized to accommodate the number of
personnel scheduled for the project. The shower room, located in the center of the PDF, shall be
fitted with as many portable showers as necessary to insure all employees can complete the
entire decontamination procedure within 15 minutes. The PDF shall be constructed of opaque
poly for privacy. The PDF shall be constructed to eliminate any parallel routes of egress without
showering.

1. Clean Room: The clean room must be physically and visually separated from the rest of the
building to protect the privacy of personnel changing clothes. The clean room shall be
constructed of at least 3 layers of 6 mil opaque fire retardant poly to provide an air tight room.
Provide a minimum of 2 - 900 mm (3 foot) wide 6 mil poly opaque fire retardant doorways.
One doorway shall be the entry from outside the PDF and the second doorway shall be to the
shower room of the PDF. The floor of the clean room shall be maintained in a clean, dry
condition. Shower overflow shall not be allowed into the clean room. Provide 1 storage locker
per person. A portable fire extinguisher, minimum 10 pounds capacity, Type ABC, shall be
provided in accordance with OSHA and NFPA Standard 10. All persons entering the
regulated area shall remove all street clothing in the clean room and dress in disposable
protective clothing and respiratory protection. Any person entering the clean room does so
either from the outside with street clothing on or is coming from the shower room completely
naked and thoroughly washed. Females required to enter the regulated area shall be ensured
of their privacy throughout the entry/exit process by posting guards at both entry points to the
PDF so no male can enter or exit the PDF during her stay in the PDF.

2. Shower Room: The Competent Person shall assure that the shower room is a completely
water tight compartment to be used for the movement of all personnel from the clean room to
the equipment room and for the showering of all personnel going from the equipment room to
the clean room. Each shower shall be constructed so water runs down the walls of the
shower and into a drip pan. Install a freely draining smooth floor on top of the shower pan.
The shower room shall be separated from the rest of the building and from the clean room
and equipment room using air tight walls made from at least 3 layers of 6 mil opaque fire
retardant poly. The shower shall be equipped with a shower head and controls, hot and cold
water, drainage, soap dish and continuous supply of soap, and shall be maintained in a
sanitary condition throughout its use. The controls shall be arranged so an individual can
shower without assistance. Provide a flexible hose shower head, hose bibs and all other
items shown on Shower Schematic. Waste water will be pumped to a drain after being filtered
through a minimum of a 100 micron sock in the shower drain; a 20 micron filter; and a final 5
micron filter. Filters will be changed a minimum of once per day or more often as needed.
Filter changes must be done in the shower to prevent loss of contaminated water. Hose down
all shower surfaces after each shift and clean any debris from the shower pan. Residue is to
be disposed of as asbestos waste.

3. Equipment Room: The Competent Person shall provide an equipment room which shall be an
air tight compartment for the storage of work equipment/tools, reusable personal protective
equipment, except for a respirator and for use as a gross decontamination area for personnel
exiting the regulated area. The equipment room shall be separated from the regulated area
by a minimum 3 foot wide door made with 2 layers of 6 mil opaque fire retardant poly. The
equipment room shall be separated from the regulated area, the shower room and the rest of
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the building by air tight walls and ceiling constructed of a minimum of 3 layers of 6 mil opaque
fire retardant poly. Damp wipe all surfaces of the equipment room after each shift change.
Provide an additional loose layer of 6 mil fire retardant poly per shift change and remove this
layer after each shift. If needed, provide a temporary electrical sub-panel equipped with GFCI
in the equipment room to accommodate any equipment required in the regulated area.

The PDF shall be as follows: Clean room at the entrance followed by a shower room followed
by an equipment room leading to the regulated area. Each doorway in the PDF shall be a
minimum of 2 layers of 6 mil opaque fire retardant poly.

‘ﬂ SLIGHT HEGATIVE FRESSURE

%DECDH‘I‘M&IH&TIDH AREA%

WORE

EQUIPMENT ROOM SHOWEER CLEAN ROOM
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CURTAIN DOORWATS

1.9.5 WASTE/EQUIPMENT DECONTAMINATION FACILITY (W/EDF)

The Competent Person shall provide a W/EDF consisting of a wash room, holding room, and
clean room for removal of waste, equipment and contaminated material from the regulated area.
Personnel shall not enter or exit the W/EDF except in the event of an emergency. Clean debris
and residue in the W/EDF daily. All surfaces in the W/EDF shall be wiped/hosed down after each
shift and all debris shall be cleaned from the shower pan. The W/EDF shall consist of the
following:

1.

2.

Wash Down Station: Provide an enclosed shower unit in the regulated area just outside the
Wash Room as an equipment bag and container cleaning station.

Wash Room: Provide a wash room for cleaning of bagged or containerized asbestos
containing waste materials passed from the regulated area. Construct the wash room using
50 x 100 mm (2" x 4") wood framing and 3 layers of 6 mil fire retardant poly. Locate the wash
room so that packaged materials, after being wiped clean, can be passed to the Holding
Room. Doorways in the wash room shall be constructed of 2 layers of 6 mil fire retardant
poly.

Holding Room: Provide a holding room as a drop location for bagged materials passed from
the wash room. Construct the holding room using 50 x 100 mm (2" x 4") wood framing and 3
layers of 6 mil fire retardant poly. The holding room shall be located so that bagged material
cannot be passed from the wash room to the clean room unless it goes through the holding
room. Doorways in the holding room shall be constructed of 2 layers of 6 mil fire retardant
poly.

Clean Room: Provide a clean room to isolate the holding room from the exterior of the
regulated area. Construct the clean room using 2 x 4 wood framing and 2 layers of 6 mil fire
retardant poly. The clean room shall be located so as to provide access to the holding room
from the building exterior. Doorways to the clean room shall be constructed of 2 layers of 6
mil fire retardant poly. When a negative pressure differential system is used, a rigid enclosure
separation between the W/EDF clean room and the adjacent areas shall be provided.

The W/EDF shall be as follows: Wash Room leading to a Holding Room followed by a Clean
Room leading to outside the regulated area. See diagram.
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1.9.6 WASTE/EQUIPMENT DECONTAMINATION PROCEDURES

At the washdown station in the regulated area, thoroughly wet wipe/clean contaminated
equipment and/or sealed polyethylene bags and pass into Wash Room after visual inspection.
When passing anything into the Wash Room, close all doorways of the W/EDF, other than the
doorway between the washdown station and the Wash Room. Keep all outside personnel clear of
the W/EDF. Once inside the Wash Room, wet clean the equipment and/or bags. After cleaning
and inspection, pass items into the Holding Room. Close all doorways except the doorway
between the Holding Room and the Clean Room. Workers from the Clean Room/Exterior shall
enter the Holding Room and remove the decontaminated/cleaned equipment/bags for removal
and disposal. These personnel will not be required to wear PPE. At no time shall personnel from
the clean side be allowed to enter the Wash Room.

PART 2 - PRODUCTS, MATERIALS AND EQUIPMENT
2.1 MATERIALS AND EQUIPMENT
2.1.1 GENERAL REQUIREMENTS (ALL ABATEMENT PROJECTS)

Prior to the start of work, the contractor shall provide and maintain a sufficient quantity of
materials and equipment to assure continuous and efficient work throughout the duration of the
project. Work shall not start unless the following items have been delivered to the site and the
CPIH/CIH has submitted verification to the VA's representative.

A. All materials shall be delivered in their original package, container or bundle bearing the name of
the manufacturer and the brand name (where applicable).

B. Store all materials subject to damage off the ground, away from wet or damp surfaces and under
cover sufficient enough to prevent damage or contamination. Flammable and combustible
materials cannot be stored inside buildings. Replacement materials shall be stored outside of the
regulated area until abatement is completed.

C. The Contractor shall not block or hinder use of buildings by patients, staff, and visitors to the VA
in partially occupied buildings by placing materials/equipment in any unauthorized location.

D. The Competent Person shall inspect for damaged, deteriorating or previously used materials.
Such materials shall not be used and shall be removed from the worksite and disposed of
properly.

E. Polyethylene sheeting for walls in the regulated area shall be a minimum of 4-mils. For floors and
all other uses, sheeting of at least 6-mils shall be used in widths selected to minimize the
frequency of joints. Fire retardant poly shall be used throughout.

F. The method of attaching polyethylene sheeting shall be agreed upon in advance by the
Contractor and the VA and selected to minimize damage to equipment and surfaces. Method of
attachment may include any combination of moisture resistant duct tape furring strips, spray glue,
staples, nails, screws, lumber and plywood for enclosures or other effective procedures capable
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of sealing polyethylene to dissimilar finished or unfinished surfaces under both wet and dry
conditions.

G. Polyethylene sheeting utilized for the PDF shall be opaque white or black in color, 6 mil fire
retardant poly.

H. Installation and plumbing hardware, showers, hoses, drain pans, sump pumps and waste water
filtration system shall be provided by the Contractor.

I. An adequate number of HEPA vacuums, scrapers, sprayers, nylon brushes, brooms, disposable
mops, rags, sponges, staple guns, shovels, ladders and scaffolding of suitable height and length
as well as meeting OSHA requirements, fall protection devices, water hose to reach all areas in
the regulated area, airless spray equipment, and any other tools, materials or equipment required
to conduct the abatement project. All electrically operated hand tools, equipment, electric cords
shall be connected to GFCI protection.

J. Special protection for objects in the regulated area shall be detailed (e.g., plywood over carpeting
or hardwood floors to prevent damage from scaffolds, water and falling material).

K. Disposal bags — 2 layers of 6 mil poly for asbestos waste shall be pre-printed with labels,
markings and address as required by OSHA, EPA and DOT regulations.

L. The VA shall be provided an advance copy of the MSDS as required for all hazardous chemicals
under OSHA 29 CFR 1910.1200 - Hazard Communication in the pre-project submittal.
Chlorinated compounds shall not be used with any spray adhesive, mastic remover or other
product. Appropriate encapsulant(s) shall be provided.

M. OSHA DANGER demarcation signs, as many and as required by OSHA 29 CFR 1926.1101(k)(7)
shall be provided and placed by the Competent Person. All other posters and notices required by
Federal and State regulations shall be posted in the Clean Room.

N. Adequate and appropriate PPE for the project and number of personnel/shifts shall be provided.
All personal protective equipment issued must be based on a written hazard assessment
conducted under 29 CFR 1910.132(d).

2.1.2 NEGATIVE PRESSURE FILTRATION SYSTEM

The Contractor shall provide enough HEPA negative air machines to continuously maintain a
pressure differential of -0.02" water column gauge (WCG). The Competent Person shall
determine the number of units needed for the regulated area by dividing the cubic feet in the
regulated area by 15 and then dividing that result by the cubic feet per minute (CFM) for each unit
to determine the number of units needed to continuously maintain a pressure differential of -0.02"
WCG. Provide a standby unit in the event of machine failure and/or emergency in an adjacent
area.

NIOSH has done extensive studies and has determined that negative air machines typically
operate at ~50% efficiency. The contractor shall consider this in their determination of number of
units needed to continuously maintain a pressure differential of -0.02" WCG. The contractor shall
use 8 air changes per hour or double the number of machines, based on their calculations, or
submit proof their machines operate at stated capacities, at a 2" pressure drop across the filters.

2.1.3 DESIGN AND LAYOUT

A. Before start of work submit the design and layout of the regulated area and the negative air
machines. The submittal shall indicate the number of, location of and size of negative air
machines. The point(s) of exhaust, air flow within the regulated area, anticipated negative
pressure differential, and supporting calculations for sizing shall be provided. In addition, submit
the following:

1. Method of supplying power to the units and designation/location of the panels.

2. Description of testing method(s) for correct air volume and pressure differential.

3. If auxiliary power supply is to be provided for the negative air machines, provide a schematic
diagram of the power supply and manufacturer's data on the generator and switch.
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2.1.4 NEGATIVE AIR MACHINES (HEPA UNITS)

A. Negative Air Machine Cabinet: The cabinet shall be constructed of steel or other durable material
capable of withstanding potential damage from rough handling and transportation. The width of
the cabinet shall be less than 30" in order to fit in standard doorways. The cabinet must be factory
sealed to prevent asbestos fibers from being released during use, transport, or maintenance. Any
access to and replacement of filters shall be from the inlet end. The unit must be on casters or
wheels.

B. Negative Air Machine Fan: The rating capacity of the fan must indicate the CFM under actual
operating conditions. Manufacturer's typically use "free-air" (no resistance) conditions when rating
fans. The fan must be a centrifugal type fan.

C. Negative Air Machine Final Filter: The final filter shall be a HEPA filter. The filter media must be
completely sealed on all edges within a structurally rigid frame. The filter shall align with a
continuous flexible gasket material in the negative air machine housing to form an air tight seal.
Each HEPA filter shall be certified by the manufacturer to have an efficiency of not less than
99.97%. Testing shall have been done in accordance with Military Standard MIL-STD-282 and
Army Instruction Manual 136-300-175A. Each filter must bear a UL586 label to indicate ability to
perform under specified conditions. Each filter shall be marked with the name of the
manufacturer, serial number, air flow rating, efficiency and resistance, and the direction of test air
flow.

D. Negative Air Machine Pre-filters: The pre-filters, which protect the final HEPA filter by removing
larger particles, are required to prolong the operating life of the HEPA filter. Two stages of pre-
filtration are required. A first stage pre-filter shall be a low efficiency type for particles 10 micron or
larger. A second stage pre-filter shall have a medium efficiency effective for particles down to 5
micron or larger. Pre-filters shall be installed either on or in the intake opening of the NAM and
the second stage filter must be held in place with a special housing or clamps.

E. Negative Air Machine Instrumentation: Each unit must be equipped with a gauge to measure the
pressure drop across the filters and to indicate when filters have become loaded and need to be
changed. A table indicating the cfm for various pressure readings on the gauge shall be affixed
near the gauge for reference or the reading shall indicate at what point the filters shall be
changed, noting cfm delivery. The unit must have an elapsed time meter to show total hours of
operation.

F. Negative Air Machine Safety and Warning Devices: An electrical/ mechanical lockout must be
provided to prevent the fan from being operated without a HEPA filter. Units must be equipped
with an automatic shutdown device to stop the fan in the event of a rupture in the HEPA filter or
blockage in the discharge of the fan. Warning lights are required to indicate normal operation; too
high a pressure drop across filters; or too low of a pressure drop across filters.

G. Negative Air Machine Electrical: All electrical components shall be approved by the National
Electrical Manufacturer's Association (NEMA) and Underwriters Laboratories (UL). Each unit
must be provided with overload protection and the motor, fan, fan housing, and cabinet must be
grounded.

H. Itis essential that replacement HEPA filters be tested using an “in-line” testing method, to ensure
the seal around the periphery was not damaged during replacement. Damage to the outer HEPA
filter seal could allow contaminated air to bypass the HEPA filter and be discharged to an
inappropriate location. Contractor will provide written documentation of test results for negative
air machine units with HEPA filters changed by the contractor or documentation when changed
and tested by the contractor filters.

2.1.5 PRESSURE DIFFERENTIAL

The fully operational negative air system within the regulated area shall continuously maintain a
pressure differential of -0.02" water column gauge. Before any disturbance of any asbestos
material, this shall be demonstrated to the VA by use of a pressure differential meter/manometer
as required by OSHA 29 CFR 1926.1101(e)(5)(i). The Competent Person shall be responsible for
providing, maintaining, and documenting the negative pressure and air changes as required by
OSHA and this specification.
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2.2 CONTAINMENT BARRIERS AND COVERINGS IN THE REGULATED AREA
2.2.1 GENERAL

Using critical barriers, seal off the perimeter to the regulated area to completely isolate the
regulated area from adjacent spaces. All horizontal surfaces in the regulated area must be
covered with 2 layers of 6 mil fire retardant poly to prevent contamination and to facilitate clean-
up. Should adjacent areas become contaminated, immediately stop work and clean up the
contamination at no additional cost to the Government. Provide firestopping and identify all fire
barrier penetrations due to abatement work as specified in Section 2.2.8; FIRESTOPPING.

2.2.2 PREPARATION PRIOR TO SEALING THE REGULATED AREA

A. Place all tools, scaffolding, materials and equipment needed for working in the regulated area
prior to erecting any plastic sheeting. Remove all uncontaminated removable furniture, equipment
and/or supplies from the regulated area before commencing work, or completely cover with 2
layers of 6-mil fire retardant poly sheeting and secure with duct tape. Lock out and tag out any
HVAC systems in the regulated area.

2.2.3 CONTROLLING ACCESS TO THE REGULATED AREA

A. Access to the regulated area is allowed only through the personnel decontamination facility
(PDF), if required. All other means of access shall be eliminated and OSHA Danger demarcation
signs posted as required by OSHA. If the regulated area is adjacent to or within view of an
occupied area, provide a visual barrier of 6 mil opaque fire retardant poly sheeting to prevent
building occupant observation. If the adjacent area is accessible to the public, the barrier must be
solid.

2.2.4 CRITICAL BARRIERS

A. Completely separate any openings into the regulated area from adjacent areas using fire
retardant poly at least 6 mils thick and duct tape. Individually seal with 2 layers of 6 mil poly and
duct tape all HVAC openings into the regulated area. Individually seal all lighting fixtures, clocks,
doors, windows, convectors, speakers, or any other objects in the regulated area. Heat must be
shut off any objects covered with poly.

2.2.5 SECONDARY BARRIERS

A. A loose layer of 6 mil fire retardant poly shall be used as a drop cloth to protect the
floor/horizontal surfaces from debris generated during the glovebag abatement. This layer shall
be replaced as needed during the work.

2.2.6 EXTENSION OF THE REGULATED AREA

A. If the enclosure of the regulated area is breached in any way that could allow contamination to
occur, the affected area shall be included in the regulated area and constructed as per this
section. If the affected area cannot be added to the regulated area, decontamination measures
must be started immediately and continue until air monitoring indicates background levels are
met.

2.2.7 FIRESTOPPING

A. Through penetrations caused by cables, cable trays, pipes, sleeves must be firestopped with a
fire-rated firestop system providing an air tight seal.

B. Firestop materials that are not equal to the wall or ceiling penetrated shall be brought to the
attention of the VA Representative. The Contractor shall list all areas of penetration, the type of
sealant used, and whether or not the location is fire rated. Any discovery of penetrations during
abatement shall be brought to the attention of the VA Representative immediately. All walls, floors
and ceilings are considered fire rated unless otherwise determined by the VA Representative or
Fire Marshall.
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C. Any visible openings whether or not caused by a penetration shall be reported by the Contractor
to the VA Representative for a sealant system determination. Firestops shall meet ASTM E814
and UL 1479 requirements for the opening size, penetrant, and fire rating needed.

2.3 MONITORING, INSPECTION AND TESTING
2.3.1 GENERAL

A. Perform throughout abatement work monitoring, inspection and testing inside and around the
regulated area in accordance with the OSHA requirements and these specifications. OSHA
requires that the Employee exposure to asbestos must not exceed 0.1 fibers per cubic centimeter
(flcc) of air, averaged over an 8-hour work shift. The Contractor's Competent Person shall be
responsible for personnel air sample collection and management. The CPIH/CIH is responsible
for and shall inspect and oversee the performance of the Contractor IH Technician (if an IH
Technician is utilized; the CPIH/CIH may also perform IH Technician duties). The IH Technician
shall continuously inspect and monitor conditions inside the regulated area to ensure compliance
with these specifications. In addition, the CPIH/CIH shall personally manage air sample
collection, analysis, and evaluation for regulated area, and adjacent area samples to satisfy any
OSHA requirements. Additional inspection and testing requirements are also indicated in other
parts of this specification.

B. The General Contractor shall be responsible for obtaining the services of a qualified independent
industrial hygiene consultant to act in the interest of the VA (see paragraph 1.1.2 C of this
specification). The independent consultant, hired by the General Contractor, shall provide and be
responsible for the duties of the VA Professional Industrial Hygienist/Certified Industrial Hygienist
(VPIH/CIH) as required under this specification section. The VPIH/CIH will perform the
necessary monitoring, inspection, testing, and other support services to ensure that VA patients,
employees, and visitors will not be adversely affected by the abatement work, and that the
abatement work proceeds in accordance with these specifications, that the abated areas or
abated buildings have been successfully decontaminated. The work of the VPIH/CIH consultant
in no way relieves the Contractor from their responsibility to perform the work in accordance with
contract/specification requirements, to perform continuous inspection, monitoring and testing for
the safety of their employees, and to perform other such services as specified. The cost of the
VPIH/CIH and their services will be borne by the VA except for any repeat of final inspection and
testing that may be required due to unsatisfactory initial results. Any repeated final inspections
and/or testing, if required, will be paid for by the Contractor.

C. If fibers counted by the VPIH/CIH during abatement work, either inside or outside the regulated
area, utilizing the NIOSH 7400 air monitoring method, exceed the specified respective limits, the
Contractor shall stop work. The Contractor may request confirmation of the results by analysis of
the samples by TEM. Request must be in writing and submitted to the VA's representative. Cost
for the confirmation of results will be borne by the Contractor for both the collection and analysis
of samples and for the time delay that may/does result for this confirmation. Confirmation
sampling and analysis will be the responsibility of the CPIH/CIH with review and approval of the
VPIH/CIH. An agreement between the CPIH/CIH and the VPIH/CIH shall be reached on the exact
details of the confirmation effort, in writing, including such things as the number of samples,
location, collection, quality control on-site, analytical laboratory, interpretation of results and any
follow-up actions. This written agreement shall be co-signed by the IH's and delivered to the VA's
representative.

2.3.2 SCOPE OF SERVICES OF THE VPIH/CIH CONSULTANT

A. The purpose of the work of the VPIH/CIH is to: Assure quality; resolve problems; and prevent the
spread of contamination beyond the regulated area. In addition, their work includes performing
the final inspection and testing to determine whether the regulated area or building has been
adequately decontaminated. All air monitoring is to be done utilizing PCM/TEM. The VPIH/CIH
may perform the following tasks:

1. Task 1: Establish background levels before abatement begins by collecting background
samples. Retain samples for possible TEM analysis.
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2. Task 2: Perform continuous air monitoring, inspection, and testing outside the regulated area

during actual abatement work to detect any faults in the regulated area isolation and any
adverse impact on the surroundings from regulated area activities.//

3. Task 3: Perform unannounced visits to spot check overall compliance of work with
contract/specifications. These visits may include any inspection, monitoring, and testing
inside and outside the regulated area and all aspects of the operation except personnel
monitoring.

4. Task 4: Provide support to the VA representative such as evaluation of submittals from the
Contractor, resolution of unforeseen developments, etc.

5. Task 5: Perform, in the presence of the VA representative, final inspection and testing of a
decontaminated regulated area or building at the conclusion of the abatement and clean-up
work to certify compliance with all regulations and the VA requirements/specifications.

6. Task 6: Issue certificate of decontamination for each regulated area or building and project
report.

All data, inspection results and testing results generated by the VPIH/CIH will be available to the

Contractor for information and consideration. The Contractor shall cooperate with and support the

VPIH/CIH for efficient and smooth performance of their work.

The monitoring and inspection results of the VPIH/CIH will be used by the VA to issue any Stop

Removal orders to the Contractor during abatement work and to accept or reject a regulated area

or building as decontaminated.

MONITORING, INSPECTION AND TESTING BY CPIH/CIH AND COMPETENT PERSON

The Contractor's CPIH/CIH is responsible for managing all area air monitoring, inspections, and
testing required by these specifications, as well as any and all regulatory requirements adopted
by these specifications. The CPIH/CIH is responsible for the continuous monitoring of all
subsystems and procedures which could affect the health and safety of the Contractor’s
personnel. Safety and health conditions and the provision of those conditions inside the regulated
area for all persons entering the regulated area is the exclusive responsibility of the
Contractor/Competent Person. The person performing the area air monitoring shall be trained
and shall have specialized field experience in sampling and analysis. The CPIH/CIH or his/her IH
Technician shall also be an accredited EPA AHERA Contractor/Supervisor, Building
Inspector/Management Planner, and Abatement Designer. The IH Technician shall have
participated in five abatement projects collecting personal and area samples as well as
responsibility for documentation on substantially similar projects in size and scope. The analytic
laboratory used by the Contractor to analyze the samples shall be AIHA accredited for asbestos
PAT and approved by the VA prior to start of the project. A daily log shall be maintained by the
Competent Person, documenting all OSHA requirements for air personal monitoring for asbestos
in 29 CFR 1926.1101(f), (g) and Appendix A. This log shall be made available to the VA
representative and the VPIH/CIH upon request. The log will contain, at a minimum, information on
personnel or area samples, other persons represented by the sample, the date of sample
collection, start and stop times for sampling, sample volume, flow rate, and fibers/cc. The
Competent Person shall collect and analyze samples for each representative job being done in
the regulated area, i.e., removal, wetting, clean-up, and load-out. No fewer than two personal
samples per shift shall be collected and one area sample per 1,000 square feet of regulated area
where abatement is taking place and one sample per shift in the clean room area shall be
collected. In addition to the continuous monitoring required, the CPIH/CIH will perform inspection
and testing at the final stages of abatement for each regulated area as specified in the CPIH/CIH
responsibilities. Additionally, the CPIH/CIH will monitor and record pressure readings within the
containment daily with a minimum of two readings at the beginning and at the end of a shift, and
submit the data in the daily report.

2.4 ASBESTOS HAZARD ABATEMENT PLAN

The Contractor shall have established Asbestos Hazard Abatement Plan (AHAP) in printed form
and loose leaf folder consisting of simplified text, diagrams, sketches, and pictures that establish
and explain clearly the ways and procedures to be followed during all phases of the work by the
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Contractor's personnel. The AHAP must be modified as needed to address specific requirements
of the project. The AHAP shall be submitted for review and approval prior to the start of any
abatement work. The minimum topics and areas to be covered by the AHAP(s) are:

Minimum Personnel Qualifications

Contingency Plans and Arrangements

Security and Safety Procedures

Respiratory Protection/Personal Protective Equipment Program and Training

Medical Surveillance Program and Recordkeeping

Regulated Area Requirements for Glovebag Abatement

Decontamination Facilities and Entry/Exit Procedures (PDF and W/EDF)

Monitoring, Inspections, and Testing

Removal Procedures for Piping ACM Using the Glovebag Method

Disposal of ACM waste

Regulated Area Decontamination/Clean-up

Regulated Area Visual and Air Clearance

. Project Completion/Closeout

TrRCTIOMMUOmP

2.5 SUBMITTALS
2.5.1 PRE-START MEETING SUBMITTALS

Submit to the VA a minimum of 14 days prior to the pre-start meeting the following for review and

approval. Meeting this requirement is a prerequisite for the pre-start meeting for this project:

A. Submit a detailed work schedule for the entire project reflecting contract documents and the
phasing/schedule requirements from the CPM chart.

B. Submit a staff organization chart showing all personnel who will be working on the project and
their capacity/function. Provide their qualifications, training, accreditations, and licenses, as
appropriate. Provide a copy of the "Certificate of Worker's Acknowledgment" and the "Affidavit of
Medical Surveillance and Respiratory Protection" for each person.

C. Submit Asbestos Hazard Abatement Plan developed specifically for this project, incorporating the
requirements of the specifications, prepared, signed and dated by the CPIH/CIH.

D. Submit the specifics of the materials and equipment to be used for this project with manufacturer
names, model numbers, performance characteristics, pictures/diagrams, and number available for
the following:

1. Supplied air system, negative air machines, HEPA vacuums, air monitoring pumps,
calibration devices, pressure differential monitoring device and emergency power generating
system.

2. Waste water filtration system, shower system, containment barriers.

3. Encapsulants, surfactants, hand held sprayers, airless sprayers, glovebags, and fire
extinguishers.

4. Respirators, protective clothing, personal protective equipment.

5. Fire safety equipment to be used in the regulated area.

E. Submit the name, location, and phone number of the approved landfill; proof/verification the
landfill is approved for ACM disposal; the landfill's requirements for ACM waste; the type of
vehicle to be used for transportation; and name, address, and phone number of subcontractor, if
used. Proof of asbestos training for transportation personnel shall be provided.

F. Submit required notifications and arrangements made with regulatory agencies having regulatory
jurisdiction and the specific contingency/emergency arrangements made with local health, fire,
ambulance, hospital authorities and any other notifications/arrangements.

G. Submit the name, location and verification of the laboratory and/or personnel to be used for
analysis of air and/or bulk samples. Personal air monitoring must be done in accordance with
OSHA 29 CFR 1926.1101(f) and Appendix A. And area or clearance air monitoring in
accordance with EPA AHERA protocols.

H. Submit qualifications verification: Submit the following evidence of qualifications. Make sure that
all references are current and verifiable by providing current phone numbers and documentation.
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1. Asbestos Abatement Company: Project experience within the past 3 years; listing projects
first most similar to this project: Project Name; Type of Abatement; Duration; Cost; Reference
Name/Phone Number; Final Clearance; and Completion Date

2. List of project(s) halted by owner, A/E, IH, regulatory agency in the last 3 years: Project
Name; Reason; Date; Reference Name/Number; and Resolution.

3. List asbestos regulatory citations (e.g., OSHA), notices of violations (e.g., Federal and state
EPA), penalties, and legal actions taken against the company including and of the company’s
officers (including damages paid) in the last 3 years. Provide copies and all information
needed for verification.

I.  Submit information on personnel: Provide a resume; address each item completely; copies of
certificates, accreditations, and licenses. Submit an affidavit signed by the CPIH/CIH stating that
all personnel submitted below have medical records in accordance with OSHA 29 CFR
1926.1101(m) and 29 CFR 1910.20 and that the company has implemented a medical
surveillance program and written respiratory protection program, and maintains recordkeeping in
accordance with the above regulations. Submit the phone number and doctor/clinic/hospital used
for medical evaluations.

1. CPIH/CIH and IH Technician: Name; years of abatement experience; list of projects similar to
this one; certificates, licenses, accreditations for proof of AHERA/OSHA specialized asbestos
training; professional affiliations; samples of AHAP(s) developed; medical opinion; and
current respirator fit test.

2. Competent Person(s)/Supervisor(s): Number; names; social security numbers; years of
abatement experience as Competent Person/Supervisor; list of similar projects in
size/complexity as Competent Person/Supervisor; as a worker; certificates, licenses,
accreditations; proof of AHERA/OSHA specialized asbestos training; maximum number of
personnel supervised on a project; medical opinion (asbestos surveillance and respirator
use); and current respirator fit test.

3. Workers: Numbers; names; social security numbers; years of abatement experience;
certificates, licenses, accreditations; training courses in asbestos abatement and respiratory
protection; medical opinion (asbestos surveillance and respirator use); and current respirator
fit test.

J. Submit copies of State license for asbestos abatement; copy of insurance policy, including
exclusions with a letter from agent stating in plain language the coverage provided and the fact
that asbestos abatement activities are covered by the policy; copy of AHAP(s) incorporating the
requirements of this specification; information on who provides your training, how often; who
provides medical surveillance, how often; who performs and how is personal air monitoring of
abatement workers conducted; a list of references of independent laboratories/IH's familiar with
your air monitoring and Asbestos Hazard Abatement Plans; copies of monitoring results of the
five referenced projects listed and analytical method(s) used.

K. Rented equipment must be decontaminated prior to returning to the rental agency.

L. Submit, before the start of work, the manufacturer's technical data for all types of encapsulants,
all MSDS, and application instructions.

2.5.2 SUBMITTALS DURING ABATEMENT

A. The Competent Person shall maintain and submit a daily log at the regulated area documenting
the dates and times of the following: purpose, attendees and summary of meetings; all personnel
entering/exiting the regulated area; document and discuss the resolution of unusual events such
as barrier breeching, equipment failures, emergencies, and any cause for stopping work;
representative air monitoring and results/TWAs/ELs. Submit this information daily to the
VPIH/CIH.

B. The CPIH/CIH shall document and maintain the inspection and approval of the regulated area
preparation prior to start of work and daily during work.

1. Removal of any poly barriers.

2. Visual inspection/testing by the CPIH/CIH or IH Technician prior to application of lockdown
encapsulant.

3. Packaging and removal of ACM waste from regulated area.
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4. Disposal of ACM waste materials; copies of Waste Shipment Records/landfill receipts to the
VA's representative on a weekly basis.

2.5.3 SUBMITTALS AT COMPLETION OF ABATEMENT

The Competent Person or CPIH/CIH shall submit a project report consisting of the daily log book
requirements and documentation of events during the abatement project including Waste
Shipment Records signed by the landfill's agent. It will also include information on the
containment and transportation of waste from the containment with applicable Chain of Custody
forms. The report shall include a certificate of completion, signed and dated by the CPIH/CIH, in
accordance with Attachment #1. All clearance and perimeter area samples must be submitted.
The VA Representative will retain the abatement report after completion of the project and
provide copies of the abatement report to VAMC Office of Engineer and the Safety Office.

2.6 ENCAPSULANTS
2.6.1 TYPES OF ENCAPSULANTS

A. The following four types of encapsulants must comply with comply with performance
requirements as stated in paragraph 2.6.2:
1. Removal encapsulant - used as a wetting agent to remove ACM.
2. Bridging encapsulant - provides a tough, durable coating on ACM.
3. Penetrating encapsulant - penetrates/encapsulates ACM at least 13 mm (1/2").
4. Lockdown encapsulant - seals microscopic fibers on surfaces after ACM removal.

2.6.2 PERFORMANCE REQUIREMENTS

Encapsulants shall meet the latest requirements of EPA; shall not contain toxic or hazardous
substances; or solvents; and shall comply with the following performance requirements:
A. General Requirements for all Encapsulants:
1. ASTM EB84: Flame spread of 25; smoke emission of 50.
2. University of Pittsburgh Protocol: Combustion Toxicity; zero mortality.
3. ASTM C732: Accelerated Aging Test; Life Expectancy - 20 years.
4. ASTM E96: Permeability - minimum of 0.4 perms.
B. Bridging/Penetrating Encapsulants:
1. ASTM E736: Cohesion/Adhesion Test - 24 kPa (50 Ibs/ft2).
2. ASTM E119: Fire Resistance - 3 hours (Classified by UL for use on fibrous/cementitious
fireproofing).
3. ASTM D2794: Gardner Impact Test; Impact Resistance - minimum 11.5 kg-mm (43 in/Ib).
4. ASTM D522: Mandrel Bend Test; Flexibility - no rupture or cracking.
C. Lockdown Encapsulants:
1. ASTM E119: Fire resistance - 3 hours (tested with fireproofing over encapsulant applied
directly to steel member).
2. ASTM E736: Bond Strength - 48 kPa (100 Ibs/ft?) (test compatibility with cementitious and
fibrous fireproofing).
3. In certain situations, encapsulants may have to be applied to hot pipes/equipment. The
encapsulant must be able to withstand high temperatures without cracking or off-gassing any
noxious vapors during application.

2.7 CERTIFICATES OF COMPLIANCE

The Contractor shall submit to the VA representative certification from the manufacturer indicating
compliance with performance requirements for encapsulants when applied according to
manufacturer recommendations.

2.8 RECYCLABLE PROTECTIVE CLOTHING
If recyclable clothing is provided, all requirements of EPA, DOT and OSHA shall be met.
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PART 3 - EXECUTION
3.1 REGULATED AREA PREPARATIONS
3.1.1 SITE SECURITY

A

Regulated area access is to be restricted only to authorized, trained/accredited and
protected personnel. These may include the Contractor's employees, employees of
Subcontractors, VA employees and representatives, State and local inspectors, and any
other designated individuals. A list of authorized personnel shall be established prior to
commencing the project and be posted in the clean room of the decontamination unit.
Entry into the regulated area by unauthorized individuals shall be reported immediately to
the Competent Person by anyone observing the entry. The Competent Person shall
immediately require any unauthorized person to leave the regulated area and then notify
the VA Contracting Officer or VA Representative using the most expeditious means.

A log book shall be maintained in the clean room of the decontamination unit. Anyone
who enters the regulated area must record their name, affiliation, time in, and time out for
each entry.

Access to the regulated area shall be through a single decontamination unit. All other
access (doors, windows, hallways, etc.) shall be sealed or locked to prevent entry to or
exit from the regulated area. The only exceptions for this requirement are the
waste/equipment load-out area which shall be sealed except during the removal of
containerized asbestos waste from the regulated area, and emergency exits. Emergency
exits shall not be locked from the inside; however, they shall be sealed with poly sheeting
and taped until needed. In any situation where exposure to high temperatures which may
result in a flame hazard, fire retardant poly sheeting must be used.

The Contractor's Competent Person shall control site security during abatement
operations in order to isolate work in progress and protect adjacent personnel. A 24 hour
security system shall be provided at the entrance to the regulated area to assure that all
entrants are logged in/out and that only authorized personnel are allowed entrance.

The Contractor will have the VA's assistance in notifying adjacent personnel of the
presence, location and quantity of ACM in the regulated area and enforcement of
restricted access by the VA's employees.

The regulated area shall be locked during non-working hours and secured by VA
Representative or Competent Person. The VA Police should be informed of asbestos
abatement regulated areas to provide security checks during facility rounds and
emergency response.

3.1.2 OSHA DANGER SIGNS

Post OSHA DANGER signs meeting the specifications of OSHA 29 CFR 1926.1101 at any
location and approaches to the regulated area where airborne concentrations of asbestos may
exceed ambient background levels. Signs shall be posted at a distance sufficiently far enough
away from the regulated area to permit any personnel to read the sign and take the necessary
measures to avoid exposure. Additional signs will be posted following construction of the
regulated area enclosure.

3.1.3.1 SHUT DOWN - LOCK OUT ELECTRICAL

Shut down and lock out/tag out electric power to the regulated area. Provide temporary power
and lighting. Insure safe installation including GFCI of temporary power sources and equipment
by compliance with all applicable electrical code requirements and OSHA requirements for
temporary electrical systems. Electricity shall be provided by the VA.

3.1.3.2 SHUT DOWN - LOCK OUT HVAC

Shut down and lock out/tag out heating, cooling, and air conditioning system (HVAC) components
that are in, supply or pass through the regulated area. Investigate the regulated area and
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agree on pre-abatement condition with the VA's representative. Seal all intake and exhaust vents
in the regulated area with duct tape and 2 layers of 6-mil poly. Also, seal any seams in system
components that pass through the regulated area. Remove all contaminated HVAC system filters
and place in labeled 6-mil poly disposal bags for disposal as asbestos waste.

3.1.4 CONTAINMENT BARRIERS AND COVERINGS FOR THE REGULATED AREA
3.1.4.1 GENERAL

Seal off any openings at the perimeter of the regulated area with critical barriers to completely
isolate the regulated area and to contain all airborne asbestos contamination created by the
abatement activities. Should the adjacent area past the regulated area become contaminated due
to improper work activities, the Contractor shall suspend work inside the regulated area, continue
wetting, and clean the adjacent areas in accordance with procedures described in these
specifications. Any and all costs associated with the adjacent area cleanup shall not be borne by
the VA.

3.1.4.2 PREPARATION PRIOR TO SEALING OFF

Place all materials, equipment and supplies necessary to isolate the regulated area inside the
regulated area. Remove all movable material/equipment as described above and secure all
unmovable material/equipment as described above. Properly secured material/ equipment shall
be considered to be outside the regulated area.

3.1.4.3 CONTROLLING ACCESS TO THE REGULATED AREA

Access to the regulated area is allowed only through the personnel decontamination facility
(PDF). All other means of access shall be eliminated and OSHA DANGER demarcation signs
posted as required by OSHA. If the regulated area is adjacent to, or within view of an occupied
area, provide a visual barrier of 6 mil opaque fire retardant poly to prevent building occupant
observation. If the adjacent area is accessible to the public, the barrier must be solid and capable
of withstanding the negative pressure.

3.1.4.4 CRITICAL BARRIERS

The regulated area must be completely separated from the adjacent area(s) and the outside by at
least 2 layers of 6 mil fire retardant poly and duct tape/spray adhesive. Individually seal all supply
and exhaust ventilation openings, lighting fixtures, clocks, doorways, windows, convectors,
speakers, and other openings into the regulated area with 2 layers of 6 mil fire retardant poly, and
taped securely in place with duct tape/spray adhesive. Critical barriers must remain in place until
all work and clearances have been completed. Light fixtures shall not be operational during
abatement. Auxiliary lighting shall be provided. If needed, provide plywood squares 6" x 6" x 3/8"
(150mm x 150mm x 18mm) held in place with one 6d smooth masonry/galvanized nail driven
through the center of the plywood square and duct tape on the poly so as to clamp the poly to the
wall/surface. Locate plywood squares at each end, corner, and 4' (1200mm) maximum on
centers.

3.1.4.5 EXTENSION OF THE REGULATED AREA

If the regulated area barrier is breached in any manner that could allow the passage of asbestos
fibers or debris, the Competent Person shall immediately stop work, continue wetting, and
proceed to extend the regulated area to enclose the affected area as per procedures described in
this specification. If the affected area cannot be enclosed, decontamination measures and
cleanup shall start immediately. All personnel shall be isolated from the affected area until
decontamination/cleanup is completed as verified by visual inspection and air monitoring. Air
monitoring at completion must indicate background levels.
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3.1.4.6 FLOOR BARRIERS:

All floors within 10’ of glovebag work shall be covered with 2 layers of 6 mil fire retardant poly.

3.1.5 SANITARY FACILITIES

The Contractor shall provide sanitary facilities for abatement personnel and maintain them in a
clean and sanitary condition throughout the abatement project.

3.1.6 PRE-CLEANING
3.1.6.1 PRE-CLEANING MOVABLE OBJECTS

The VA will provide water for abatement purposes. The Contractor shall connect to the existing
VA system. The service to the shower(s) shall be supplied with backflow prevention.

Pre-cleaning of ACM contaminated items shall be performed after the enclosure has been
erected and negative pressure has been established in the work area. PPE must be donned by
all workers performing pre-cleaning activities. After items have been pre-cleaned and
decontaminated, they may be removed from the work area for storage until the completion of
abatement in the work area.

Pre-clean all movable objects within the regulated area using a HEPA filtered vacuum and/or wet
cleaning methods as appropriate. After cleaning, these objects shall be removed from the
regulated area and carefully stored in an uncontaminated location.

3.1.6.2 PRE-CLEANING FIXED OBJECTS

Pre-cleaning of ACM contaminated items shall be performed after the enclosure has been
erected and negative pressure has been established in the work area.

Pre-clean all fixed objects in the regulated area using HEPA filtered vacuums and/or wet cleaning
techniques as appropriate. Careful attention must be paid to machinery behind grills or gratings
where access may be difficult but contamination may be significant. Also, pay particular attention
to wall, floor and ceiling penetration behind fixed items. After pre-cleaning, enclose fixed objects
with 2 layers of 6-mil poly and seal securely in place with duct tape. Objects (e.g., permanent
fixtures, shelves, electronic equipment, laboratory tables, sprinklers, alarm systems, closed circuit
TV equipment and computer cables) which must remain in the regulated area and that require
special ventilation or enclosure requirements should be designated here along with specified
means of protection. Contact the manufacturer for special protection requirements.

3.1.6.3 PRE-CLEANING SURFACES IN THE REGULATED AREA

Pre-cleaning of ACM contaminated items shall be performed after the enclosure has been
erected and negative pressure has been established in the work area.

Pre-clean all surfaces in the regulated area using HEPA filtered vacuums and/or wet cleaning
methods as appropriate. Do not use any methods that would raise dust such as dry sweeping or
vacuuming with equipment not equipped with HEPA filters. Do not disturb asbestos-containing
materials during this pre-cleaning phase.

3.1.7 PRE-ABATEMENT ACTIVITIES
3.1.7.1 PRE-ABATEMENT MEETING

The VA representative, upon receipt, review, and substantial approval of all pre-abatement
submittals and verification by the CPIH/CIH that all materials and equipment required for the
project are on the site, will arrange for a pre-abatement meeting between the Contractor, the
CPIH/CIH, Competent Person(s), the VA representative(s), and the VPIH/CIH. The purpose of
the meeting is to discuss any aspect of the submittals needing clarification or amplification and to
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discuss any aspect of the project execution and the sequence of the operation. The Contractor
shall be prepared to provide any supplemental information/documentation to the VA's
representative regarding any submittals, documentation, materials or equipment. Upon
satisfactory resolution of any outstanding issues, the VA's representative will issue a written order
to proceed to the Contractor. No abatement work of any kind described in the following
provisions shall be initiated prior to the VA written order to proceed.

3.1.7.2 PRE-ABATEMENT INSPECTIONS AND PREPARATIONS

Before any work begins on the construction of the regulated area, the Contractor will:

A. Conduct a space-by-space inspection with an authorized VA representative and
prepare a written inventory of all existing damage in those spaces where asbestos
abatement will occur. Still or video photography may be used to supplement the written
damage inventory. Document will be signed and certified as accurate by both parties.

B. The VA Representative, the Contractor, and the VPIH/CIH must be aware of VA A/E
Quality Alert 07/09 indicating the failure to identify asbestos in the areas listed as well
as common issues when preparing specifications and contract documents. This is
especially critical when demolition is planned, because AHERA surveys are non-
destructive, and ACM may remain undetected. A NESHAPS (destructive) ACM
inspection should be conducted on all building structures that will be demolished.
Ensure the following areas are inspected on the project: Lay-in ceilings concealing
ACM; ACM behind walls/windows from previous renovations; inside utility chases/walls;
transite piping/ductwork/sheets; behind radiators; lab fume hoods; transite lab
countertops; roofing materials; below window sills; water/sewer lines; electrical conduit
coverings; crawl spaces( previous abatement contamination); flooring/mastic covered
by carpeting/new flooring; exterior insulated wall panels; on underground fuel tanks;
and steam line trench coverings.

C. Ensure that all furniture, machinery, equipment, curtains, drapes, blinds, and other
movable objects required to be removed from the regulated area have been cleaned
and removed or properly protected from contamination.

D. If present and required, remove and dispose of carpeting from floors in the regulated
area.
E. Inspect existing firestopping in the regulated area. Correct as needed.

3.1.7.3 PRE-ABATEMENT CONSTRUCTION AND OPERATIONS

A. Perform all preparatory work for the first regulated area in accordance with the approved work

B.

schedule and with this specification.

Upon completion of all preparatory work, the CPIH/CIH will inspect the work and systems and wiill
notify the VA's representative when the work is completed in accordance with this specification.
The VA's representative may inspect the regulated area and the systems with the VPIH/CIH and
may require that upon satisfactory inspection, the Contractor's employees perform all major
aspects of the approved AHAP(s), especially worker protection, respiratory systems, contingency
plans, decontamination procedures, and monitoring to demonstrate satisfactory operation.

The Compentent Person or CPIH/CIH shall document the pre-abatement activities described
above and deliver a copy to the VA's representative if requested.

Upon satisfactory inspection of the installation of and operation of systems the VA's
representative will notify the Contractor in writing to proceed with the asbestos abatement work in
accordance with this specification.

3.2 REMOVAL OF PIPING ACM

The pipe insulation shall be removed using the glovebag method inside of a negatively-pressured

and contained work area (mini-containment).
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3.2.1 WETTING MATERIALS

A.

Use amended water for the wetting of ACM prior to removal. The Competent Person shall assure
the wetting of ACM meets the definition of "adequately wet" in the EPA NESHAP's regulation and
OSHA'’s “wet methods” for the duration of the project. A removal encapsulant may be used
instead of amended water with written approval of the VA's representative.

Amended Water: Provide water to which a surfactant has been added shall be used to wet the
ACM and reduce the potential for fiber release during disturbance of ACM. The mixture must be
equal to or greater than the wetting provided by water amended by a surfactant consisting one
ounce of 50% polyoxyethylene ester and 50% polyoxyethylene ether mixed with 5 gallons (19L)
of water.

Removal Encapsulant: Provide a penetrating encapsulant designed specifically for the removal of
ACM. The material must, when used, result in adequate wetting of the ACM and retard fiber
release during disturbance equal to or greater than the amended water described above in B.

3.2.2 SECONDARY BARRIER AND WALKWAYS

A

Install as a drop cloth a 6 mil poly sheet at the beginning of each work shift where removal is to
be done during that shift. Completely cover floors and any walls within 10 feet (3 meters) of the
area where work is to done. Secure the secondary barrier with duct tape to prevent it from moving
or debris from getting behind it. Remove the secondary barrier at the end of the shift or as work in
the area is completed. Keep residue on the secondary barrier wetted. When removing, fold
inward to prevent spillage and place in a disposal bag.

Install walkways using 6 mil black poly between the regulated area and the decontamination
facilities (PDF and W/EDF) to protect the primary layers from contamination and damage. Install
the walkways at the beginning of each shift and remove at the end of each shift.

3.2.3 WET REMOVAL OF ACM

A.

Using acceptable glovebag procedures, adequately and thoroughly wet the ACM to be removed
prior to removal with amended water or when authorized by VA, removal encapsulant to
reduce/prevent fiber release to the air. Adequate time (at a minimum two hours) must be allowed
for the amended water or removal encapsulant to saturate the ACM. Abatement personnel must
not disturb dry ACM. Use a fine spray of amended water or removal encapsulant. Saturate the
material sufficiently to wet to the substrate without causing excessive dripping. The material must
be sprayed repeatedly/continuously during the removal process in order to maintain adequately
wet conditions. Removal encapsulants must be applied in accordance with the manufacturer's
written instructions. Perforate or carefully separate, using wet methods, an outer covering that is
painted or jacketed in order to allow penetration and wetting of the material. Where necessary,
carefully remove covering while wetting to minimize fiber release. In no event shall dry removal
occur except when authorized in writing by the VPIH/CIH and VA when a greater safety
hazard (e.g., electricity) is present

3.3 GLOVEBAG REMOVAL PROCEDURES
3.3.1 GENERAL

All applicable OSHA requirements and glovebag manufacturer's recommendations shall be met
during glove bagging operations. In cases where live steam lines are present, the lines must be
shut down prior to any work being performed on the system. No abatement work shall be
conducted on live, pressurized steam lines. The Contractor may choose to use a High
Temperature Glovebag in which a temperature rating ranges from 300°F to 700°F on steam lines
that have recently been shut down and remain at high temperature for some time. In the case
where a glovebag is not feasible, the Contractor will need to build a full negative pressure
containment of sufficient size and follow all regulations as it pertains to removal.

1. Mix the surfactant with water in the garden sprayer, following the manufacturer's directions.

2. Have each employee put on a HEPA filtered respirator approved for asbestos and check the

fit using the positive/negative fit check.
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3. Have each employee put on a disposable full-body suit. Remember, the hood goes over the
respirator straps.

4. Check closely the integrity of the glove bag to be used. Check all seams, gloves, sleeves,
and glove openings. OSHA requires the bottom of the bag to be seamless.

5. Check the pipe where the work will be performed. If it is damaged (broken lagging, hanging,
etc.), wrap the entire length of the pipe in poly sheeting and "candy stripe" it with duct tape.

6. Attach glovebag with required tools per manufacturer’s instructions.

7. Using the smoke tube and aspirator bulb, test 10% of glovebags by placing the tube into the
water porthole (two-inch opening to glove bag), and fill the bag with smoke and squeeze it. If
leaks are found, they should be taped closed using duct tape and the bag should be retested
with smoke.

8. Insert the wand from the water sprayer through the water porthole.

9. Insert the hose end from a HEPA vacuum into the upper portion of the glove bag.

10. Wet and remove the pipe insulation.

11. If the section of pipe is covered with an aluminum jacket, remove it first using the wire cutters
to cut any bands and the tin snips to remove the aluminum. It is important to fold the sharp
edges in to prevent cutting the bag when placing it in the bottom.

12. When the work is complete, spray the upper portion of the bag and clean-push all residue
into the bottom of the bag with the other waste material. Be very thorough. Use adequate
water.

13. Put all tools, after washing them off in the bag, in one of the sleeves of glove bag and turn it
inside out, drawing it outside of the bag. Twist the sleeve tightly several times to seal it and
tape it several tight turns with duct tape. Cut through the middle of the duct tape and remove
the sleeve. Put the sleeve in the next glove bag or put it in a bucket of water to
decontaminate the tools after cutting the sleeve open.

14. Turn on the HEPA vacuum and collapse the bag completely. Remove the vacuum nozzle,
seal the hole with duct tape, twist the bag tightly several times in the middle, and tape it to
keep the material in the bottom during removal of the glove bag from the pipe.

15. Slip a disposal bag over the glove bag (still attached to the pipe). Remove the tape securing
the ends, and slit open the top of the glove bag and carefully fold it down into the disposal
bag. Double bag and gooseneck waste materials.

3.3.2 NEGATIVE PRESSURE GLOVEBAG PROCEDURE

1. In addition to the above requirements, the HEPA vacuum shall be run continuously during the
glovebag procedure until completion at which time the glovebag will be collapsed by the
HEPA vacuum prior to removal from the pipe/component.
2. The HEPA vacuum shall be attached and operated as needed to prevent collapse of the
glovebag during the removal process.
3.4 LOCKDOWN ENCAPSULATION
3.4.1 GENERAL

Lockdown encapsulation is an integral part of the ACM removal. At the conclusion of ACM
removal and before removal of the primary barriers, all piping surfaces shall be encapsulated with
a bridging encapsulant.

3.4.2 SEALING EXPOSED EDGES
Seal edges of ACM exposed by removal work with two coats of encapsulant. Prior to sealing,
permit the exposed edges to dry completely to permit penetration of the encapsulant.

3.5 DISPOSAL OF ACM WASTE MATERIALS

3.5.1 GENERAL

Dispose of waste ACM and debris which is packaged in accordance with these specifications,
OSHA, EPA and DOT. The landfill requirements for packaging must also be met. Transport will
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be in compliance with 49 CFR 100-185 regulations. Disposal shall be done at a state approved
landfill. Disposal of friable and non-friable ACM shall be done in accordance with applicable
regulations.

3.5.2 PROCEDURES

A. The VA must be notified at least 24 hours in advance of any waste removed from the containment

B. Asbestos waste shall be packaged and moved through the W/EDF into a covered transport
container in accordance with procedures in this specification. Waste shall be double-bagged and
wetted with amended water prior to disposal. Wetted waste can be very heavy. Bags shall not
be overfilled. Bags shall be securely sealed to prevent accidental opening and/or leakage. The
top shall be tightly twisted and goose necked prior to tightly sealing with at least three wraps of
duct tape. Ensure that unauthorized persons do not have access to the waste material once it is
outside the regulated area. All transport containers must be covered at all times when not in use.
NESHAP's signs must be on containers during loading and unloading. Material shall not be
transported in open vehicles. If drums are used for packaging, the drums shall be labeled
properly and shall not be re-used.

C. Waste Load Out: Waste load out shall be done in accordance with the procedures in W/EDF
Decontamination Procedures. Sealed waste bags shall be decontaminated on exterior surfaces
by wet cleaning and/or HEPA vacuuming before being placed in the second waste bag and
sealed, which then must also be wet wiped or HEPA vacuumed..

D. Asbestos waste with sharp edged components, i.e., nails, screws, lath, strapping, tin sheeting,
jacketing, metal mesh, etc., which might tear poly bags shall be wrapped securely in burlap
before packaging and, if needed, use a poly lined fiber drum as the second container, prior to
disposal.

3.6 PROJECT DECONTAMINATION
3.6.1 GENERAL

A. The entire work related to project decontamination shall be performed under the close
supervision and monitoring of the CPIH/CIH.

B. If the asbestos abatement work is in an area which was contaminated prior to the start of
abatement, the decontamination will be done by cleaning the primary barrier poly prior to its
removal and cleanings of the surfaces of the regulated area after the primary barrier removal.

C. If the asbestos abatement work is in an area which was uncontaminated prior to the start of
abatement, the decontamination will be done by cleaning the primary barrier poly prior to its
removal, thus preventing contamination of the building when the regulated area critical barriers
are removed.

3.6.2 REGULATED AREA CLEARANCE
Air testing and other requirements which must be met before release of the Contractor and re-
occupancy of the regulated area space are specified in Final Testing Procedures.

3.6.3 WORK DESCRIPTION

Decontamination includes the clearance air testing in the regulated area and the decontamination
and removal of the enclosures/facilities installed prior to the abatement work including
primary/critical barriers, PDF and W/EDF facilities, and negative pressure systems.

3.6.4 PRE-DECONTAMINATION CONDITIONS

A. Before decontamination starts, all ACM waste from the regulated area shall be removed, all
waste collected and removed, and the secondary barrier of poly removed and disposed of along
with any gross debris generated by the work.

B. At the start of decontamination, the following shall be in place:
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1. Critical barriers over all openings consisting of two layers of 6 mil poly which is the sole
barrier between the regulated area and the rest of the building or outside.
2. Decontamination facilities, if required for personnel and equipment in operating condition.

3.6.5 FIRST CLEANING

Carry out a first cleaning of all surfaces of the regulated area including items of remaining poly
sheeting, tools, scaffolding, ladders/staging by wet methods and/or HEPA vacuuming. Do not use
dry dusting/sweeping/air blowing methods. Use each surface of a wetted cleaning cloth one time
only and then dispose of as contaminated waste. Continue this cleaning until there is no visible
residue from abated surfaces or poly or other surfaces. Remove all filters in the air handling
system and dispose of as ACM waste in accordance with these specifications. The negative
pressure system shall remain in operation during this time. Additional cleaning(s) may be needed
as determined by the CPIH/VPIH/CIH.

3.6.6 PRE-CLEARANCE INSPECTION AND TESTING

The CPIH/CIH will perform a thorough and detailed visual inspection at the end of the cleaning to
determine whether there is any visible residue in the regulated area.lf the visual inspection is
acceptable, the CPIH/CIH will perform clearance sampling using clearance as detailed in 40 CFR
763 Subpart E (AHERA) Appendix A (ll1)(B)(7)(d). The VA reserves the right to utilize their own
VPIH/CIH to perform a pre-clearance inspection for verification.

3.6.7 LOCKDOWN ENCAPSULATION OF ABATED SURFACES

With the express written permission of the VA's representative, perform lockdown encapsulation
of all surfaces from which asbestos was abated in accordance with the procedures in this
specification.

3.7 FINAL VISUAL INSPECTIONS AND AIR CLEARANCE TESTING
3.7.1 GENERAL

Notify the VA representative 24 hours in advance for the performance of the final visual
inspection and testing. The final visual inspection and testing will be performed by the CPIH/CIH
after the final cleaning. The VA reserves the right to utilize their own VPIH/CIH to perform a pre-
clearance inspection and testing for verification.

3.7.2 FINAL VISUAL INSPECTION

Final visual inspection will include the entire regulated area, the PDF, all poly sheeting, seals over
HVAC openings, doorways, windows, and any other openings. If any debris, residue, dust or any
other suspect material is detected, the final cleaning shall be repeated at no cost to the VA.
Dust/material samples may be collected and analyzed at no cost to the VA at the discretion of the
VPIH/CIH to confirm visual findings. When the regulated area is visually clean the final testing
can be done.

3.7.3 FINAL AIR CLEARANCE TESTING

A. After an acceptable final visual inspection by the CPIH/CIH (and VPIH//CIH if conducted), the
CPIH/CIH will perform the final clearance testing. The VA reserves the right to utilize their own
VPIH/CIH to perform clearance testing. Air samples will be collected and analyzed in
accordance with procedures for AHERA in this specification. If work is less than 260 If/160 sf/35
cf, 5 PCM samples shall be collected for clearance and a minimum of one field blank. If work is
equal to or more than 260 If/160 sf/35 cf, AHERA TEM sampling shall be performed for
clearance. TEM analysis shall be done in accordance with procedures for EPA AHERA in this
specification. If the release criteria are not met, the Contractor shall repeat the final cleaning and
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continue decontamination procedures until clearance is achieved. All additional inspection and
testing costs will be borne by the Contractor.

If release criteria are met, proceed to perform the abatement closeout and to issue the certificate
of completion in accordance with these specifications.

3.7.4 FINAL AIR CLEARANCE PROCEDURES

A

B.

Contractor's Release Criteria: Work in a regulated area is complete when the regulated area is
visually clean and airborne fiber levels have been reduced to or below 0.01 f/cc as measured by
the AHERA PCM protocol, or 70 AHERA structures per square millimeter (s/mm?2) by AHERA
TEM.

Air Monitoring and Final Clearance Sampling: To determine if the elevated airborne fiber counts

encountered during abatement operations have been reduced to the specified level, the

VPIH/CIH will secure samples and analyze them according to the following procedures:

1. Fibers Counted: “Fibers” referred to in this section shall be either all fibers regardless of
composition as counted in the NIOSH 7400 PCM method or asbestos fibers counted using
the AHERA TEM method.

2. Aggressive Sampling: All final air testing samples shall be collected using aggressive
sampling techniques except where soil is not encapsulated or enclosed. Samples will be
collected on 0.8y MCE filters for PCM analysis and 0.45u Polycarbonate filters for TEM. A
minimum of 1200 Liters of using calibrated pumps shall be collected for clearance samples.
Before pumps are started, initiate aggressive air mixing sampling as detailed in 40 CFR 763
Subpart E (AHERA) Appendix A (I11)(B)(7)(d). Air samples will be collected in areas subject to
normal air circulation away from corners, obstructed locations, and locations near windows,
doors, or vents. After air sampling pumps have been shut off, circulating fans shall be shut
off. The negative pressure system shall continue to operate.

3. Upon receipt of clearance air sample analytical data, the CPIH/CIH must immediately notify
the VA representative of those results.

3.7.5 CLEARANCE SAMPLING USING PCM

A
B.

The CPIH/CIH will perform clearance samples as indicated by the specification.

The NIOSH 7400 PCM method will be used for clearance sampling with a minimum collection
volume of 1200 Liters of air. A minimum of 5 PCM clearance samples shall be collected. All
samples must be equal to or less than 0.01 f/cc to clear the regulated area.

3.7.6 CLEARANCE SAMPLING USING TEM

A.

B.

Clearance requires 13 samples be collected; 5 inside the regulated area; 5 outside the regulated
area; and 3 field blanks.

The TEM method will be used for clearance sampling with a minimum collection volume of 1200
Liters of air. A minimum of 13 clearance samples shall be collected. All samples must be equal
to or less than 70 AHERA structures per square millimeter (s/mm?2) AHERA TEM.

3.7.7 LABORATORY TESTING OF PCM SAMPLES

The services of an AIHA accredited laboratory will be employed by the VA to perform analysis for
the PCM air samples. The accredited laboratory shall be successfully participating in the AIHA
Proficiency Analytical Testing (PAT) program. Samples will be sent daily by the CPIH/CIH so
that verbal/faxed reports can be received within 24 hours. A complete record, certified by the
laboratory, of all air monitoring tests and results will be furnished to the VA’s representative and
the Contractor.

3.7.8 LABORATORY TESTING OF TEM SAMPLES

Samples shall be sent by the CPIH/CIH to a NIST accredited laboratory for analysis by TEM. The
laboratory shall be successfully participating in the NIST Airborne Asbestos Analysis (TEM)
program. Verbal/faxed results from the laboratory shall be available within 24 hours after receipt
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of the samples. A complete record, certified by the laboratory, of all TEM results shall be
furnished to the VA's representative and the Contractor

3.8 ABATEMENT CLOSEOUT AND CERTIFICATE OF COMPLIANCE
3.8.1 COMPLETION OF ABATEMENT WORK

After thorough decontamination, seal negative air machines with 2 layers of 6 mil poly and duct
tape to form a tight seal at the intake/outlet ends before removal from the regulated area.
Complete asbestos abatement work upon meeting the regulated area visual and air clearance
criteria and fulfilling the following:

Remove all equipment, materials, and debris from the project area.

Package and dispose of all asbestos waste as required. Dispose of waste ACM and debris which
is packaged in accordance with these specifications, OSHA, EPA and DOT. The landfill
requirements for packaging must also be met. Transport will be in compliance with 49 CFR 100—
185 regulations.

C. Repair or replace all interior finishes damaged during the abatement work.

D. The VA will be notified of any waste removed from the containment prior to 24 hours.

E. Fulfill other project closeout requirements as specified elsewhere in this specification.

w >

3.8.2 CERTIFICATE OF COMPLETION BY CONTRACTOR

The CPIH/CIH shall complete and sign the "Certificate of Completion" in accordance with
Attachment 1 at the completion of the abatement and decontamination of the regulated area.

3.8.3 WORK SHIFTS

All work shall be done during administrative hours (8:00 AM to 4:30 PM) Monday - Friday
excluding Federal Holidays. Any change in the work schedule must be approved in writing by the
VA Representative.

3.8.4 RE-INSULATION

If required as part of the contract, replace all asbestos containing insulation with suitable non-
asbestos material. Provide MSDS for all replacement materials. Refer to Section 23 07 11,
HVAC, PLUMBING, AND BOILER PLANT INSULATION.
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ATTACHMENT #1
CERTIFICATE OF COMPLETION

~

CPIH/CIH Signature/Date:

DATE: VA Project #:
PROJECT NAME: Abatement Contractor:
VAMC/ADDRESS:

| certify that | have personally inspected, monitored and supervised the abatement work of (specify
regulated area or Building):

which took place from [ to / /
That throughout the work all applicable requirements/regulations and the VA's specifications were met.

That any person who entered the regulated area was protected with the appropriate personal
protective equipment and respirator and that they followed the proper entry and exit procedures and
the proper operating procedures for the duration of the work.

That all employees of the Abatement Contractor engaged in this work were trained in respiratory
protection, were experienced with abatement work, had proper medical surveillance documentation,
were fit-tested for their respirator, and were not exposed at any time during the work to asbestos
without the benefit of appropriate respiratory protection.

That | performed and supervised all inspection and testing specified and required by applicable
regulations and VA specifications.

That the conditions inside the regulated area were always maintained in a safe and healthy condition
and the maximum fiber count never exceeded 0.5 f/cc, except as described below.

. That all glovebag work was done in accordance with OSHA requirements and the manufacturer’'s

recommendations.

CPIH/CIH Print Name:

Abatement Contractor Signature/Date:

Abatement Contractor Print Name:
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ATTACHMENT #2
CERTIFICATE OF WORKER'S ACKNOWLEDGMENT

PROJECT NAME: DATE:
PROJECT ADDRESS:
ABATEMENT CONTRACTOR'S NAME:

WORKING WITH ASBESTOS CAN BE HAZARDOUS TO YOUR HEALTH. INHALING ASBESTOS HAS
BEEN LINKED WITH VARIOUS TYPES OF CANCERS. IF YOU SMOKE AND INHALE ASBESTOS
FIBERS, YOUR CHANCES OF DEVELOPING LUNG CANCER IS GREATER THAN THAT OF THE
NON-SMOKING PUBLIC.

Your employer's contract with the owner for the above project requires that: You must be supplied with the
proper personal protective equipment including an adequate respirator and be trained in its use. You must
be trained in safe and healthy work practices and in the use of the equipment found at an asbestos
abatement project. You must receive/have a current medical examination for working with asbestos. These
things shall be provided at no cost to you. By signing this certificate you are indicating to the owner that
your employer has met these obligations.

RESPIRATORY PROTECTION: | have been trained in the proper use of respirators and have been
informed of the type of respirator to be used on the above indicated project. | have a copy of the written
Respiratory Protection Program issued by my employer. | have been provided for my exclusive use, at no
cost, with a respirator to be used on the above indicated project.

TRAINING COURSE: | have been trained by a third party, State/EPA accredited trainer in the requirements
for an AHERA/OSHA Asbestos Abatement Worker training course, 32 hours minimum duration. | currently
have a valid State accreditation certificate. The topics covered in the course include, as a minimum, the
following:

Physical Characteristics and Background Information on Asbestos
Potential Health Effects Related to Exposure to Asbestos
Employee Personal Protective Equipment

Establishment of a Respiratory Protection Program

State of the Art Work Practices

Personal Hygiene

Additional Safety Hazards

Medical Monitoring

Air Monitoring

Relevant Federal, State and Local Regulatory Requirements, Procedures, and
Standards

Asbestos Waste Disposal

MEDICAL EXAMINATION: | have had a medical examination within the past 12 months which was paid for
by my employer. This examination included: health history, occupational history, pulmonary function test,
and may have included a chest x-ray evaluation. The physician issued a positive written opinion after the
examination.

Signature:

Printed Name:

Social Security Number:;

Witness:
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ATTACHMENT #3

AFFIDAVIT OF MEDICAL SURVEILLANCE, RESPIRATORY PROTECTION AND

TRAINING/ACCREDITATION

VA PROJECT NAME AND NUMBER:
VA MEDICAL FACILITY:
ABATEMENT CONTRACTOR'S NAME AND ADDRESS:

1. 1 verify that the following individual

Name: Social Security Number:

who is proposed to be employed in asbestos abatement work associated with the above project by the
named Abatement Contractor, is included in a medical surveillance program in accordance with 29
CFR 1926.1101(m), and that complete records of the medical surveillance program as required by
29 CFR 1926.1101(m)(n) and 29 CFR 1910.20 are kept at the offices of the Abatement Contractor
at the following address.

Address:

2. | verify that this individual has been trained, fit-tested and instructed in the use of all appropriate
respiratory protection systems and that the person is capable of working in safe and healthy manner as
expected and required in the expected work environment of this project.

3. | verify that this individual has been trained as required by 29 CFR 1926.1101(k). This individual has
also obtained a valid State accreditation certificate. Documentation will be kept on-site.

4. | verify that | meet the minimum qualifications criteria of the VA specifications for a CPIH.
Signature of CPIH/CIH: Date:

Printed Name of CPIH/CIH:

Signature of Contractor: Date:

Printed Name of Contractor:
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ATTACHMENT #4

ABATEMENT CONTRACTOR/COMPETENT PERSON(S) REVIEW AND ACCEPTANCE OF THE VA’S
ASBESTOS SPECIFICATIONS

VA Project Location:
VA Project #:
VA Project Description:

This form shall be signed by the Asbestos Abatement Contractor Owner and the Asbestos Abatement
Contractor's Competent Person(s) prior to any start of work at the VA related to this Specification. If the
Asbestos Abatement Contractor's/Competent Person(s) has not signed this form, they shall not be allowed to
work on-site.

I, the undersigned, have read VA’s Asbestos Specification regarding the asbestos abatement requirements. |
understand the requirements of the VA’'s Asbestos Specification and agree to follow these requirements as
well as all required rules and regulations of OSHA/EPA/DOT and State/Local requirements. | have been
given ample opportunity to read the VA’s Asbestos Specification and have been given an opportunity to ask
any questions regarding the content and have received a response related to those questions. | do not have
any further questions regarding the content, intent and requirements of the VA’s Asbestos Specification.

At the conclusion of the asbestos abatement, | will certify that all asbestos abatement work was done in
accordance with the VA’s Asbestos Specification and all ACM was removed properly and no fibrous residue
remains on any abated surfaces.

Abatement Contractor Owner’s Signature Date

Abatement Contractor Competent Person(s) Date

- - END SECTION 02 82 13.13 - -
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RENOVATE B25 TO IMPROVE EFFICIENCY
VAMC, CHILLICOTHE, OHIO

SECTION 105113
METAL LOCKERS

PART 1 - GENERAL

1.1

1.2

1.3

14

15

1.6

SUMMARY

Section Includes:

1. Welded lockers.

ACTION SUBMITTALS

Product Data: For each type of metal locker.

1. Include construction details, material descriptions
of individual components and profiles, and finishes

of metal locker.

Shop Drawings: For metal lockers.

1. Include plans, elevations, sections, details, and a
other work.

2. Show locker trim and accessories.

3. Include locker identification system and numbering

Samples: For each color specified, in manufacturer'

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer.

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

Maintenance Data: For adjusting, repairing, and rep
and latching mechanisms to include in maintenance m

DELIVERY, STORAGE, AND HANDLING

Do not deliver metal lockers until spaces to receiv
dry, and ready for their installation.

COORDINATION

Coordinate sizes and locations of framing, blocking
reinforcements, and other related units of work spe
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Sections to ensure that metal lockers can be suppor
as indicated.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain metal lockers and access
source from single locker manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. Accessibility Requirements: For lockers indicated t
comply with applicable provisions in the U.S. Archi
Transportation Barriers Compliance Board's ADA-ABA
Guidelines and ICC A117.1.

2.3 WELDED CORRIDOR LOCKERS — LOCKER ROOM 121

A. Doors: One piece; fabricated from 0.075-inch (1.90-
thickness steel sheet; formed into channel shape wi
vertical edges and with right-angle single bend at
Double walled at Personal Storage Lockers, perforat
peg board pattern.

1. Reinforcement:  Manufacturer's  standard reinforcing
channels, or stiffeners for doors more than 15 inch
wide; welded to inner face of doors.

2. Door Style: Vented panel as follows:

a. Louvered Vents: No fewer than six louver openings a
bottom for single-tier, three louver openings at to
bottom for double-tier.

B. Body: Assembled by welding body components together
unperforated steel sheet with thicknesses as follow

1. Tops, Bottoms, and Sides: 0.060-inch (1.52-mm) nomi

2. Backs: 0.048-inch (1.21-mm) nominal thickness.

3 Shelves: 0.060-inch (1.52-mm) nominal thickness, wi
at front and single bend at sides and back.

C. Frames: Channel formed; fabricated from 0.060-inch
thickness steel sheet; lapped and factory welded at
and bottom main frames factory welded into vertical
continuous, integral, full-height door strikes on v
frames.

1. Cross Frames between Tiers: Channel formed and fabr
same material as main frames; welded to vertical ma
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D.

Hinges: Welded to door and attached to door frame w
two factory-installed rivets per hinge that are com
and tamper resistant when door is closed; fabricate

degrees.
1. Hinges: Manufacturer's standard, steel, continuous
type.

Projecting Door Handle and Latch: Finger-lift latch
for use with padlocks; positive automatic latching,
pry and vandal resistant.

1. Latch Hooks: Equip doors 48 inches (1219 mm) and hi

three latch hooks and doors less than 48 inches (12
with two latch hooks;
nominal-thickness steel sheet; welded or riveted to
door strikes; with resilient silencer on each latch

2. Latching Mechanism: Manufacturer's standard, rattle

mechanism and moving components isolated to prevent

metal contact, and incorporating a prelocking devic

locker door to be locked while door is open and the

without unlocking or damaging lock or latching mech

Internal accessories for Personal Storage Lockers i
shelf, shelf with integral hanger bracket-heavy dut

External Access Drawer for Personal Storage Lockers

width of bottom of metal locker; fabricated from co

sheet. Locker shall have intermediate base shelf wi

mechanism for securing drawer when locker door is ¢

1. Front Panel: 0.075-inch (1.90-mm) nominal-thickness
channel formed at top edge; with minilouvers for ve
recessed for padlock loop.

Locks: Combination padlocks.
Identification Plates: Manufacturer's standard, etc
stamped aluminum plates, with numbers and letters a

mm) high.

Hooks: Manufacturer's standard ball-pointed type, a
zinc plated.

Coat Rods: Manufacturer's standard.

Continuous Zee Base: Fabricated from, manufacturer
thickness, but not less than 0.060-inch (1.52-mm) n

steel sheet.

1. Height: 4 inches (102 mm).

Continuous Sloping Tops: Fabricated from 0.048-inch
thickness steel sheet, with a pitch of approximatel

1. Closures: Vertical-end type.
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2.4

N.

Filler Panels: Fabricated from 0.048-inch (1.21-mm) nominal-thickness
steel sheet.
Boxed End Panels: Fabricated from 0.048-inch (1.21- mm) nominal-

thickness steel sheet.

Materials:

1. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Comme rcial Steel
(CS), Type B, suitable for exposed applications.

2. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Com mercial Steel
(CS), Type B; with A60 (ZF180) zinc-iron, alloy (ga Ivannealed)

coating designation.
Finish: Baked enamel or powder coat.

1. Color: As selected by Architect from manufacturer's full range.

WELDED BENCH LOCKERS — SHOP 103 AND OFFICE 116

Two door section lockers 36” wide x 72" tall x 24" deep with 12" deep
drawer bench with maple top bench.

Doors: One piece; fabricated from 0.060-inch nomina I-thickness steel
sheet; formed into channel shape with double bend a t vertical edges
and with right-angle single bend at horizontal edge s. Double walled at
Personal Storage Lockers, perforated with a standar d peg board
pattern.

1. Reinforcement:  Manufacturer's  standard reinforcing angles,
channels, or stiffeners for doors more than 15 inch es (381 mm)
wide; welded to inner face of doors.

2. Door Style: Vented panel as follows:

a. Louvered Vents: No fewer than six louver openings a t top and
bottom for single-tier, three louver openings at to p and

bottom for double-tier.

Body: Assembled by welding body components together . Fabricate from

unperforated steel sheet with thicknesses as follow S:

1. Tops, Bottoms, and Sides: 0.060-inch (1.52-mm) nomi nal thickness.

2. Backs: 0.048-inch (1.21-mm) nominal thickness.

3. Shelves: 0.060-inch (1.52-mm) nominal thickness, wi th double bend
at front and single bend at sides and back.

Frames: Channel formed; fabricated from 0.060-inch (1.52-mm) nominal-

thickness steel sheet; lapped and factory welded at corners; with top

and bottom main frames factory welded into vertical main frames. Form

continuous, integral, full-height door strikes on v ertical main

frames.

1. Cross Frames between Tiers: Channel formed and fabr icated from
same material as main frames; welded to vertical ma in frames.

105113-4
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E.

Hinges: Welded to door and attached to door frame w
two factory-installed rivets per hinge that are com
and tamper resistant when door is closed; fabricate

degrees.
1. Hinges: Manufacturer's standard, steel, continuous
type.

Projecting Door Handle and Latch: Finger-lift latch
for use with padlocks; positive automatic latching,
pry and vandal resistant.

1. Latch Hooks: Equip doors 48 inches (1219 mm) and hi

three latch hooks and doors less than 48 inches (12
with two latch hooks;
nominal-thickness steel sheet; welded or riveted to
door strikes; with resilient silencer on each latch

2. Latching Mechanism: Manufacturer's standard, rattle

mechanism and moving components isolated to prevent

metal contact, and incorporating a prelocking devic

locker door to be locked while door is open and the

without unlocking or damaging lock or latching mech

Internal accessories for Personal Storage Lockers i
shelf, shelf with integral hanger bracket-heavy dut

External Access Drawer for Personal Storage Lockers

width of bottom of metal locker; fabricated from co

sheet. Locker shall have intermediate base shelf wi

mechanism for securing drawer when locker door is ¢

1. Front Panel: 0.075-inch (1.90-mm) nominal-thickness
channel formed at top edge; with mini louvers for v
recessed for padlock loop.

Identification Plates: Manufacturer's standard, etc
stamped aluminum plates, with numbers and letters a
mm) high.

Hooks: Manufacturer's standard ball-pointed type, a
zinc plated.

Coat Rods: Manufacturer's standard.

Continuous Zee Base: Fabricated from, manufacturer
thickness, but not less than 0.060-inch (1.52-mm) n

steel sheet.

1. Height: 4 inches (102 mm).

Continuous Sloping Tops: Fabricated from 0.048-inch
thickness steel sheet, with a pitch of approximatel

1. Closures: Vertical-end type.

Filler Panels: Fabricated from 0.048-inch (1.21-mm)
steel sheet.
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0.

2.5

2.6

2.7

Boxed End Panels: Fabricated from 0.048-inch (1.21- mm) nominal-
thickness steel sheet.

Materials:

1. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Comme rcial Steel
(CS), Type B, suitable for exposed applications.

2. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Com mercial Steel
(CS), Type B; with A60 (ZF180) zinc-iron, alloy (ga Ivannealed)

coating designation.
Finish: Baked enamel or powder coat.

1. Color: As selected by Architect from manufacturer's full range.

LOCKERS — OFFICE 116 AND WORKSHOP 113

Provide a 12 gauge 35" w x 18" d x 78" h. Heavy Dut y Storage Cabinet.

1. All welded 12 gauge steel with gray powder coat fin ish.

2. Padlockable 3-point latching system with 3/8” diame ter locking
rod.

3. Dual swing 180 degree doors with 4” high 7 gauge le af hinges with
secure pins and cast iron handles.

4. (4) 14 gauge shelves adjustable to 2 %" increments.

5. Base with 6” legs to allow forklift access.

6. 1600 Ibs shelf capacity.

LOCKS

Combination Padlocks: Provided by Owner.

FABRICATION
Fabricate metal lockers square, rigid, without warp , and with metal
faces flat and free of dents or distortion. Make ex posed metal edges

safe to touch and free of sharp edges and burrs.

1. Form body panels, doors, shelves, and accessories f rom one-piece
steel sheet unless otherwise indicated.
2. Provide fasteners, filler plates, supports, clips, and closures

as required for complete installation.

Fabricate each metal locker with an individual door and frame;
individual top, bottom, and back; and common interm ediate uprights
separating compartments. Factory weld frame members of each metal

locker together to form a rigid, one-piece assembly

105113-6
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2.8

C.

Equipment: Provide each locker with an identificati

following equipment:

1. Double-Tier Units: One double-prong ceiling hook an
prong wall hooks.

Welded Construction: Factory preassemble metal lock
joints, seams, and connections; with no bolts, nuts

used in assembly of main locker groups. Factory wel
groups into one-piece structures. Grind exposed wel

Accessible Lockers: Fabricate as follows:

1. Locate bottom shelf no lower than 15 inches (381 mm
floor.
2. Where hooks, coat rods, or additional shelves are p

locate no higher than 48 inches (1219 mm) above the

Continuous Base: Formed into channel or zee profile
fabricated in lengths as long as practical to enclo
ends of metal lockers; finished to match lockers.

Continuous Sloping Tops: Fabricated in lengths as |
without visible fasteners at splice locations; fini
lockers.

1. Sloping-top corner fillers, mitered.

Filler Panels: Fabricated in an unequal leg angle s
match lockers. Provide slip-joint filler angle form
filler panel.

Boxed End Panels: Fabricated with 1-inch-
dimension, and designed for concealing fasteners an
ends of nonrecessed metal lockers; finished to matc

(25-mm-)

Finished End Panels: Designed for concealing unused
fasteners, except for perimeter fasteners, at expos
nonrecessed metal lockers; finished to match locker

ACCESSORIES
Fasteners: Zinc- or nickel-plated steel, slotless-t
heads; with self-locking nuts or lock washers for n

parts.

Anchors: Material, type, and size required for secu
each substrate.
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1. Provide nonferrous-metal or hot-dip galvanized anch ors and
inserts on inside face of exterior walls for corros ion
resistance.

2. Provide toothed-steel or lead expansion sleeves for drilled-in-

place anchors.
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PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION
Examine walls, floors, and support bases, with Inst aller present, for
compliance with requirements for installation toler ances and other

conditions affecting performance of the Work.

Prepare written report, endorsed by Installer, list ing conditions
detrimental to performance of the Work.

Proceed with installation only after unsatisfactory conditions have
been corrected.
INSTALLATION

General: Install lockers level, plumb, and true; sh im as required,
using concealed shims.

1. Anchor locker runs at ends and at intervals recomme nded by
manufacturer, but not more than 36 inches (910 mm) 0.c. Using
concealed fasteners, install anchors through backup reinforcing
plates, channels, or blocking as required to preven t metal
distortion.

2. Anchor single rows of metal lockers to walls near t op and bottom
of lockers.

Welded Lockers: Connect groups together with standa rd fasteners, with

no exposed fasteners on face frames.

Equipment;
1. Attach hooks with at least two fasteners.
2. Identification Plates: Identify metal lockers with identification

indicated on Drawings.

a. Attach plates to each locker door, near top, center ed, with
at least two aluminum rivets.

Trim: Fit exposed connections of trim, fillers, and closures

accurately together to form tight, hairline joints, with concealed

fasteners and splice plates.

1. Attach filler panels with concealed fasteners. Loca te filler
panels where indicated on Drawings.

2. Attach sloping-top units to metal lockers, with clo sures at
exposed ends.

3. Attach boxed end panels using concealed fasteners t o conceal
exposed ends of nonrecessed metal lockers.

4, Attach finished end panels using fasteners only at perimeter to

conceal exposed ends of nonrecessed metal lockers.

105113-8
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3.3

3.4

A.

ADJUSTING

Clean, lubricate, and adjust hardware. Adjust doors
operate easily without binding.

PROTECTION

Protect metal lockers from damage, abuse, dust, dir
Do not permit use during construction.

Touch up marred finishes, or replace metal lockers
restored to factory-finished appearance. Use only m
procedures recommended or furnished by locker manuf

- --END---
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SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

1 - GENERAL

1.1 DESCRIPTION

A.

This campus’s existing direct-digital control system is a Honeywell
front end. The existing system’s top-end communications is via a
campus-wide fiber-optic backbone Ethernet LAN (“loop”) shared by
Honeywell and the fire alarm system, Simplex-Grinnell. The backbone
was extended to this building in a previous contract, which provided
ample fiber-optic conductors for the fire alarm system and Honeywell
controls. The contractor administered by this Section of the technical
specifications shall provide a router (switch) at the entry point of
the “loop” to this building, converting fiber-optic to Cat6 copper
conductors, and add new controllers and other control components in the
renovated Building 25 in order to utilize the existing Honeywell
control system front end, or engineered Control Center (ECC), to
control new equipment in this scope of work. A new, compatible DDC
panel shall be provided in Mechanical Room 107 to serve all new DDC
points from this project. Existing lighting control shall be
maintained during construction. Existing lighting control shall be
transferred from existing panel to new DDC panel before the existing
panel is demolished. The graphics interface (HMI)shall be updated to
show all changes. This contractor shall provide a BACNet LAN switch,
connected to the fiber backbone loop now terminated in a junction box
near the building’s east perimeter wall. This contractor shall assess
the capabilities, communication network, services, spare capacity of
the existing control system and its ECC prior to beginning work.

This campus has standardized on an existing standard ASHRAE Standard

135, BACnet/IP Control System.

1. The contractor administered by this Section of the technical
specifications shall provide controllers and control components for
the HVAC equipment in the renovated Building 25, integrated into the
digital control system as peer-to-peer networked, stand-alone,
controls. The renovated Building 25 direct digital control (DDC)
system shall include an ethernet switch, microprocessor-based network
controller and application-specific controllers, operator work

station, instrumentation, end control devices, wiring, piping,

23 09 23 -1
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software, and related systems. This contractor is responsible for

all device mounting and wiring.

a. If used, gateways shall provide all object properties and
read/write services shown on VA-approved interoperability
schedules.

C. Some products are furnished but not installed by the contractor
administered by this Section of the technical specifications. The
contractor administered by this Section of the technical specifications
shall formally coordinate, in writing, and receive from other
contractors formal acknowledgements, in writing, prior to submission
for the installation of the products. Examples include the following:
1. Control valves.

2. Flow switches.

3. Sensor wells and sockets in piping.

4. Terminal unit controllers.

5. Packaged air-cooled chiller controls.

I 1In general, the direct-digital control system shall start and stop the
HVAC equipment in this project’s scope of work, move (position) damper
actuators and valve actuators, and vary speed of equipment to execute
the mission of the control system. Use electricity as the motive force
for all damper and valve actuators.

1.2 DEFINITION

A. Algorithm: A logical procedure for solving a recurrent mathematical
problem; A prescribed set of well-defined rules or processes for the
solution of a problem in a finite number of steps.

B. ARCNET: ANSI/ATA 878.1 - Attached Resource Computer Network. ARCNET is
a deterministic LAN technology; meaning it's possible to determine the
maximum delay before a device is able to transmit a message.

C. Analog: A continuously varying signal value (e.g., temperature,
current, velocity etc.

D. BACnet: A Data Communication Protocol for Building Automation and
Control Networks, ANSI/ASHRAE Standard 135. This communications
protocol allows diverse building automation devices to communicate data
over and services over a network.

E. BACnet/IP: Annex J of Standard 135. It defines and allows for using a
reserved UDP socket to transmit BACnet messages over IP networks. A
BACnet/IP network is a collection of one or more IP sub-networks that

share the same BACnet network number.

23 09 23 - 2
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BACnet Internetwork: Two or more BACnet networks connected with
routers. The two networks may sue different LAN technologies.

BACnet Network: One or more BACnet segments that have the same network
address and are interconnected by bridges at the physical and data link
layers.

BACnet Segment: One or more physical segments of BACnet devices on a
BACnet network, connected at the physical layer by repeaters.

BACnet Broadcast Management Device (BBMD): A communications device
which broadcasts BACnet messages to all BACnet/IP devices and other
BBMDs connected to the same BACnet/IP network.

BACnet Testing Laboratories (BTL). The organization responsible for
testing products for compliance with the BACnet standard, operated
under the direction of BACnet International.

Baud: It is a signal change in a communication link. One signal change
can represent one or more bits of information depending on type of
transmission scheme. Simple peripheral communication is normally one
bit per Baud. (e.g., Baud rate = 78,000 Baud/sec is 78,000 bits/sec, if
one signal change = 1 bit).

Binary: A two-state system where a high signal level represents an "ON"
condition and an "OFF" condition is represented by a low signal level.
BMP or bmp: Suffix, computerized image file, used after the period in a
DOS-based computer file to show that the file is an image stored as a
series of pixels.

Bus Topology: A network topology that physically interconnects
workstations and network devices in parallel on a network segment.
Control Unit (CU): Generic term for any controlling unit, stand-alone,
microprocessor based, digital controller residing on secondary LAN or
Primary LAN, used for local controls or global controls

Deadband: A temperature range over which no heating or cooling is
supplied, i.e., 22-25 degrees C (72-78 degrees F), as opposed to a
single point change over or overlap).

Device: a control system component that contains a BACnet Device Object
and uses BACnet to communicate with other devices.

Device Object: Every BACnet device requires one Device Object, whose
properties represent the network visible properties of that device.
Every Device Object requires a unique Object Identifier number on the
BACnet internetwork. This number is often referred to as the device

instance.
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Device Profile: A specific group of services describing BACnet
capabilities of a device, as defined in ASHRAE Standard 135-2008, Annex
L. Standard device profiles include BACnet Operator Workstations (B-
OWS), BACnet Building Controllers (B-BC), BACnet Advanced Application
Controllers (B-AAC), BACnet Application Specific Controllers (B-ASC),
BACnet Smart Actuator (B-SA), and BACnet Smart Sensor (B-SS). Each
device used in new construction is required to have a PICS statement
listing which service and BIBBs are supported by the device.
Diagnostic Program: A software test program, which is used to detect
and report system or peripheral malfunctions and failures. Generally,
this system is performed at the initial startup of the system.

Direct Digital Control (DDC): Microprocessor based control including
Analog/Digital conversion and program logic. A control loop or
subsystem in which digital and analog information is received and
processed by a microprocessor, and digital control signals are
generated based on control algorithms and transmitted to field devices
in order to achieve a set of predefined conditions.

Distributed Control System: A system in which the processing of system
data is decentralized and control decisions can and are made at the
subsystem level. System operational programs and information are
provided to the remote subsystems and status is reported back to the
Engineering Control Center. Upon the loss of communication with the
Engineering Control center, the subsystems shall be capable of
operating in a stand-alone mode using the last best available data.
Download: The electronic transfer of programs and data files from a
central computer or operation workstation with secondary memory devices
to remote computers in a network (distributed) system.

DXF: An AutoCAD 2-D graphics file format. Many CAD systems import and
export the DXF format for graphics interchange.

Electrical Control: A control circuit that operates on line or low
voltage and uses a mechanical means, such as a temperature sensitive
bimetal or bellows, to perform control functions, such as actuating a
switch or positioning a potentiometer.

Electronic Control: A control circuit that operates on low voltage and
uses solid-state components to amplify input signals and perform
control functions, such as operating a relay or providing an output

signal to position an actuator.
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Engineering Control Center (ECC): The centralized control point for the
intelligent control network. The ECC comprises of personal computer and
connected devices to form a single workstation.

Ethernet: A trademark for a system for exchanging messages between
computers on a local area network using coaxial, fiber optic, or
twisted-pair cables.

Firmware: Firmware is software programmed into read only memory (ROM)
chips. Software may not be changed without physically altering the
chip.

Gateway: Communication hardware connecting two or more different
protocols. It translates one protocol into equivalent concepts for the
other protocol. In BACnet applications, a gateway has BACnet on one
side and non-BACnet (usually proprietary) protocols on the other side.
GIF: Abbreviation of Graphic interchange format.

Graphic Program (GP): Program used to produce images of air handler
systems, fans, chillers, pumps, and building spaces. These images can
be animated and/or color-coded to indicate operation of the equipment.
Graphic Sequence of Operation: It is a graphical representation of the
sequence of operation, showing all inputs and output logical blocks.
I/0 Unit: The section of a digital control system through which
information is received and transmitted. I/0 refers to analog input
(AI, digital input (DI), analog output (AO) and digital output (DO).
Analog signals are continuous and represent temperature, pressure, flow
rate etc, whereas digital signals convert electronic signals to digital
pulses (values), represent motor status, filter status, on-off
equipment etc.

I/P: a method for conveying and routing packets of information over LAN
paths. User Datagram Protocol (UDP) conveys information to “sockets”
without confirmation of receipt. Transmission Control Protocol (TCP)
establishes "sessions", which have end-to-end confirmation and
guaranteed sequence of delivery.

JPEG: A standardized image compression mechanism stands for Joint
Photographic Experts Group, the original name of the committee that
wrote the standard.

Local Area Network (LAN): A communication bus that interconnects
operator workstation and digital controllers for peer-to-peer

communications, sharing resources and exchanging information.
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Network Repeater: A device that receives data packet from one network
and rebroadcasts to another network. No routing information is added to
the protocol.

Native BACnet Device: A device that uses BACnet as its primary method
of communication with other BACnet devices without intermediary
gateways. A system that uses native BACnet devices at all levels is a
native BACnet system.

Network Number: A site-specific number assigned to each network segment
to identify for routing. This network number must be unique throughout
the BACnet internetwork.

Object: The concept of organizing BACnet information into standard
components with various associated properties. Examples include analog
input objects and binary output objects.

Object Identifier: An object property used to identify the object,
including object type and instance. Object Identifiers must be unique
within a device.

Object Properties: Attributes of an object. Examples include present
value and high limit properties of an analog input object. Properties
are defined in ASHRAE 135; some are optional and some are required.
Objects are controlled by reading from and writing to object
properties.

Operating system (0S): Software, which controls the execution of
computer application programs.

PCX: File type for an image file. When photographs are scanned onto a
personal computer they can be saved as PCX files and viewed or changed
by a special application program as Photo Shop.

Peripheral: Different components that make the control system function
as one unit. Peripherals include monitor, printer, and I/O unit.
Peer-to-Peer: A networking architecture that treats all network
stations as equal partners- any device can initiate and respond to
communication with other devices.

PICS: Protocol Implementation Conformance Statement, describing the
BACnet capabilities of a device. All BACnet devices have published
PICS.

PID: Proportional, integral, and derivative control, used to control
modulating equipment to maintain a setpoint.

Repeater: A network component that connects two or more physical

segments at the physical layer.
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AAA. Router: a component that joins together two or more networks using

different LAN technologies. Examples include joining a BACnet Ethernet

LAN to a BACnet MS/TP LAN.

BBB. Sensors: devices measuring state points or flows, which are then

transmitted back to the DDC system.

CCC. Thermostats: devices measuring temperatures, which are used in control

of standalone or unitary systems and equipment not attached to the DDC

system.

1.4 QUALITY ASSURANCE

A. Criteria:

1.

Single Source Responsibility of subcontractor: The Contractor shall
obtain hardware and software supplied under this Section and
delegate the responsibility to a single source controls installation
subcontractor. The controls subcontractor shall be responsible for
the complete design, installation, and commissioning of the system.
The controls subcontractor shall be in the business of design,
installation and service of such building automation control systems
similar in size and complexity.

Equipment and Materials: Equipment and materials shall be cataloged
products of manufacturers regularly engaged in production and
installation of HVAC control systems. Products shall be
manufacturer’s latest standard design and have been tested and
proven in actual use.

The controls subcontractor shall provide a list of no less than five
similar projects which have building control systems as specified in
this Section. These projects must be on-line and functional such
that the Department of Veterans Affairs (VA) representative would
observe the control systems in full operation.

The controls subcontractor shall have in-place facility within 50
miles with technical staff, spare parts inventory for the next five
(5) years, and necessary test and diagnostic equipment to support
the control systems.

The controls subcontractor shall have minimum of three years
experience in design and installation of building automation systems
similar in performance to those specified in this Section. Provide
evidence of experience by submitting resumes of the project manager,
the local branch manager, project engineer, the application

engineering staff, and the electronic technicians who would be
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involved with the supervision, the engineering, and the installation
of the control systems. Training and experience of these personnel
shall not be less than three years. Failure to disclose this
information will be a ground for disqualification of the supplier.

6. Provide a competent and experienced Project Manager employed by the
Controls Contractor. The Project Manager shall be supported as
necessary by other Contractor employees in order to provide
professional engineering, technical and management service for the
work. The Project Manager shall attend scheduled Project Meetings as
required and shall be empowered to make technical, scheduling and
related decisions on behalf of the Controls Contractor.

Codes and Standards:

1. A1l work shall conform to the applicable Codes and Standards.

2. Electronic equipment shall conform to the requirements of FCC
Regulation, Part 15, Governing Radio Frequency Electromagnetic

Interference, and be so labeled.

1.5 PERFORMANCE

A.

The completed controls installation shall provide the following

performance at this building’s operator workstation, through the

existing, updated graphical interface (HMI), Honeywell front end:

1. Graphic Display: The installation shall display up to four (4)
graphics on a single screen with a minimum of twenty (20) dynamic
points per graphic. All current data shall be displayed within ten
(10) seconds of the request.

2. Graphic Refresh: The installation shall update all dynamic points
with current data within eight (8) seconds. Data refresh shall be
automatic, without operator intervention.

3. Object Command: The maximum time between the command of a binary
object by the operator and the reaction by the device shall be
two(2) seconds. Analog objects shall start to adjust within two (2)
seconds.

4. Object Scan: All changes of state and change of analog values shall
be transmitted over the high-speed network such that any data used
or displayed at a controller or work-station will be current, within
the prior six (6) seconds.

5. Alarm Response Time: The maximum time from when an object goes into
alarm to when it is annunciated at the workstation shall not exceed

(10) seconds.
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6. Program Execution Frequency: Custom and standard applications shall
be capable of running as often as once every (5) seconds. The
Contractor shall be responsible for selecting execution times
consistent with the mechanical process under control.

7. Multiple Alarm Annunciations: All workstations on the network shall
receive alarms within five (5) seconds of each other.

8. Performance: Programmable Controllers shall be able to execute DDC
PID control loops at a selectable frequency from at least once every
one (1) second. The controller shall scan and update the process
value and output generated by this calculation at this same

frequency.

9. Reporting Accuracy: Listed below are minimum acceptable reporting

end-to-end accuracies for all values reported by the installation:

Measured Variable Reported Accuracy
Space temperature £0.5°C (£1°F)

Ducted air temperature +0.5°C [+1°F]

Outdoor air temperature +1.0°C [+2°F]

Dew Point +1.5°C [+3°F]

Water temperature +0.5°C [+1°F]
Relative humidity +2% RH

Water flow +1% of reading

Air flow (terminal) +10% of reading

Air flow (measuring stations) +5% of reading

Air pressure (ducts) +25 Pa [#0.1"w.c.]
Air pressure (space) +0.3 Pa [£0.001"w.c.]
Water pressure +2% of full scale *Note 1
Electrical Power +0.5% of reading

Note 1: for both absolute and differential pressure
10. Control stability and accuracy: Control sequences shall maintain

measured variable at setpoint within the following tolerances:
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Controlled Variable Control Accuracy Range of Medium
Air Pressure +50 Pa (#0.2 in. w.g.) |0-1.5 kPa (0-6 in. w.g.)
Air Pressure +3 Pa (#0.01 in. w.g.) -25 to 25 Pa

(-0.1 to 0.1 in. w.g.)
Airflow +10% of full scale
Space Temperature +1.0°C (£2.0°F)
Duct Temperature +1.5°C (+3°F)
Humidity +5% RH
Fluid Pressure +10 kPa (+1.5 psi) 0-1 MPa (1-150 psi)
Fluid Pressure +250 Pa (1.0 in. w.g.) 0-12.5 kPa
(0-50 in. w.g.)
differential

11. Extent of direct digital control: control design shall allow for at
least the points indicated on the points lists on the drawings, plus
capacity for up to 10 percent additional binary inputs, binary
outputs, analogue inputs and analogue outputs.

1.6 WARRANTY

A. Labor and materials for control systems shall be warranted for a period
no less than 1 year from date of owner acceptance (refer to Warranty in
FAR clause 52.246-21).

B. Control system failures during the warranty period shall be adjusted,
repaired, or replaced at no cost or reduction in service to the owner.
The system includes all computer equipment, transmission equipment, and
all sensors and control devices.

C. The on-line support service shall allow the Controls supplier to dial
out over telephone lines to or connect via (through password-limited
access) VPN through the internet monitor and control the facility'’s
building automation system. This remote connection to the facility
shall be within two (2) hours of the time that the problem is reported.
This coverage shall be extended to include normal business hours, after
business hours, weekend and holidays. If the problem cannot be resolved
with on-line support services, the Controls supplier shall dispatch the
qualified personnel to the job site to resolve the problem within 24
hours after the problem is reported.

D. Controls and Instrumentation subcontractor shall be responsible for

temporary operations and maintenance of the control systems during the
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construction period until final commissioning, training of facility

operators and acceptance of the project by VA.

1.7 SUBMITTALS

A.

Submit shop drawings in accordance with Section 01 33 23, SHOP

DRAWINGS, PRODUCT DATA, AND SAMPLES.

Manufacturer’s literature and data for all components including the

following:

1.

2.

A wiring diagram for each type of input device and output device
including DDC controllers, modems, repeaters, etc. Diagram shall
show how the device is wired and powered, showing typical
connections at the digital controllers and each power supply, as
well as the device itself. Show for all field connected devices,
including but not limited to, control relays, motor starters,
electric or electronic actuators, and temperature pressure, flow and
humidity sensors and transmitters.

A diagram of each terminal strip, including digital controller
terminal strips, terminal strip location, termination numbers and
the associated point names.

Control dampers and control valves schedule, including the size and
pressure drop.

Catalog cut sheets of all equipment used. This includes, but is not
limited to software (by manufacturer and by third parties), DDC
controllers, panels, peripherals, airflow measuring stations and
associated components, and auxiliary control devices such as
sensors, actuators, and control dampers. When manufacturer’s cut
sheets apply to a product series rather than a specific product, the
data specifically applicable to the project shall be highlighted.
Each submitted piece of literature and drawings should clearly
reference the specification and/or drawings that it supposed to
represent.

Sequence of operations for each HVAC unit and the associated control
diagrams. Equipment and control labels shall correspond to those
shown on the drawings.

Color prints of proposed graphics with a list of points for display.
Furnish a BACnet Protocol Implementation Conformance Statement
(PICS) for each BACnet-compliant device.

Schematic wiring diagrams for all control, communication and power

wiring. Provide a schematic drawing to demonstrate connection and

23 09 23 - 11



RENOVATE B25 TO IMPROVE EFFICIENCY PROJECT NO. 538-16-101
VAMC, CHILLICOTHE, OHIO

incorporation into the existing fiber backbone and Honeywell front-
end. Label all cables and ports with computer manufacturers’ model
numbers and functions. Show all interface wiring to the control
system.

10. An instrumentation list for each controlled system. Each element of
the controlled system shall be listed in table format. The table
shall show element name, type of device, manufacturer, model number,
and product data sheet number.

11. Riser diagrams of wiring between central control unit(s) and all
control panels.

12. Scaled plan drawings showing connection to the fiber backbone,
extension to front-end, and locations of control panels,
controllers, routers, gateways, ECC, and larger controlled devices.

13. Construction details for all installed conduit, cabling, raceway,
cabinets, and similar. Construction details of all penetrations and
their protection.

14. Quantities of submitted items may be reviewed but are the
responsibility of the contractor administered by this Section of the
technical specifications.

C. Product Certificates: Compliance with Article, QUALITY ASSURANCE.

D. Licenses: Provide licenses for all software residing on and used by the
Controls Systems and transfer these licenses to the Owner prior to
completion.

E. As Built Control Drawings:

1. Furnish three (3) copies of as-built drawings for each control
system. The documents shall be submitted for approval prior to final
completion.

2. Furnish one (1) stick set of applicable control system prints for
each mechanical system for wall mounting. The documents shall be
submitted for approval prior to final completion.

3. Furnish one (1) CD-ROM in CAD DWG and/or .DXF format for the
drawings noted in subparagraphs above.

F. Operation and Maintenance (0O/M) Manuals) :

1. Submit in accordance with Article, INSTRUCTIONS, in Specification
Section 01 00 00, GENERAL REQUIREMENTS.

2. Include the following documentation:

a. General description and specifications for all components,

including logging on/off, alarm handling, producing trend
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reports, overriding computer control, and changing set points and
other variables.

b. Detailed illustrations of all the control systems specified for
ease of maintenance and repair/replacement procedures, and
complete calibration procedures.

c. One copy of the final version of all software provided including
operating systems, programming language, operator workstation
software, and graphics software.

d. Complete troubleshooting procedures and guidelines for all
systems.

e. Complete operating instructions for all systems.

f. Recommended preventive maintenance procedures for all system
components including a schedule of tasks for inspection, cleaning
and calibration. Provide a list of recommended spare parts needed
to minimize downtime.

g. Training Manuals: Submit the course outline and training material
to the Owner for approval three (3) weeks prior to the training
to VA facility personnel. These persons will be responsible for
maintaining and the operation of the control systems, including
programming. The Owner reserves the right to modify any or all of
the course outline and training material.

h. Licenses, guaranty, and other pertaining documents for all

equipment and systems.

G. Submit Performance Report to Resident Engineer prior to final

inspection.

1.8 INSTRUCTIONS

A. Instructions to VA operations personnel: Perform in accordance with

Article, INSTRUCTIONS, in Specification Section 01 00 00, GENERAL

REQUIREMENTS, and as noted below.

1.

First Phase: Formal instructions to the VA facilities personnel for
a total of 16 hours, given in multiple training sessions (each no
longer than four hours in length), conducted sometime between the
completed installation and prior to the performance test period of
the control system, at a time mutually agreeable to the Contractor

and the VA.

Second Phase: This phase of training shall comprise of on the job

training during start-up, checkout period, and performance test
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period. VA facilities personnel will work with the Contractor’s
installation and test personnel on a daily basis during start-up and
checkout period. During the performance test period, controls
subcontractor will provide 16 hours of instructions, given in
multiple training sessions (each no longer than four hours in
length), to the VA facilities personnel.

3. The O/M Manuals shall contain approved submittals as outlined in
Article 1.7, SUBMITTALS. The Controls subcontractor will review the
manual contents with VA facilities personnel during second phase of
training.

4. Training shall be given by direct employees of the controls system

subcontractor.

1.9 PROJECT CONDITIONS (ENVIRONMENTAL CONDITIONS OF OPERATION)

A.

The controls equipment shall be designed to operate in ambient
condition of 20 to 35°C (65 to 90°F) at a relative humidity of 20 to 80%
non-condensing.

All electronic equipment shall operate properly with power fluctuations
of plus 10 percent to minus 15 percent of nominal supply voltage.
Sensors and controlling devices shall be designed to operate in the

environment, which they are sensing or controlling.

1.10 APPLICABLE PUBLICATIONS

A.

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (ASHRAE) :

Standard 135-10......... BACNET Building Automation and Control Networks

American Society of Mechanical Engineers (ASME) :

B16.18-01.......c0vv... Cast Copper Alloy Solder Joint Pressure
Fittings.
B16.22-01............... Wrought Copper and Copper Alloy Solder Joint

Pressure Fittings.

American Society of Testing Materials (ASTM):

B32-08. ..t iiinennnn. Standard Specification for Solder Metal

B88-09. ... Standard Specifications for Seamless Copper
Water Tube

B88M-09. ... ... Standard Specification for Seamless Copper
Water Tube (Metric)

B280-08. ..., Standard Specification for Seamless Copper Tube
for Air-Conditioning and Refrigeration Field
Service
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D2737-03 ..t Standard Specification for Polyethylene (PE)
Plastic Tubing

Federal Communication Commission (FCC) :

Rules and Regulations Title 47 Chapter 1-2001 Part 15: Radio Frequency
Devices.

Institute of Electrical and Electronic Engineers (IEEE):

802.3-11.....iiiiinnn. Information Technology-Telecommunications and
Information Exchange between Systems-Local and
Metropolitan Area Networks— Specific
Requirements-Part 3: Carrier Sense Multiple
Access with Collision Detection (CSMA/CD)
Access method and Physical Layer Specifications

National Fire Protection Association (NFPA):

TO-11. ... National Electric Code
90A-09. .. i i ittt it Standard for Installation of Air-Conditioning
and Ventilation Systems

Underwriter Laboratories Inc (UL):

94-10. . i ittt iiiie e Tests for Flammability of Plastic Materials for
Parts and Devices and Appliances

294-10. ..ttt Access Control System Units

486A/486B-10.....cvuu... Wire Connectors

555S5-11. .. i Standard for Smoke Dampers

916-10. ..t Energy Management Equipment

1076-10. ... Proprietary Burglar Alarm Units and Systems

PART 2 - PRODUCTS

2.1 MATERIALS

A.

Use new products that the manufacturer is currently manufacturing and
that have been installed in a minimum of 25 installations. Spare parts
shall be available for at least five years after completion of this

contract.

2.2 CONTROLS SYSTEM ARCHITECTURE

A.

General

1. The Controls Systems shall consist of multiple nodes and associated
equipment connected by industry standard digital and communication
network arrangements.

2. The controllers and network connection equipment shall be standard
products of recognized major manufacturers available through normal
PC and computer vendor channels — not "Clones" assembled by a third-
party subcontractor.

The Specifications for the individual elements and component subsystems

shall be minimum requirements and shall be augmented as necessary by
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the Contractor to achieve both compliance with all applicable codes,

standards and to meet all requirements of the Contract Documents.

Network

1. The existing campus fiber backbone network utilizes BACnet
communications protocol operating over a standard Ethernet LAN and
operates at a minimum speed of 100 Mb/sec.

2. New controls networked within Building 25 shall utilize only copper
and optical fiber communication media as appropriate and shall
comply with applicable codes, ordinances and regulations. 3.

Third Party Interfaces:

1. The contractor administered by this Section of the technical
specifications shall include necessary hardware, equipment, software
and programming to allow data communications between this controls
systems and building system controllers and devices supplied by
other trades.

2. Other manufacturers and contractors supplying other associated
equipment shall provide their necessary hardware, software and
start-up at their cost and shall cooperate fully with the contractor
administered by this Section of the technical specifications in a
timely manner and at their cost to ensure complete functional

integration.

2.3 COMMUNICATION

A.

Control products, communication media, connectors, repeaters,
controllers and Ethernet LAN switch shall comprise a native BACnet
internetwork. Controller and operator interface communication shall
conform to ANSI/ASHRAE Standard 135-2008, BACnet.

1. The Data link / physical layer protocol (for communication)
acceptable to the VA throughout its facilities is Ethernet (ISO
8802-3) and BACnet/IP.

2. The ARCNET data link / physical protocol may be used in new BACnet
sub-networks in VA non-healthcare and non-lab facilities.

FEach controller shall have a communication port for connection to an

operator interface.

Internetwork operator interface and value passing shall be transparent

to internetwork architecture.

1. An operator interface connected to a controller shall allow the
operator to interface with each internetwork controller as if

directly connected. Controller information such as data, status,
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reports, system software, and custom programs shall be viewable and
editable from each internetwork controller.

2. Inputs, outputs, and control variables used to integrate control
strategies across multiple controllers shall be readable by each
controller on the internetwork. Program and test all cross-—
controller links required to execute specified control system
operation. An authorized operator shall be able to edit cross-
controller links by typing a standard object address.

System shall be expandable to at least twice the required input and

output objects with additional controllers, associated devices, and

wiring. Expansion shall not require operator interface hardware
additions or software revisions.

Controllers with real-time clocks shall use the BACnet Time

Synchronization service. The system shall automatically synchronize

system clocks daily from an operator-designated device via the

internetwork. The system shall automatically adjust for daylight

savings and standard time as applicable.

2.4 ENGINEERING CONTROL CENTER (ECC)

A.

The existing ECC for the campus is located in Building 18 (Security),
and resides on the existing high-speed fiber backbone Ethernet LAN
network (“loop”). The ECC and each standard browser connected to that
server shall be able to access all system information for this
building.

Controllers shall communicate using BACnet protocol. The existing ECC

and control network fiber backbone shall communicate using ISO 8802-3

(Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing

as specified in ASHRAE/ANSI 135-2008, BACnet Annex J.

ECC Software:

1. New controllers shall provide automatic system database save and
restore on the existing ECC’s hard disk a copy of the current
database of each Controller. This database shall be updated whenever
a change is made in any system panel. In the event of a database
loss in a building management panel, the existing ECC shall
automatically restore the database for that panel. This capability
may be disabled by the operator.

2. Provide for manual database save and restore. An operator with
proper clearance shall be able to save the database from any system

panel. The operator shall also be able to clear a panel database and
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10.

manually initiate a download of a specified database to any panel in
the system.

Provide a method of configuring the new installation. This shall
allow for future system changes or additions by users with proper
clearance.

Operating System. The present front-end system is a concurrent
multi-tasking operating system. The operating system also supports
the use of other common software applications.

System Graphics. The existing operator workstation software is
graphically oriented, and the new installation shall be compatible
with the present performance and functionality. The completed
installation and programing shall display of up to 10 graphic
screens at once for comparison and monitoring of system status.
Provide a method for the operator to easily move between graphic
displays and change the size and location of graphic displays on the
screen. The system graphics shall be able to be modified while on-
line. An operator with the proper password level shall be able to
add, delete, or change dynamic objects on a graphic. Dynamic objects
shall include analog and binary values, dynamic text, static text,
and animation files. Graphics shall have the ability to show
animation by shifting image files based on the status of the object.
Custom Graphics. Custom graphic files shall be created with the use
of a graphics generation package and shall be a graphically based
system that uses the mouse to create and modify graphics that are
saved in industry standard formats (such as PCX, TIFF, and GEM). The
graphics generation package also shall provide the capability of
capturing or converting graphics from other programs such as
Designer or AutoCAD.

The present software provides a multi-tasking type environment that
will allow the user to run several applications simultaneously. The
mouse or Alt-Tab keys can be used to quickly select and switch
between multiple applications. The operator shall be able
automatically export data to and work in Microsoft Word, Excel, and
other Windows based software programs, while concurrently on-line
system alarms and monitoring information. This functionality shall
be provided for the new installation for this project through the

present software.
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12. User access 1s protected by a flexible and Owner re-definable
software-based password access protection. Password protection is
multi-level and partitionable to accommodate the varied access
requirements of the different user groups to which individual users
may be assigned. Integrate the new installation into the present
access protection, providing programming/assignment of access
levels for new equipment, sequences, points, alarms,etc. Provide an
audit trail of all user activity on the new installation, including
all actions and changes.

13. A1l new installation controllers shall be completely field-
programmable from the common operator’s keyboard thus allowing hard
disk storage of all data automatically. All programs for the CUs
shall be able to be downloaded from the hard disk. The software
shall provide the following functionality as a minimum:

a. Point database editing, storage and downloading of controller

databases.
b. Scheduling and override of new equipment control sequences.
c. Collection and analysis of historical data.
d. Alarm reporting, routing, messaging, and acknowledgement.
e. Definition and construction of dynamic color graphic displays.
f. Real-time graphical viewing and control of the new installation.
g. Scheduling trend reports.
h. Program editing.

i. Transfer data to third party software.

14. Provide functionality such that using the least amount of steps to
initiate the desired event may perform any of the following
simultaneously:

a. Dynamic color graphics and graphic control.
b. Alarm management.

c. Event scheduling.

d. Dynamic trend definition and presentation.
e. Program and database editing.

15. Graphic Displays:

a. Provide system schematics and floor plans for new work to
provide graphical access at the existing front-end for a
graphical penetration scheme, menu selection, or text based

commands .
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l6.

b. System Graphics shall be project specific and schematically
correct for each system. (ie: coils, fans, dampers located per
equipment supplied with project.) Standard system graphics that
do not match equipment or system configurations are not
acceptable. Operator shall have capability to manually operate
all new equipment and components from each graphic screen at the
existing ECC. Each system graphic shall include a button/tab to
a display of the applicable sequence of operation.

c. Dynamic temperature values, humidity wvalues, flow rates, and
status indication shall be shown in their locations and shall
automatically update to represent current conditions without
operator intervention and without pre-defined screen refresh
values.

d. Color shall be used to indicate status and change in status of
the equipment. The state colors shall be user definable.

e. A dynamic display of this building’s controls architecture
showing status of the controllers, the existing network and the
existing ECC shall be provided.

Trend reports shall be programmed and generated on demand or by pre-

defined schedule and directed to the existing monitor display,

existing printers or existing disk. As a minimum, the system shall
allow the operator to easily obtain the following types of reports
for the new installation:

a. A general list of all selected points in the building.

b. List of all points in the alarm.

List of all points in the override status.

Q. Q

List of all disabled points.
List of all points currently locked out.
List of user accounts and password access levels.

List of weekly schedules.

0oQ O

List of holiday programming.

List of limits and dead bands.

-

Custom reports.
k. System diagnostic reports, including, list of digital controllers
on the network.

1. List of programs.
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17.

19.

ASHRAE Standard 147 Report: Provide a daily report that shows the

operating condition of the chiller as recommended by ASHRAE Standard

147. At a minimum, this report shall include:

a.

Q.

H D Q O

oo

jo]

(@)

5 .Q O

9]

t.

u.

Chilled water (or other secondary coolant) inlet and outlet
temperature

Chilled water (or other secondary coolant) flow

Chilled water (or other secondary coolant) inlet and outlet
pressures

Evaporator refrigerant pressure and temperature

Condenser refrigerant pressure and liquid temperature
Condenser water inlet and outlet temperatures

Condenser water flow

Refrigerant levels

0Oil pressure and temperature

0il level

Compressor refrigerant discharge temperature

Compressor refrigerant suction temperature

Addition of refrigerant

Addition of oil

Vibration levels or observation that vibration is not excessive
Motor amperes per phase

Motor wvolts per phase

PPM refrigerant monitor level

Purge exhaust time or discharge count

Ambient temperature (dry-bulb and wet-bulb)

Date and time logged

Scheduling and Override:

a.

Provide override access through menu selection from the graphical
interface and through a function key.

Provide time-of-day scheduling and overrides of the new building
controls in the existing ECC. Schedules will reside in the
existing ECC. The digital controllers shall ensure equipment
time scheduling should the ECC go off-line. The ECC shall not be
required to execute time scheduling. Program the system to
provide the following spreadsheet graphics as a minimum for the
new installation:

1) Weekly schedules.

2) Zone schedules, minimum of 100 =zones.
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3) Scheduling up to 365 days in advance.

4) Scheduled reports to print at workstation.

20. Collection and Analysis of Historical Data:

a.

21.

Provide programming of trending in the existing ECC that will
allow the operator to monitor and store records of building
activity over an extended period of time. Points may be trended
automatically on time based intervals or change of value, both of
which shall be user definable. The trend interval could be five
(5) minutes to 120 hours. Trend data may be stored on hard disk
for future diagnostic and reporting. Additionally, trend data may
be archived to network drives or removable disk media for off-
site retrieval.

Reports may be customized to include individual points or
predefined groups of at least six points. Provide additional
functionality to allow pre-defined groups of up to 250 trended
points to be easily accessible by other industry standard word
processing and spreadsheet packages. The reports shall be time
and date stamped and shall contain a report title and the name of
the facility.

Provide additional functionality that will allow the operator to
view real time trend data on trend graph displays for the new
installation. A minimum of 20 points may be graphed regardless of
whether they have been predefined for trending. In addition, the
user may pause the graph and take snapshots of the screens to be
stored on the workstation disk for future reference and trend
analysis. Exact point values may be viewed and the graph may be
printed. Operator shall be able to command points directly on the
trend plot by double clicking on the point.

Alarm Management:

Alarm notification shall be provided via two alarm icons, to
distinguish between routine, maintenance type alarms and critical
alarms. The critical alarms shall display on the existing ECC
screen at the time of its occurrence, while others shall display
by clicking on their icon.

Alarm display shall list the alarms with highest priority at the
top of the display. The alarm display shall provide selector

buttons for display of the associated point graphic and message
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in English language. The operator shall be able to sort out the
alarms.

d. Alarm messages shall be customized for each point to display
detailed instructions to the operator regarding actions to take
in the event of an alarm.

e. An operator with proper security level access may acknowledge and
clear the alarm. All that have not been cleared shall be archived
at workstation disk.

Remote Communications: The existing system has the ability to dial

out in the event of an alarm. Provide programming to communicate

alarms from the new installation.

Configuration:

a. Provide automatic backup and restore of all new installation
digital controllers on the existing workstation hard disk. In
addition to all backup data, all databases shall be performed
while the workstation is on-line without disturbing other system

operations.

2.5 OPERATOR’S TERMINAL (OT)

A.

Provide an operator’s terminal (OT) that shall be capable of accessing
all system data. OT shall be installed in the BAS monitoring office
(109) and be connected to the building (network)controller. The OT
shall also be portable, when needed, so that it can be moved and
connected directly into the LAN Ethernet switch or any new controller
for programming, setup, and troubleshooting. OT shall communicate
using BACnet protocol. The terminal shall use the Read (Initiate) and
Write (Execute) BACnet Services. OT shall be an IBM-compatible
notebook-style PC including all software and hardware required.
Hardware: OT shall conform to the BACnet Advanced Workstation (B-AWS)
Profile and shall be BTL-Listed as a B-AWS device.

1. OT shall be commercial standard with supporting 32- or 64-bit
hardware (as limited by the direct-digital control system software)
and software enterprise server. Internet Explorer v11.0 SP1l or
higher, Windows version 7 or higher, Windows Message Queuing,
Windows Internet Information Services (IIS) v7 or higher, minimum
2.8 GHz processor, minimum 500 GB 7200 rpm SATA hard drive with 16
MB cache, minimum 2GB DDR3 SDRAM (minimum 1333 Mhz) memory, 512 MB
video card, minimum 16 inch (diagonal) screen, 10-100-1000 Base-TX

Ethernet NIC with an RJ45 connector or a 100Base-FX Ethernet NIC
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with an SC/ST connector, 56,600 bps modem, an ASCII RS-232

interface, and a 16 speed high density DVD-RW+/- optical drive.

C. Software: OT shall include software equal to the software on the ECC

and, with proper access, be able to perform all functionality of the

ECC.

2.7 NETWORK AND DEVICE NAMING CONVENTION

A. Network Numbers

1.

BACnet network numbers shall be based on a "facility code, network"
concept. The "facility code" is the VAMC'’s or VA campus’ assigned
numeric value assigned to a specific facility or building. The
"network" typically corresponds to a "floor" or other logical
configuration within the building. BACnet allows 65535 network

numbers per BACnet internet work.

The network numbers are thus formed as follows: "Net #" = "FFFNN"

where:

a. FFF = Facility code (see below)

b. NN 00-99 This allows up to 100 networks per facility or
building

B. Device Instances

1.

BACnet allows 4194305 unique device instances per BACnet internet
work. Using Agency's unique device instances are formed as follows:
"Dev #" = "FFFNNDD" where

a. FFF and N are as above and

b. DD

00-99, this allows up to 100 devices per network.

Note Special cases, where the network architecture of limiting
device numbering to DD causes excessive subnet works. The device
number can be expanded to DDD and the network number N can become a
single digit. In NO case shall the network number N and the device
number D exceed 4 digits.

Facility code assignments:

000-400 Building/facility number

Note that some facilities have a facility code with an alphabetic
suffix to denote wings, related structures, etc. The suffix will be
ignored. Network numbers for facility codes above 400 will be

assigned in the range 000-399.

C. Device Names

1.

Name the control devices based on facility name, location within a

facility, the system or systems that the device monitors and/or

23 09 23 - 24



RENOVATE B25 TO IMPROVE EFFICIENCY PROJECT NO. 538-16-101

VAMC,

CHILLICOTHE, OHIO

controls, or the area served. The intent of the device naming is to
be easily recognized. Names can be up to 254 characters in length,
without embedded spaces. Provide the shortest descriptive, but
unambiguous, name. For example, in building #123 prefix the number
with a “B” followed by the building number, if there is only one
chilled water pump "CHWP-1", a valid name would be "B123.CHWP.
1.STARTSTOP". If there are two pumps designated "CHWP-1", one in a
basement mechanical room (Room 0001) and one in a penthouse
mechanical room (Room PHO1l), the names could be "B123.R0001.CHWP.1.
STARTSTOP" or "B123.RPHO1.CHWP.1l.STARTSTOP". In the case of unitary
controllers, for example a VAV box controller, a name might be
"B123.R101.VAV". These names should be used for the value of the
"Object_Name" property of the BACnet Device objects of the
controllers involved so that the BACnet name and the EMCS name are

the same.

2.8 BACNET DEVICES

A.

All BACnet Devices - controllers, gateways, routers, actuators and
sensors shall be native BACnet devices in design and manufacture, and
conform to BACnet Device Profiles and shall be BACnet Testing
Laboratories (BTL) -Listed as conforming to those Device Profiles.
Protocol Implementation Conformance Statements (PICSs), describing the
BACnet capabilities of the Devices shall be published and available of
the Devices through links in the BTL website.

1. BACnet Building (network)Controllers, historically referred to as
NACs, shall conform to the BACnet B-BC Device Profile, and shall be
BTL-Listed as conforming to the B-BC Device Profile. The Device’s
PICS shall be submitted.

2. BACnet Advanced Application Controllers shall conform to the BACnet
B-AAC Device Profile, and shall be BTL-Listed as conforming to the
B-AAC Device Profile. The Device’s PICS shall be submitted.

3. BACnet Application Specific Controllers shall conform to the BACnet
B-ASC Device Profile, and shall be BTL-Listed as conforming to the
B-ASC Device Profile. The Device’s PICS shall be submitted.

4. BACnet Smart Actuators shall conform to the BACnet B-SA Device
Profile, and shall be BTL-Listed as conforming to the B-SA Device
Profile. The Device’s PICS shall be submitted.
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BACnet Smart Sensors shall conform to the BACnet B-SS Device
Profile, and shall be BTL-Listed as conforming to the B-SS Device
Profile. The Device’s PICS shall be submitted.

BACnet routers and gateways shall conform to the BACnet B-OTH Device
Profile, and shall be BTL-Listed as conforming to the B-OTH Device

Profile. The Device’s PICS shall be submitted.

2.9 CONTROLLERS.

A.

General- Provide a BTL-Listed B-BC building controller and an adequate

number of BTL-Listed B-AAC advanced application controllers to achieve

the performance specified in the Part 1 Article on “System Performance”

For the new installation. Each of these controllers shall meet the

following requirements.

1.

The controller shall have sufficient memory to support its operating

system, database, and programming requirements.

The building controller shall share data with the existing ECC and

the other existing networked building controllers. The advanced

application controller shall share data with its building controller
and the other networked advanced application controllers.

The operating system of the controller shall manage the input and

output communication signals to allow distributed controllers to

share real and virtual object information and allow for central
monitoring and alarms.

Controllers that perform scheduling shall have a real-time clock.

The controller shall continually check the status of its processor

and memory circuits. If an abnormal operation is detected, the

controller shall:

a. assume a predetermined failure mode, and

b. generate an alarm notification.

The controller shall communicate with other BACnet devices on the

internetwork using the BACnet Read (Execute and Initiate) and Write

(Execute and Initiate) Property services.

Communication.

a. Each controller shall reside on a BACnet network using the ISO
8802-3 (Ethernet) Data Link/Physical layer protocol for its
communications. Each building controller also shall perform
BACnet routing if connected to a network of custom application

and application specific controllers.
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10.

11.

b. The controller shall provide a service communication port using
BACnet Data Link/Physical layer protocol for connection to a
portable operator’s terminal.

Keypad. A local keypad and display shall be provided for each

controller. The keypad shall be provided for interrogating and

editing data. Provide a system security password shall be available
to prevent unauthorized use of the keypad and display.

Serviceability. Provide diagnostic LEDs for power, communication,

and processor. All wiring connections shall be made to field-

removable, modular terminal strips or to a termination card
connected by a ribbon cable.

Memory. The controller shall maintain all BIOS and programming

information in the event of a power loss for at least 72 hours.

The controller shall be able to operate at 90% to 110% of nominal

voltage rating and shall perform an orderly shutdown below 80%

nominal voltage. Controller operation shall be protected against

electrical noise of 5 to 120 Hz and from keyed radios up to 5 W at 1

m (3 ft).

B. Provide BTL-Listed B-ASC application specific controllers for each new

piece of equipment for which they are constructed. Application

specific controllers shall communicate with other BACnet devices on the

internetwork using the BACnet Read (Execute) Property service.

1.

Each B-ASC shall be capable of stand-alone operation and shall
continue to provide control functions without being connected to the
network.

Each B-ASC will contain sufficient I/0 capacity to control the

target system.

Communication.

a. Each controller within the building’s inter—-network shall reside
on an ARCNET network using the ISO 8802-2 Data Link/Physical
layer protocol for its communications.

b. Each controller shall have a BACnet Data Link/Physical layer
compatible connection for the portable laptop computer (or a
portable operator’s tool). This connection shall be extended to a
space temperature sensor port where shown.

Serviceability. Provide diagnostic LEDs for power, communication,

and processor. All wiring connections shall be made to field-
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removable, modular terminal strips or to a termination card
connected by a ribbon cable.

Memory. The application specific controller shall use nonvolatile
memory and maintain all BIOS and programming information in the
event of a power loss.

Immunity to power and noise. Controllers shall be able to operate at
90% to 110% of nominal voltage rating and shall perform an orderly
shutdown below 80%. Operation shall be protected against electrical
noise of 5-120 Hz and from keyed radios up to 5 W at 1 m (3 ft).
Transformer. Power supply for the ASC must be rated at a minimum of
125% of ASC power consumption and shall be of the fused or current

limiting type.

C. Direct Digital Controller Software

1.

The software programs specified in this section shall be
commercially available, concurrent, multi-tasking operating system
and support the use of software application that operates under DOS
or Microsoft Windows.

All points shall be identified by up to 30-character point name and
l6-character point descriptor. The same names shall be used at the
ECC.

All control functions shall execute within the stand-alone control
units via DDC algorithms. The VA shall be able to customize control
strategies and sequences of operations defining the appropriate
control loop algorithms and choosing the optimum loop parameters.
All controllers shall be capable of being programmed to utilize
stored default values for assured fail-safe operation of critical
processes. Default values shall be invoked upon sensor failure or,
if the primary value is normally provided by the central or another
CU, or by loss of bus communication. Individual application software
packages shall be structured to assume a fail-safe condition upon
loss of input sensors. Loss of an input sensor shall result in
output of a sensor-failed message at the existing ECC. Each ACU and
RCU shall have capability for local readouts of all functions. The
UCUs shall be read remotely.

All DDC control loops shall be able to utilize any of the following
control modes:

a. Two position (on-off, slow-fast) control.

b. Proportional control.
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Proportional plus integral (PI) control.

d. Proportional plus integral plus derivative (PID) control. All PID
programs shall automatically invoke integral wind up prevention
routines whenever the controlled unit is off, under manual
control of an automation system or time initiated program.

e. Automatic tuning of control loops.

6. System Security: Operator access shall be secured using individual
password and operator’s name. Passwords shall restrict the operator
to the level of object, applications, and system functions assigned
to him. A minimum of six (6) levels of security for operator access
shall be provided.

7. Application Software: The controllers shall provide the following
programs as a minimum for the purpose of optimizing energy
consumption while maintaining comfortable environment for occupants.
All application software shall reside and run in the system digital
controllers. Editing of the application shall occur at the existing
ECC or via the 0T, when it is necessary, to access directly the
programmable unit.

a. Event Scheduling: Provide a comprehensive menu driven program to
automatically start and stop designated points or a group of
points according to a stored time. This program shall provide the
capability to individually command a point or group of points.
When points are assigned to one common load group it shall be
possible to assign variable time advances/delays between each
successive start or stop within that group. Scheduling shall be
calendar based and advance schedules may be defined up to one
year 1in advance. Advance schedule shall override the day-to-day
schedule. The operator shall be able to define the following
information:

1) Time, day.

2) Commands such as on, off, auto.

3) Time delays between successive commands.
4) Manual overriding of each schedule.

5) Allow operator intervention.

f. Alarm Reporting: The operator shall be able to determine the
action to be taken in the event of an alarm. Alarms shall be
routed to the existing ECC based on time and events. An alarm

shall be able to start programs, login the event, print and
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display the messages. The system shall allow the operator to

prioritize the alarms to minimize nuisance reporting and to speed

operator’s response to critical alarms. A minimum of six (6)

priority levels of alarms shall be provided for each point.

g. Remote Communications: The system shall have the ability to dial
out in the event of an alarm to the existing ECC and alpha-
numeric pagers. The alarm message shall include the name of the
calling location, the device that generated the alarm, and the
alarm message itself. The operator shall be able to remotely
access and operate the system using the existing dial up
communications at the existing ECC. This remote access shall
allow the operator to function the same as local access.

h. Maintenance Management (PM): The program shall monitor equipment
status and generate maintenance messages based upon the operators
defined equipment run time, starts, and/or calendar date limits.
A preventative maintenance alarm shall be printed indicating
maintenance requirements based on pre-defined run time. Each
preventive message shall include point description, limit
criteria and preventative maintenance instruction assigned to
that limit. A minimum of 480-character PM shall be provided for
each component of units such as air handling units.

b. Chilled water operation: This program shall have the ability to
sequence the chiller to minimize energy consumption. The program
shall provide sequence of operation as described in the
specifications and include the following as a minimum:

1) Automatic start/stop of chillers and auxiliaries in accordance
with the sequence of operation, while incorporating
requirements and restraints, such as starting frequency of the
equipment imposed by equipment manufacturers.

2) chilled water pumps and controls.

3) Generate chilled water plant load profiles for use in
forecasting efficient operating schedule.

4) The chilled water plant program shall display the following as
a minimum:

a) chilled water supply and return temperature.
b) Outdoor air dry bulb temperature.
c) Outdoor air wet bulb temperature.

d) On-off status for chiller.
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h) Operating set points-temperature
1) Current limit set point.

m) Date and time.

n) Operating or alarm status.

o) Operating hours.

2.11 SENSORS (AIR, WATER AND STEAM)

A.

Sensors’ measurements shall be read back to the DDC system, and shall

be visible by the ECC.

Temperature and Humidity Sensors shall be electronic, vibration and

corrosion resistant for wall, immersion, and/or duct mounting. Provide

all remote sensors as required for the systems.

1. Temperature Sensors: thermistor type for terminal units and

Resistance Temperature Device (RTD) with an integral transmitter

type for all other sensors.

a.

f.
g.

Duct sensors shall be rigid or averaging type as shown on
drawings. Averaging sensor shall be a minimum of 1 linear ft of
sensing element for each sg ft of cooling coil face area.
Immersion sensors shall be provided with a separable well made of
stainless steel, bronze or monel material. Pressure rating of
well is to be consistent with the system pressure in which it is
to be installed.

Space sensors shall be equipped with in-space User set-point

adjustment limited by the controls to a pre-set range of

adjustment (up or down 2 degrees F, adjustable), override switch,
numerical temperature display on sensor cover, and communication
port. Match room thermostats. Provide a tooled-access cover.

1) Public space sensor: setpoint adjustment shall be only through
the existing ECC or through the DDC system’s diagnostic
device/laptop. Do not provide in-space User set-point
adjustment. Provide an opaque keyed-entry cover if needed to
restrict in-space User set-point adjustment.

Outdoor air temperature sensors shall have watertight inlet

fittings and be shielded from direct sunlight.

Room security sensors shall have stainless steel cover plate with

insulated back and security screws.

Wire: Twisted, shielded-pair cable.

Output Signal: 4-20 ma.

2. Humidity Sensors: Bulk polymer sensing element type.
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a. Duct and room sensors shall have a sensing range of 20 to 80
percent with accuracy of + 2 to * 5 percent RH, including
hysteresis, linearity, and repeatability.

b. Outdoor humidity sensors shall be furnished with element guard
and mounting plate and have a sensing range of 0 to 100 percent
RH.

c. 4-20 ma continuous output signal.

C. Static Pressure Sensors: Non-directional, temperature compensated.
1. 4-20 ma output signal.
2. 0 to 5 inches wg for duct static pressure range.
3. 0 to 0.25 inch wg for Building static pressure range.
D. Water flow sensors:
1. Type: 1Insertion vortex type with retractable probe assembly and 2
inch full port gate valve.
a. Pipe size: 3 to 24 inches.
b. Retractor: ASME threaded, non-rising stem type with hand wheel.

Mounting connection: 2 inch 150 PSI flange.

Q

d. Sensor assembly: Design for expected water flow and pipe size.
e. Seal: Teflon (PTFE).
2. Controller:
a. Integral to unit.
b. Locally display flow rate and total.
c. Output flow signal to BMCS: Digital pulse type.
3. Performance:
a. Turndown: 20:1
b. Response time: Adjustable from 1 to 100 seconds.
c. Power: 24 volt DC
G. Flow switches:
1. Shall be either paddle or differential pressure type.
a. Paddle-type switches (liquid service only) shall be UL Listed,
SPDT snap-acting, adjustable sensitivity with NEMA 4 enclosure.
b. Differential pressure type switches (air or water service) shall
be UL listed, SPDT snap acting, NEMA 4 enclosure, with scale
range and differential suitable for specified application.
H. Current Switches: Current operated switches shall be self powered,
solid state with adjustable trip current as well as status, power, and

relay command status LED indication. The switches shall be selected to
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match the current of the application and output requirements of the DDC

systems.

I. Indoor occupancy sensors: Ceiling and/or wall mounting, solid-state
units with a power supply and relay unit, suitable for the
environmental conditions in which installed.

1. Operation: Unless otherwise indicated, close contacts when covered
area 1is occupied and open contacts when unoccupied; with a 1 to 15
minute adjustable time delay for each action.

2. Sensor Output: Contacts rated to operate the connected relay.
Sensor shall be powered from the relay unit.

3. Relay Unit: Dry contacts rated for control system DC voltage.

4. Mounting:

a. Sensor: Suitable for mounting in any position on a standard
outlet box.

b. Time-Delay and Sensitivity Adjustments: Recessed and concealed
behind hinged door.

5. Indicator: LED, to show when motion is being detected during
testing and normal operation of the sensor.

6. Bypass Switch: Override the on function in case of sensor failure.

7. Manual/automatic selector switch.

J. Dual-technology Type indoor occupancy sensor: Ceiling mounting;
combination PIR and ultrasonic detection methods, field-selectable.

1. Sensitivity Adjustment: Separate for each sensing technology.

2. Detector Sensitivity: Detect occurrences of 150 mm (6-inch) minimum
movement of any portion of a human body that presents a target of
not less than 232 sg. cm (36 sg. in), and detect a person of average
size and weight moving not less than 305 mm (12 inches) in either a
horizontal or a vertical manner at an approximate speed of 305 mm/s
(12 inches/s).

K. Detection Coverage: Coverage and number of sensors shall be sufficient
to provide coverage as required for spaces served and to accurately
provide performance described in the sequence of operations.

L. Indoor vacancy sensor: wall mounting, solid-state units with integral
sensor and switch.

1. Operation: Manually turn on controlled device with switch, and
sensor detects vacancy to turn controlled device off.

2. Switch Rating: 120/277 volt, 1200 watts at 277 volt, 800 watts at
120 volt unit.

23 09 23 - 33



RENOVATE B25 TO IMPROVE EFFICIENCY PROJECT NO. 538-16-101
CHILLICOTHE, OHIO

VAMC,

Mounting:

a. Sensor: Suitable for mounting in a standard switch box.

b. Time-Delay and Sensitivity Adjustments: Integral with switch and
accessible for reprogramming without removing switch.

Indicator: LED, to show when motion is being detected during

testing and normal operation of the sensor.

Switch: Manual operation to turn controlled device on and override

controlled device off.

2.12 CONTROL CABLES

A.

General:

1.

Ground cable shields, drain conductors, and equipment to eliminate
shock hazard and to minimize ground loops, common-mode returns,
noise pickup, cross talk, and other impairments. Comply with
Sections 27 05 26 and 26 05 26.

Cable conductors to provide protection against induction in
circuits. Crosstalk attenuation within the System shall be in excess
of -80 dB throughout the frequency ranges specified.

Minimize the radiation of RF noise generated by the System equipment
so as not to interfere with any audio, video, data, computer main
distribution frame (MDF), telephone customer service unit (CSU), and
electronic private branch exchange (EPBX) equipment the System may
service.

The as-installed drawings shall identify each cable as labeled, used
cable, and bad cable pairs.

Label system’s cables on each end. Test and certify cables in
writing to the VA before conducting proof-of-performance testing.
Minimum cable test requirements are for impedance compliance,
inductance, capacitance, signal level compliance, opens, shorts,
cross talk, noise, and distortion, and split pairs on all cables in
the frequency ranges used. Make available all cable installation and
test records at demonstration to the VA. All changes (used pair,
failed pair, etc.) shall be posted in these records as the change
occurs.

Power wiring shall not be run in conduit with communications trunk

wiring or signal or control wiring operating at 100 volts or less.

B. Analogue control cabling shall be not less than No. 18 AWG solid, with

thermoplastic insulated conductors.
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Copper digital communication cable between the ECC and the B-BC and B-
AAC controllers shall be 100BASE-TX Ethernet, Category 6, not less than
minimum 24 American Wire Gauge (AWG) solid, Shielded Twisted Pair (STP)
or Unshielded Twisted Pair (UTP), with thermoplastic insulated
conductors, enclosed in a thermoplastic outer jacket, as specified in
Section 27 15 00.

1. Other types of media commonly used within IEEE Std 802.3 LANs (e.g.,
10Base-T and 10Base-2) shall be used only in cases to interconnect
with existing media.

Optical digital communication fiber, shall be Multimode or Singlemode

fiber, 62.5/125 micron for multimode or 10/125 micron for singlemode

micron with SC or ST connectors as specified in TIA-568-C.1.

Terminations, patch panels, and other hardware shall be compatible with

the specified fiber and shall be as specified in Section 27 15 00.

Fiber-optic cable shall be suitable for use with the 100Base-FX or the

100Base—-SX standard (as applicable) as defined in IEEE Std 802.3.

2.14 FINAL CONTROL ELEMENTS AND OPERATORS

A.

Fail Safe Operation: Control valves and dampers shall provide "fail
safe" operation in either the normally open or normally closed position
as required for freeze, moisture, and smoke or fire protection.

Spring Ranges: Range as required for system sequencing and to provide

tight shut-off.

Power Operated Control Dampers (other than VAV Boxes): Factory

fabricated, balanced type dampers. All modulating dampers shall be

opposed blade type and gasketed. Blades for two-position, duct-mounted
dampers shall be parallel, airfoil (streamlined) type for minimum noise
generation and pressure drop.

1. Leakage: Except as specified in subparagraph 2 below, maximum
leakage in closed position shall not exceed 7 L/S (15 CFMs)
differential pressure for outside air and exhaust dampers and 200
L/S/ square meter (40 CFM/sqg. ft.) at 50 mm (2 inches) differential
pressure for other dampers.

2. Frame shall be galvanized steel channel with seals as required to
meet leakage criteria.

3. Blades shall be galvanized steel or aluminum, 200 mm (8 inch)
maximum width, with edges sealed as required.

4. Bearing shall be nylon, bronze sleeve or ball type.
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Hardware shall be zinc-plated steel. Connected rods and linkage

shall be non-slip. Working parts of joints shall be brass, bronze,

nylon or stainless steel.

Maximum air velocity and pressure drop through free area the

dampers:

a. Smoke damper in air handling unit: 305 meter per minute (1000
fpm) .

b. Duct mounted damper: 600 meter per minute (2000 fpm).

c. Maximum static pressure loss: 50 Pascal (0.20 inches water gage).

D. Control Valves:

1.

7.

Valves shall be rated for a minimum of 150 percent of system
operating pressure at the valve location but not less than 900 kPa
(125 psig).

Valves 50 mm (2 inches) and smaller shall be bronze body with

threaded or flare connections.

Valves 60 mm (2 1/2 inches) and larger shall be bronze or iron body

with flanged connections.

Brass or bronze seats except for valves controlling media above 100

degrees C (210 degrees F), which shall have stainless steel seats.

Flow characteristics:

a. Three way modulating valves shall be globe pattern. Position
versus flow relation shall be linear relation for steam or equal
percentage for water flow control.

b. Two-way modulating valves shall be globe pattern. Position
versus flow relation shall be linear for steam and equal
percentage for water flow control.

c. Two-way 2-position valves shall be ball, gate or butterfly type.

Maximum pressure drop:

Two position steam control: 20 percent of inlet gauge pressure.

b. Modulating Steam Control: 80 percent of inlet gauge pressure
(acoustic velocity limitation).

c. Modulating water flow control, greater of 3 meters (10 feet) of
water or the pressure drop through the apparatus.

Two position water valves shall be line size.

F. Damper and Valve Operators and Relays:

1.

Electric operator shall provide full modulating control of dampers
and valves. A linkage and pushrod shall be furnished for mounting

the actuator on the damper frame internally in the duct or
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externally in the duct or externally on the duct wall, or shall be

furnished with a direct-coupled design. Metal parts shall be

aluminum, mill finish galvanized steel, or zinc plated steel or
stainless steel. Provide actuator heads which allow for electrical
conduit attachment. The motors shall have sufficient closure torque
to allow for complete closure of valve or damper under pressure.

Provide multiple motors as required to achieve sufficient close-off

torque.

a. Minimum valve close-off pressure shall be equal to the system
pump’s dead-head pressure, minimum 50 psig for valves smaller
than 4 inches.

3. Electronic damper operators: Metal parts shall be aluminum, mill
finish galvanized steel, or zinc plated steel or stainless steel.
Provide actuator heads which allow for electrical conduit
attachment. The motors shall have sufficient closure torque to allow
for complete closure of valve or damper under pressure. Provide
multiple motors as required to achieve sufficient close-off torque.
a. VAV Box actuator shall be mounted on the damper axle or shall be

of the air valve design, and shall provide complete modulating
control of the damper. The motor shall have a closure torque of
35-inch pounds minimum with full torque applied at close off to
attain minimum leakage.
2.15 AIR FLOW STATIONS
A. Air Flow Measuring Station —-- Electronic Thermal Type:

1. Air Flow Sensor Probe:

a. Each air flow sensor shall contain two individual thermal sensing
elements. One element shall determine the velocity of the air
stream while the other element shall compensate for changes in
temperature. Each thermal flow sensor and its associated control
circuit and signal conditioning circuit shall be factory
calibrated and be interchangeable to allow replacement of a
sensor without recalibration of the entire flow station. The
sensor in the array shall be located at the center of equal area
segment of the duct and the number of sensors shall be adequate
to accommodate the expected velocity profile and variation in
flow and temperature. The airflow station shall be of the

insertion type in which sensor support structures are inserted
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from the outside of the ducts to make up the complete electronic
velocity array.

b. Thermal flow sensor shall be constructed of hermetically sealed
thermistors or nickel chromium or reference grade platinum wire,
wound over an epoxy, stainless steel or ceramic mandrel and
coated with a material suitable for the conditions to be
encountered. Each dual sensor shall be mounted in an extruded
aluminum alloy strut.

2. Air Flow Sensor Grid Array:

a. Each sensor grid shall consist of a lattice network of
temperature sensors and linear integral controllers (ICs)
situated inside an aluminum casing suitable for mounting in a
duct. Each sensor shall be mounted within a strut facing
downstream of the airflow and located so that it is protected on
the upstream side. All wiring shall be encased (out of the air
stream) to protect against mechanical damage.

b. The casing shall be made of welded aluminum of sufficient
strength to prevent structural bending and bowing. Steel or iron
composite shall not be acceptable in the casing material.

c. Pressure drop through the flow station shall not exceed 4 Pascal

(0.015" W.G.) at 1,000 meter per minute (3,000 FPM).

PART 3 - EXECUTION
3.1 INSTALLATION
A. General:

1. Examine project plans for control devices and equipment locations;
and report any discrepancies, conflicts, or omissions to Resident
Engineer for resolution before proceeding for installation.

2. Install equipment, piping, wiring /conduit parallel to or at right
angles to building lines.

3. Install all equipment and piping in readily accessible locations. Do
not run tubing and conduit concealed under insulation or inside
ducts.

4. Mount control devices, tubing and conduit located on ducts and
apparatus with external insulation on standoff support to avoid

interference with insulation.
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7.

Provide sufficient slack and flexible connections to allow for
vibration of piping and equipment.

Run tubing and wire connecting devices on or in control cabinets
parallel with the sides of the cabinet neatly racked to permit
tracing.

Install equipment level and plum.

A. Electrical Wiring Installation:

1.

All wiring cabling shall be installed in conduits. Install conduits
and wiring in accordance with Specification Section 26 05 33,
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. Conduits carrying control
wiring and cabling shall be dedicated to the control wiring and
cabling: these conduits shall not carry power wiring. Provide
plastic end sleeves at all conduit terminations to protect wiring
from burrs.

Install digital communication cables in conduit and in accordance

with Specification Section 27 15 00, Communications Horizontal

Cabling.

Install conduit and wiring between digital controllers, electrical

panels, indicating devices, instrumentation, miscellaneous alarm

points, thermostats, and relays as shown on the drawings or as
required under this section.

Install all electrical work required for a fully functional system

and not shown on electrical plans or required by electrical

specifications. Where low voltage (less than 50 volt) power is
required, provide suitable Class B transformers.

Install all system components in accordance with local Building Code

and National Electric Code.

a. Splices: Splices in shielded and coaxial cables shall consist of
terminations and the use of shielded cable couplers. Terminations
shall be in accessible locations. Cables shall be harnessed with
cable ties.

b. Equipment: Fit all equipment contained in cabinets or panels with
service loops, each loop being at least 300 mm (12 inches) long.
Equipment for fiber optics system shall be rack mounted, as
applicable, in ventilated, self-supporting, code gauge steel
enclosure. Cables shall be supported for minimum sag.

c. Cable Runs: Keep cable runs as short as possible. Allow extra

length for connecting to the terminal board. Do not bend flexible
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coaxial cables in a radius less than ten times the cable outside
diameter.

d. Use vinyl tape, sleeves, or grommets to protect cables from
vibration at points where they pass around sharp corners, through
walls, panel cabinets, etc.

Conceal cables, except in mechanical rooms and areas where other

conduits and piping are exposed.

Permanently label or code each point of all field terminal strips to

show the instrument or item served. Color-coded cable with cable

diagrams may be used to accomplish cable identification.

Grounding: ground electrical systems per manufacturer’s written

requirements for proper and safe operation.

C. Install Sensors and Controls:

1.

Temperature Sensors:

a. Install all sensors and instrumentation according to
manufacturer’s written instructions. Temperature sensor locations
shall be readily accessible, permitting quick replacement and
servicing of them without special skills and tools.

b. Calibrate sensors to accuracy specified, if not factory
calibrated.

c. Use of sensors shall be limited to its duty, e.g., duct sensor
shall not be used in lieu of room sensor.

d. Install room sensors permanently supported on wall frame. They
shall be mounted at 1.5 meter (5.0 feet) above the finished
floor.

e. Mount sensors rigidly and adequately for the environment within
which the sensor operates. Separate extended-bulb sensors form
contact with metal casings and coils using insulated standoffs.

f. Sensors used in mixing plenum, and hot and cold decks shall be of
the averaging of type. Averaging sensors shall be installed in a
serpentine manner horizontally across duct. Each bend shall be
supported with a capillary clip.

g. All pipe mounted temperature sensors shall be installed in wells.
All wires attached to sensors shall be air sealed in their
conduits or in the wall to stop air transmitted from other areas
affecting sensor reading.

i. Permanently mark terminal blocks for identification. Protect all

circuits to avoid interruption of service due to short-circuiting
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2.

3.

or other conditions. Line-protect all wiring that comes from
external sources to the site from lightning and static
electricity.

Pressure Sensors:

a. Install duct static pressure sensor tips facing directly
downstream of airflow.

b. Install high-pressure side of the differential switch between the
pump discharge and the check wvalve.

c. Install snubbers and isolation valves on steam pressure sensing
devices.

Actuators:

a. Mount and link damper and valve actuators according to
manufacturer’s written instructions.

b. Check operation of damper/actuator combination to confirm that
actuator modulates damper smoothly throughout stroke to both open
and closed position.

c. Check operation of valve/actuator combination to confirm that
actuator modulates valve smoothly in both open and closed

position.

D. Installation of networks:

1.

The internetwork shall directly support connectivity to a variety of
cabling types. As a minimum provide the following connectivity: 100
Base TX (Category 5e cabling) for the communications between the
existing ECC and the B-BC and the B-AAC controllers.

Third party interfaces: Contractor shall integrate real-time data
from building systems by other trades and databases originating from
other manufacturers as specified and required to make the system

work as one system.

E. Installation of digital controllers and programming:

1.

Provide a separate digital control panel for each major piece of
equipment, such as air handling unit, chiller, pumping unit etc.
Points used for control loop reset such as outdoor air, outdoor
humidity, or space temperature could be located on any of the remote
control units.

Provide sufficient internal memory for the specified control
sequences and trend logging. There shall be a minimum of 50 percent

of available memory free for future use.
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System point names shall be modular in design, permitting easy
operator interface without the use of a written point index.

Provide software programming for the applications intended for the
systems specified, and adhere to the strategy algorithms provided.
Provide graphics for each piece of equipment and floor plan in the
building. This includes each chiller, air handling unit, fan,
terminal unit, energy recovery ventilator, heat exchanger, pump etc.
These graphics shall show all points dynamically as specified in the

point list.

3.2 SYSTEM VALIDATION AND DEMONSTRATION

A. As part of final system acceptance, a system demonstration is required

(see below). Prior to start of this demonstration, the contractor is

to perform a complete validation of all aspects of the controls and

instrumentation system.

B. Validation

1.

Prepare and submit for approval a validation test plan including
test procedures for the performance verification tests. Test Plan
shall address all specified functions of the ECC and all specified
sequences of operation. Explain in detail actions and expected
results used to demonstrate compliance with the requirements of this
specification. Explain the method for simulating the necessary
conditions of operation used to demonstrate performance of the
system. Test plan shall include a test check list to be used by the
Installer’s agent to check and initial that each test has been
successfully completed. Deliver test plan documentation for the
performance verification tests to the owner’s representative 30 days
prior to start of performance verification tests. Provide draft
copy of operation and maintenance manual with performance
verification test.

After approval of the validation test plan, installer shall carry
out all tests and procedures therein. Installer shall completely
check out, calibrate, and test all connected hardware and software
to insure that system performs in accordance with approved
specifications and sequences of operation submitted. Installer

shall complete and submit Test Check List.

C. Demonstration

1.

System operation and calibration to be demonstrated by the installer

in the presence of the Architect or VA's representative on random
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samples of equipment as dictated by the Architect or VA'’s

representative. Should random sampling indicate improper

commissioning, the owner reserves the right to subsequently witness
complete calibration of the system at no addition cost to the VA.

2. Demonstrate to authorities that all required safeties and life
safety functions are fully functional and complete.

3. Make accessible, personnel to provide necessary adjustments and
corrections to systems as directed by balancing agency.

4. The following witnessed demonstrations of field control equipment
shall be included:

a. Observe HVAC systems in shut down condition. Check dampers and
valves for normal position.

b. Test application software for its ability to communicate with
digital controllers, operator workstation, and uploading and
downloading of control programs.

c. Demonstrate the software ability to edit the control program off-
line.

d. Demonstrate reporting of alarm conditions for each alarm and
ensure that these alarms are received at the assigned location,
including operator workstations.

e. Demonstrate ability of software program to function for the
intended applications-trend reports, change in status etc.

f. Demonstrate via graphed trends to show the sequence of operation
is executed in correct manner, and that the HVAC systems operate
properly through the complete sequence of operation, e.g.,
seasonal change, occupied/unoccupied mode, and warm—up condition.

g. Demonstrate hardware interlocks and safeties functions, and that
the control systems perform the correct sequence of operation
after power loss and resumption of power loss.

h. Prepare and deliver to the VA graphed trends of all control loops
to demonstrate that each control loop is stable and the set
points are maintained.

i. Demonstrate that each control loop responds to set point
adjustment and stabilizes within one (1) minute. Control loop
trend data shall be instantaneous and the time between data
points shall not be greater than one (1) minute.

5. Witnessed demonstration of the following functions at the existing

ECC:
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Running each specified report.

b. Display and demonstrate each data entry to show site specific
customizing capability. Demonstrate parameter changes.

c. Step through penetration tree, display all graphics, demonstrate
dynamic update, and direct access to graphics.

d. Execute digital and analog commands in graphic mode.

e. Demonstrate DDC loop precision and stability via trend logs of
inputs and outputs (6 loops minimum) .
Demonstrate scan, update, and alarm responsiveness.

h. Demonstrate digital system configuration graphics with
interactive up-line and downline load, and demonstrate specified

diagnostics.
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1 - GENERAL
1.1 DESCRIPTION:

A. This section specifies the furnishing, installation, and connection of
the interior lighting systems. The terms “lighting fixture,”
“fixture,” and “luminaire” are used iInterchangeably.

1.2 RELATED WORK

A. Section 01 74 19, CONSTRUCTION WASTE MANAGEMENT: Disposal of lamps.

B. Section 02 41 00, DEMOLITION: Removal and disposal of lamps and
ballasts.

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

E. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

F. Section 26 27 26, WIRING DEVICES: Wiring devices used for control of
the lighting systems.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit the following information for each type of lighting
Ffixture designated on the LIGHTING FIXTURE SCHEDULE, arranged in
order of lighting fixture designation.

b. Material and construction details, include information on housing
and optics system.

c. Physical dimensions and description.

d. Wiring schematic and connection diagram.

e. Installation details.

f. Energy efficiency data.
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g- Photometric data based on laboratory tests complying with IES
Lighting Measurements testing and calculation guides.

h. Lamp data including lumen output (initial and mean), color
rendition index (CRI), rated life (hours), and color temperature
(degrees Kelvin).

i. Ballast data including ballast type, starting method, ambient
temperature, ballast factor, sound rating, system watts, and
total harmonic distortion (THD).

J- For LED lighting fixtures, submit US DOE LED Lighting Facts
label, and 1ES L70 rated life.

2. Manuals:

a. Submit, simultaneously with the shop drawings, complete
maintenance and operating manuals, including technical data
sheets, wiring diagrams, and information for ordering replacement
parts.

b. IT changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the Contractor that the interior lighting
systems have been properly installed and tested.

1.5 APPLICABLE PUBLICATIONS

A

Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the
extent referenced. Publications are referenced in the text by
designation only.

American National Standards Institute (ANSI):

C78.1-91. ... ... ... .... Fluorescent Lamps - Rapid-Start Types -
Dimensional and Electrical Characteristics

C78.376-01. .. ... ._._...... Chromaticity of Fluorescent Lamps

American Society for Testing and Materials (ASTM):

C635-07. .o Manufacture, Performance, and Testing of Metal
Suspension Systems for Acoustical Tile and Lay-
in Panel Ceilings

Environmental Protection Agency (EPA):

40 CFR 261.. ..o Identification and Listing of Hazardous Waste

Federal Communications Commission (FCC):
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CFR Title 47, Part 15.._Radio Frequency Devices

CFR Title 47, Part 18..._Industrial, Scientific, and Medical Equipment

I1luminating Engineering Society (IES):

LM-79-08. ... i - Electrical and Photometric Measurements of
Solid-State Lighting Products

LM-80-08. .. ... ... .... Measuring Lumen Maintenance of LED Light
Sources
LM-82-12. . oo i e e a Characterization of LED Light Engines and LED

Lamps for Electrical and Photometric Properties
as a Function of Temperature

Institute of Electrical and Electronic Engineers (I1EEE):

C62.41-91. . . ... .. ..... Surge Voltages in Low Voltage AC Power Circuits

International Code Council (ICC):

IBC-12. . ... . ... International Building Code

National Fire Protection Association (NFPA):

70-11. - National Electrical Code (NEC)

101-12. oo Life Safety Code

National Electrical Manufacturer®s Association (NEMA):

C82.1-04. ... ... Lamp Ballasts - Line Frequency Fluorescent Lamp
Bal lasts

C82.2-02. . ... Method of Measurement of Fluorescent Lamp
Bal lasts

C82.4-02. . ... Lamp Ballasts - Ballasts for High-Intensity

Discharge and Low-Pressure Sodium (LPS) Lamps
(Multiple-Supply Type)

C82.11-11. ... oo Lamp Ballasts - High Frequency Fluorescent Lamp
Bal lasts

LL-9-09. ... ... ... .... Dimming of T8 Fluorescent Lighting Systems

SSL-1-10. ... Electronic Drivers for LED Devices, Arrays, or
Systems

Underwriters Laboratories, Inc. (UL):

496-08. . . ... Lampholders

542-0599. . .. .. .. ._.._..... Fluorescent Lamp Starters

844-12. ... Luminaires for Use in Hazardous (Classified)
Locations

924-12. @ e Emergency Lighting and Power Equipment

935-01. . i Fluorescent-Lamp Ballasts

1029-94 . . . ... High-Intensity-Discharge Lamp Ballasts
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1029A-06. . . .. oo - Ignitors and Related Auxiliaries for HID Lamp
Ballasts

1598-08. ... ..o Luminaires

1574-04 . . . oo Track Lighting Systems

2108-04. .. oo Low-Voltage Lighting Systems

8750-09. ... ... ... Light Emitting Diode (LED) Light Sources for

Use in Lighting Products

PART 2 - PRODUCTS
2.1 LIGHTING FIXTURES

A

B.

Shall be in accordance with NFPA, UL, as shown on drawings, and as

specified.

Sheet Metal:

1. Shall be formed to prevent warping and sagging. Housing, trim and
lens frame shall be true, straight (unless intentionally curved),
and parallel to each other as designed.

2. Wireways and fittings shall be free of burrs and sharp edges, and
shall accommodate internal and branch circuit wiring without damage
to the wiring.

3. When installed, any exposed fixture housing surface, trim frame,
door frame, and lens frame shall be free of light leaks.

4_ Hinged door frames shall operate smoothly without binding. Latches
shall function easily by finger action without the use of tools.

Ballasts and lamps shall be serviceable while the Fixture is in its

normally installed position. Ballasts shall not be mounted to

removable reflectors or wireway covers unless so specified.

Recessed fixtures mounted in an insulated ceiling shall be listed for

use in insulated ceilings.

Mechanical Safety: Lighting Ffixture closures (lens doors, trim frame,

hinged housings, etc.) shall be retained in a secure manner by captive

screws, chains, aircraft cable, captive hinges, or fasteners such that
they cannot be accidentally dislodged during normal operation or
routine maintenance.

Metal Finishes:

1. The manufacturer shall apply standard finish (unless otherwise
specified) over a corrosion-resistant primer, after cleaning to free
the metal surfaces of rust, grease, dirt and other deposits. Edges
of pre-finished sheet metal exposed during forming, stamping or
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shearing processes shall be finished in a similar corrosion
resistant manner to match the adjacent surface(s). Fixture Ffinish
shall be free of stains or evidence of rusting, blistering, or
flaking, and shall be applied after fabrication.

2. Interior light reflecting finishes shall be white with not less than
85 percent reflectances, except where otherwise shown on the
drawing.

3. Exterior finishes shall be as shown on the drawings.

Lighting fixtures shall have a specific means for grounding metallic

wireways and housings to an equipment grounding conductor.

Light Transmitting Components for LED Fixtures:

1. Shall be 100 percent virgin acrylic.

2. Flat lens panels shall have not less than 3 mm (1/8 inch) of average
thickness.

3. Unless otherwise specified, lenses, reflectors, diffusers, and
louvers shall be retained Firmly in a metal frame by clips or
clamping ring in such a manner as to allow expansion and contraction
without distortion or cracking.

Lighting fixtures in hazardous areas shall be suitable for installation

in Class and Division areas as defined in NFPA 70.

2.2 LED EXIT LIGHT FIXTURES

A

B.

C.

D.

F.

Exit light Fixtures shall meet applicable requirements of NFPA and UL.

Housing and door shall be die-cast aluminum.

For general purpose exit light fixtures, door frame shall be hinged,

with latch. For vandal-resistant exit light fixtures, door frame shall

be secured with tamper-resistant screws.

Finish shall be satin or fine-grain brushed aluminum.

There shall be no radioactive material used in the fixtures.

Fixtures:

1. Inscription panels shall be cast or stamped aluminum a minimum of
2.25 mm (0.090 inch) thick, stenciled with 150 mm (6 inch) high
letters, baked with red color stable plastic or Fiberglass. Lamps
shall be luminous Light Emitting Diodes (LED) mounted in center of
letters on red color stable plastic or fiberglass.

2. Double-Faced Fixtures: Provide double-faced fixtures where required
or as shown on drawings.

3. Directional Arrows: Provide directional arrows as part of the

inscription panel where required or as shown on drawings.
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Directional arrows shall be the "chevron-type" of similar size and
width as the letters and meet the requirements of NFPA 101.
G. Voltage: Multi-voltage (120 - 277V).
LED LIGHT FIXTURES
A. General:
1. LED light fixtures shall be in accordance with IES, NFPA, UL, as

shown on the drawings, and as specified.

LED light Ffixtures shall be Reduction of Hazardous Substances
(RoHS)-compliant.
LED drivers shall include the following features unless otherwise

indicated:

a. Minimum efficiency: 85% at full load.

b. Minimum Operating Ambient Temperature: -20° C. (-4° F.)

c. Input Voltage: 120 - 277V (£10%) at 60 Hz.

d. Integral short circuit, open circuit, and overload protection.
e. Power Factor: = 0.95.

f. Total Harmonic Distortion: < 20%.

g- Comply with FCC 47 CFR Part 15.

LED modules shall include the following features unless otherwise
indicated:

a. Comply with IES LM-79 and LM-80 requirements.

b.

Minimum CRI 80 and color temperature 3000° K unless otherwise
specified in LIGHTING FIXTURE SCHEDULE.

Minimum Rated Life: 50,000 hours per IES L70.

Light output lumens as indicated in the LIGHTING FIXTURE
SCHEDULE.

B. LED Downlights:

1. Housing, LED driver, and LED module shall be products of the same

manufacturer.
C. LED Troffers:
1. LED drivers, modules, and reflector shall be accessible,

serviceable, and replaceable from below the ceiling.

2. Housing, LED driver, and LED module shall be products of the same

manufacturer.

SPARE LIGHTING FIXTURES
A. Contractor shall provide (1) spare fixture for each quantity of (10)

of each fixture type listed on lighting Fixture schedule. Fixtures of

quantity less than (10) shall have (1) spare.
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PART 3 - EXECUTION
3.1 INSTALLATION

A.

Installation shall be in accordance with the NEC, manufacturer®s

instructions, and as shown on the drawings or specified.

Align, mount, and level the lighting fixtures uniformly.

Wall-mounted fixtures shall be attached to the studs in the walls, or

to a 20 gauge metal backing plate that is attached to the studs in the

walls. Lighting fixtures shall not be attached directly to gypsum

board.

Lighting Fixture Supports:

1.

Shall provide support for all of the Fixtures. Supports may be
anchored to channels of the ceiling construction, to the structural
slab or to structural members within a partition, or above a
suspended ceiling.

Shall maintain the fixture positions after cleaning and relamping.

Shall support the lighting fixtures without causing the ceiling or

partition to deflect.

Surface mounted lighting fixtures:

a. Fixtures shall be bolted against the ceiling independent of the
outlet box at four points spaced near the corners of each unit.
The bolts (or stud-clips) shall be minimum 6 mm (1/4 inch) bolt,
secured to main ceiling runners and/or secured to Cross runners.
Non-turning studs may be attached to the main ceiling runners and
cross runners with special non-friction clip devices designed for
the purpose, provided they bolt through the runner, or are also
secured to the building structure by 12 gauge safety hangers.
Studs or bolts securing fixtures weighing in excess of 25 kg (56
pounds) shall be supported directly from the building structure.

b. Where ceiling cross runners are installed for support of lighting
fixtures, they must have a carrying capacity equal to that of the
main ceiling runners and be rigidly secured to the main runners.

c. Fixtures less than 6.8 kg (15 pounds) in weight and occupying
less than 3715 sq cm (two square feet) of ceiling area may, when
designed for the purpose, be supported directly from the outlet
box when all the following conditions are met.

1) Screws attaching the fixture to the outlet box pass through
round holes (not key-hole slots) in the fixture body.
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2) The outlet box is attached to a main ceiling runner (or cross
runner) with approved hardware.

3) The outlet box is supported vertically from the building
structure.

d. Fixtures mounted in open construction shall be secured directly
to the building structure with approved bolting and clamping
devices.

5. Single or double pendant-mounted lighting Fixtures:

a. Each stem shall be supported by an approved outlet box mounted
swivel joint and canopy which holds the stem captive and provides
spring load (or approved equivalent) dampening of fixture
oscillations. Outlet box shall be supported vertically from the
building structure.

6. Outlet boxes for support of lighting fixtures (where permitted)
shall be secured directly to the building structure with approved
devices or supported vertically in a hung ceiling from the building
structure with a nine gauge wire hanger, and be secured by an
approved device to a main ceiling runner or cross runner to prevent
any horizontal movement relative to the ceiling.

E. Furnish and install the new lamps as specified for all lighting
Ffixtures installed under this project, and for all existing lighting
Ffixtures reused under this project.

F. The electrical and ceiling trades shall coordinate to ascertain that
approved lighting Fixtures are furnished in the proper sizes and
installed with the proper devices (hangers, clips, trim frames,
flanges, etc.), to match the ceiling system being installed.

G. Bond lighting fixtures to the grounding system as specified in Section
26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

H. At completion of project, replace all defective components of the
lighting fixtures at no cost to the Government.

1. Dispose of lamps per requirements of Section 01 74 19, CONSTRUCTION
WASTE MANAGEMENT, and Section 02 41 00, DEMOLITION.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform the following:

1. Visual Inspection:

a. Verify proper operation by operating the lighting controls.

b. Visually inspect for damage to fixtures, lenses, reflectors,
diffusers, and louvers. Clean fixtures, lenses, reflectors,
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diffusers, and louvers that have accumulated dust, dirt, or
fingerprints during construction.
2. Electrical tests:

a. Exercise dimming components of the lighting fixtures over full
range of dimming capability by operating the control devices(s)
in the presence of the COR. Observe for visually detectable
flicker over full dimming range, and replace defective components
at no cost to the Government.

b. Burn-in all lamps that require specific aging period to operate
properly, prior to occupancy by Government. Burn-in period to be
40 hours minimum, unless specifically recommended otherwise by
the lamp manufacturer. Burn-in dimmed fluorescent and compact
Ffluorescent lamps for at least 100 hours at full voltage, unless
specifically recommended otherwise by the lamp manufacturer.
Replace any lamps and ballasts which fail during burn-in.

3.3 FOLLOW-UP VERIFICATION
A. Upon completion of acceptance checks and tests, the Contractor shall
show by demonstration in service that the lighting systems are in good
operating condition and properly performing the intended function.
--—END---
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SECTION 28 31 00
FIRE DETECTION AND ALARM

PART 1 - GENERAL
1.1 DESCRIPTION

A

D.

This section of the specifications includes the furnishing,
installation, and connection of the fire alarm equipment to form a
complete coordinated system ready for operation. It shall include, but
not be limited to, alarm initiating devices, alarm notification
appliances, control units, fire safety control devices, annunciators,
power supplies, and wiring as shown on the drawings and specified. The
fire alarm system shall not be combined with other systems such as
building automation, energy management, security, etc.

Fire alarm systems shall comply with requirements of the most recent VA
FIRE PROTECTION DESIGN MANUAL and NFPA 72 unless variations to NFPA 72
are specifically identified within these contract documents by the
following notation: "variation'. The design, system layout, document
submittal preparation, and supervision of installation and testing
shall be provided by a technician that is certified NICET level I11 or
a registered fire protection engineer. The NICET certified technician
shall be on site for the supervision and testing of the system. Factory
engineers from the equipment manufacturer, thoroughly familiar and
knowledgeable with all equipment utilized, shall provide additional
technical support at the site as required by the COR or his authorized
representative. Installers shall have a minimum of 2 years experience

installing fire alarm systems.

Fire alarm signals:

2. Building 25 shall have a general evacuation fire alarm signal in
accordance with ASA S3.41 to notify all occupants in the respective
building to evacuate.

Alarm signals (by device), supervisory signals (by device) and system

trouble signals (by device not reporting) shall be distinctly

transmitted to the main fire alarm system control unit located in the
fire department.

The main Fire alarm control unit shall automatically transmit alarm

signals to a listed central station using a digital alarm communicator

transmitter in accordance with NFPA 72.
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1.2 SCOPE

A

A fully addressable fire alarm system as an extension of an existing
non-addressable fire alarm shall be designed and installed in
accordance with the specifications and drawings. Device location and
wiring runs shown on the drawings are for reference only unless
specifically dimensioned. Actual locations shall be in accordance with
NFPA 72 and this specification.

All existing fire alarm equipment, wiring, devices and sub-systems that

are not shown to be reused shall be removed. All existing fire alarm

conduit not reused shall be removed.

Existing fire alarm bells, chimes, door holders, 120VAC duct smoke

detectors, valve tamper switches and waterflow/pressure switches may be

reused only as specifically indicated on the drawings and provided the
equipment:

1. Meets this specification section

2. Is UL listed or FM approved

3. Is compatible with new equipment being installed

4_ Is verified as operable through contractor testing and iInspection

5. Is warranted as new by the contractor.

Existing 120 VAC duct smoke detectors, waterflow/pressure switches, and

valve tamper switches reused by the Contractor shall be equipped with

an addressable interface device compatible with the new equipment being
installed.

Existing reused equipment shall be covered as new equipment under the

Warranty specified herein.

Basic Performance:

1. Alarm and trouble signals from each building fire alarm control
panel shall be digitally encoded by UL listed electronic devices
onto a multiplexed communication system.

2. Response time between alarm initiation (contact closure) and
recording at the main fire alarm control unit (appearance on
alphanumeric read out) shall not exceed 5 seconds.

3. The signaling line circuits (SLC) between building fire alarm
control units shall be wired Style 7 in accordance with NFPA 72.
Isolation shall be provided so that no more than one building can be
lost due to a short circuit fault.

4. Initiating device circuits (IDC) shall be wired Style C in
accordance with NFPA 72.
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5. Signaling line circuits (SLC) within buildings shall be wired Style
4 in accordance with NFPA 72. Individual signaling line circuits
shall be limited to covering 22,500 square feet (2,090 square
meters) of floor space or 3 floors whichever is less.

6. Notification appliance circuits (NAC) shall be wired Style Y in
accordance with NFPA 72.

1.3 RELATED WORK

A.

B.

K.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Requirements for procedures for submittals.

Section 07 84 00
penetrations.
Section 08 71 00
Section 21 13 13
sprinkler systems.

Section 28 05 00 — COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND

SECURITY. Requirements for general requirements that are common to more

FIRESTOPPING. Requirements for fire proofing wall

DOOR HARDWARE. For combination Closer-Holders.
WET-PIPE SPRINKLER SYSTEMS. Requirements for

than one section in Division 28.

Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for conductors and cables.

Section 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS and
Section 27 05 26 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS.
Requirements for grounding of equipment.

Section 28 05 28.33 - CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for infrastructure.

Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for conductors and cables.

Section 28 08 00, COMMISIONING OF ELECTRONIC SAFETY AND SECURITY
SYSTEMS. Requirements for commissioning - systems readiness checklists,
and training.

Section 28 13 00, PHYSICAL ACCESS CONTROL SYSTEMS (PACS). Requirements
for integration with physical access control system.

1.4 SUBMITTALS

A.

B.

General: Submit 5 copies in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

Drawings:

1. Prepare drawings using AutoCAD Release 14 software and include all

contractors information. Layering shall be by VA criteria as
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2.

provided by the Contracting Officer’s Technical Representative
(COR). Bid drawing files on AutoCAD will be provided to the
Contractor at the pre-construction meeting. The contractor shall be
responsible for verifying all critical dimensions shown on the
drawings provided by VA.

Floor plans: Provide locations of all devices (with device number at

each addressable device corresponding to control unit programming),

appliances, panels, equipment, junction/terminal cabinets/boxes,

risers, electrical power connections, individual circuits and raceway

routing, system zoning; number, size, and type of raceways and

conductors in each raceway; conduit fill calculations with cross

section area percent fill for each type and size of conductor and

raceway. Only those devices connected and incorporated into the final

system shall be on these floor plans. Do not show any removed devices

on the floor plans. Show all interfaces for all fire safety functions.

3.

Riser diagrams: Provide, for the entire system, the number, size and
type of riser raceways and conductors in each riser raceway and
number of each type device per floor and zone. Show door holder
interface, elevator control interface, HVAC shutdown interface, fire
extinguishing system interface, and all other fire safety
interfaces. Show wiring Styles on the riser diagram for all
circuits. Provide diagrams both on a per building and campus wide
basis.

Detailed wiring diagrams: Provide for control panels, modules, power
supplies, electrical power connections, auxiliary relays and
annunciators showing termination identifications, size and type
conductors, circuit boards, LED lamps, indicators, adjustable
controls, switches, ribbon connectors, wiring harnesses, terminal
strips and connectors, spare zones/circuits. Diagrams shall be drawn
to a scale sufficient to show spatial relationships between
components, enclosures and equipment configuration.

Two weeks prior to final inspection, the Contractor shall deliver to
the COR 3 sets of as-built drawings and one set of the as-built
drawing computer files (using AutoCAD 2007 or later). As-built
drawings (floor plans) shall show all new and/or existing conduit
used for the fire alarm system.
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C. Manuals:

1. Submit simultaneously with the shop drawings, companion copies of

complete maintenance and operating manuals including technical data

sheets for all items used in the system, power requirements, device

wiring diagrams, dimensions, and information for ordering

replacement parts.

a.

b.

Wiring diagrams shall have their terminals identified to
facilitate installation, operation, expansion and maintenance.
Wiring diagrams shall indicate internal wiring for each item of
equipment and the interconnections between the items of
equipment.

Include complete listing of all software used and installation
and operation instructions including the input/output matrix
chart.

Provide a clear and concise description of operation that gives,
in detail, the information required to properly operate, inspect,
test and maintain the equipment and system. Provide all
manufacturer®s installation limitations including but not limited
to circuit length limitations.

Complete listing of all digitized voice messages.

Provide standby battery calculations under normal operating and
alarm modes. Battery calculations shall include the magnets for
holding the doors open for one minute.

Include information indicating who will provide emergency service
and perform post contract maintenance.

Provide a replacement parts list with current prices. Include a
list of recommended spare parts, tools, and instruments for
testing and maintenance purposes.

A computerized preventive maintenance schedule for all equipment.
The schedule shall be provided on disk in a computer format
acceptable to the VAMC and shall describe the protocol for
preventive maintenance of all equipment. The schedule shall
include the required times for systematic examination, adjustment
and cleaning of all equipment. A print out of the schedule shall
also be provided in the manual. Provide the disk in a pocket
within the manual.

Furnish manuals in 3 ring loose-leaf binder or manufacturer-®s

standard binder.
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k. A print out for all devices proposed on each signaling line
circuit with spare capacity indicated.

2. Two weeks prior to final inspection, deliver 4 copies of the final
updated maintenance and operating manual to the COR.

a. The manual shall be updated to include any information
necessitated by the maintenance and operating manual approval.

b. Complete "As installed" wiring and schematic diagrams shall be
included that shows all items of equipment and their
interconnecting wiring. Show all final terminal identifications.

c. Complete listing of all programming information, including all
control events per device including an updated input/output
matrix.

d. Certificate of Installation as required by NFPA 72 for each
building. The certificate shall identify any variations from the
National Fire Alarm Code.

e. Certificate from equipment manufacturer assuring compliance with
all manufacturers installation requirements and satisfactory
system operation.

D. Certifications:

1. Together with the shop drawing submittal, submit the technician®s
NICET level 111 fire alarm certification as well as certification
from the control unit manufacturer that the proposed performer of
contract maintenance is an authorized representative of the major
equipment manufacturer. Include in the certification the names and
addresses of the proposed supervisor of installation and the
proposed performer of contract maintenance. Also include the name
and title of the manufacturer’s representative who makes the
certification.

2. Together with the shop drawing submittal, submit a certification
from either the control unit manufacturer or the manufacturer of
each component (e.g., smoke detector) that the components being
furnished are compatible with the control unit.

3. Together with the shop drawing submittal, submit a certification
from the major equipment manufacturer that the wiring and connection
diagrams meet this specification, UL and NFPA 72 requirements.

1.5 WARRANTY

All work performed and all material and equipment furnished under this

contract shall be free from defects and shall remain so for a period of
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one year from the date of acceptance of the entire installation by the
Contracting Officer.
1.6 GUARANTY PERIOD SERVICES

A. Complete inspection, testing, maintenance and repair service for the
fire alarm system shall be provided by a factory trained authorized
representative of the manufacturer of the major equipment for a period
of one year from the date of acceptance of the entire installation by
the Contracting Officer.

B. Contractor shall provide all necessary test equipment, parts and labor
to perform required inspection, testing, maintenance and repair.

C. All inspection, testing, maintenance and permanent records required by
NFPA 72, and recommended by the equipment manufacturer shall be
provided by the contractor. Work shall include operation of sprinkler
system alarm and supervisory devices as well as all reused existing
equipment connected to the fire alarm system. It shall include all
interfaced equipment including but not limited to elevators, HVAC
shutdown, and extinguishing systems.

D. Maintenance and testing shall be performed in accordance with NFPA 72.
A computerized preventive maintenance schedule shall be provided and
shall describe the protocol for preventive maintenance of equipment.
The schedule shall include a systematic examination, adjustment and
cleaning of all equipment.

E. Non-included Work: Repair service shall not include the performance of
any work due to improper use, accidents, or negligence for which the
contractor is not responsible.

F. Service and emergency personnel shall report to the Engineering Office
or their authorized representative upon arrival at the hospital and
again upon the completion of the required work. A copy of the work
ticket containing a complete description of the work performed and
parts replaced shall be provided to the VA COR or his authorized
representative.

G. Emergency Service:

1. Warranty Period Service: Service other than the preventative
maintenance, inspection, and testing required by NFPA 72 shall be
considered emergency call-back service and covered under the
warranty of the installation during the warranty period, unless the
required service is a result of abuse or misuse by the Government.
Written notification shall not be required for emergency warranty
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period service. Warranty period service can be required during
normal or overtime emergency call-back service time periods at the
discretion of the COR or his authorized representative.
2. Normal and overtime emergency call-back service shall consist of an
on-site response within 2 hours of notification of a system trouble.
The contractor shall maintain a log at each fire alarm control unit.
The log shall list the date and time of all examinations and trouble
calls, condition of the system, and name of the technician. Each
trouble call shall be fully described, including the nature of the
trouble, necessary correction performed, and parts replaced.
In the event that VA modifies the fire alarm system post-Acceptance but
during the warranty period, Contractor shall be required to verify that
the system, as newly modified or added, is consistent with the
manufacturer®s requirements; any verification performed will be
equitably adjusted under the Changes clause. The post-Acceptance
modification or addition to the fire alarm system shall not void the
continuing requirements under this contract set forth in the Guarantee
Period Service provision for the fire alarm system as modified or
added. The contract will be equitably adjusted under the Changes clause
for such additional performance.

1.7 APPLICABLE PUBLICATIONS

A

The publications listed below (including amendments, addenda,
revisions, supplements and errata) form a part of this specification to
the extent referenced. The publications are referenced in text by the
basic designation only and the latest editions of these publications
shall be applicable.

National Fire Protection Association (NFPA):

NFPA 13 . . ... .... Standard for the Installation of Sprinkler
Systems, 2010 edition

NFPA 14 ... .. .. ....... Standard for the Installation of Standpipes and
Hose Systems, 2010 edition

NFPA 20 ... ... ... ._..... Standard for the Installation of Stationary
Pumps for Fire Protection, 2010 edition

NFPA 70. ..o e National Electrical Code (NEC), 2010 edition

NFPA 72 ... National Fire Alarm Code, 2010 edition

NFPA 90A. . ... . .... Standard for the Installation of Air

Conditioning and Ventilating Systems, 2009
edition
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NFPA 101...... ... ....... Life Safety Code, 2009 edition

Underwriters Laboratories, Inc. (UL): Fire Protection Equipment

Directory

Factory Mutual Research Corp (FM): Approval Guide, 2007-2011

American National Standards Institute (ANSI):

S3.41. .. Audible Emergency Evacuation Signal, 1990
edition, reaffirmed 2008

International Code Council, International Building Code (IBC), 2009

edition

PART 2 — PRODUCTS
2.1 MANUFACTURER

A

Provide products and services by Tyco, Simplex Grinell.

2.2 EQUIPMENT AND MATERIALS, GENERAL

A

All equipment and components shall be new and the manufacturer-®s
current model. All equipment shall be tested and listed by Underwriters
Laboratories, Inc. or Factory Mutual Research Corporation for use as
part of a fire alarm system. The authorized representative of the
manufacturer of the major equipment shall certify that the installation
complies with all manufacturers’ requirements and that satisfactory
total system operation has been achieved.

2.3 CONDUIT, BOXES, AND WIRE

A

B.

Conduit shall be in accordance with Section 28 05 28.33 CONDUIT AND
BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY and as follows:
1. AIl new conduits shall be installed in accordance with NFPA 70.

2. Conduit fill shall not exceed 40 percent of interior cross sectional

area.
3. All new conduits shall be 3/4 inch (19 mm) minimum.
Wire:

1. Wiring shall be in accordance with NEC article 760, Section 28 05
13, CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, and as
recommended by the manufacturer of the fire alarm system. All wires
shall be color coded. Number and size of conductors shall be as
recommended by the fire alarm system manufacturer, but not less than
18 AWG for initiating device circuits and 14 AWG for notification
device circuits.
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2.

4.

Addressable circuits and wiring used for the multiplex communication
loop shall be twisted and shielded unless specifically excepted by
the fire alarm equipment manufacturer in writing.

Any fire alarm system wiring that extends outside of a building
shall have additional power surge protection to protect equipment
from physical damage and false signals due to lightning, voltage and
current induced transients. Protection devices shall be shown on the
submittal drawings and shall be UL listed or in accordance with
written manufacturer®s requirements.

All wire or cable used in underground conduits including those in
concrete shall be listed for wet locations.

C. Terminal Boxes, Junction Boxes, and Cabinets:

1.
2.
3.

Shall be galvanized steel in accordance with UL requirements.

All boxes shall be sized and installed in accordance with NFPA 70.
covers shall be repainted red in accordance with Section 09 91 00,
PAINTING and shall be identified with white markings as "FA"™ for
jJjunction boxes and as "FIRE ALARM SYSTEM"™ for cabinets and terminal
boxes. Lettering shall be a minimum of 3/4 inch (19 mm) high.
Terminal boxes and cabinets shall have a volume 50 percent greater
than required by the NFPA 70. Minimum sized wire shall be considered
as 14 AWG for calculation purposes.

Terminal boxes and cabinets shall have identified pressure type
terminal strips and shall be located at the base of each riser.
Terminal strips shall be labeled as specified or as approved by the
COR.

2.4 FIRE ALARM CONTROL UNIT

A. General:

1.

5.

Each building shall be provided with a fire alarm control unit and
shall operate as a supervised zoned fire alarm system.

Each power source shall be supervised from the other source for loss
of power.

All circuits shall be monitored for integrity.

Visually and audibly annunciate any trouble condition including, but
not limited to main power failure, grounds and system wiring
derangement.

Transmit digital alarm information to the main fire alarm control
unit.

B. Enclosure:
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1. The control unit shall be housed in a cabinet suitable for both
recessed and surface mounting. Cabinet and front shall be corrosion
protected, given a rust-resistant prime coat, and manufacturer®s
standard finish.

2. Cabinet shall contain all necessary relays, terminals, lamps, and
legend plates to provide control for the system.

D. Power Supply:

1. The control unit shall derive its normal power from a 120 volt, 60
Hz dedicated supply connected to the emergency power system. Standby
power shall be provided by a 24 volt DC battery as hereinafter
specified. The normal power shall be transformed, rectified,
coordinated, and interfaced with the standby battery and charger.

2. The door holder power shall be arranged so that momentary or
sustained loss of main operating power shall not cause the release
of any door.

3. Power supply for smoke detectors shall be taken from the fire alarm
control unit.

4. Provide protectors to protect the fire alarm equipment from damage
due to lightning or voltage and current transients.

5. Provide new separate and direct ground lines to the outside to
protect the equipment from unwanted grounds.

E. Circuit Supervision: Each alarm initiating device circuit, signaling
line circuit, and notification appliance circuit, shall be supervised
against the occurrence of a break or ground fault condition in the
field wiring. These conditions shall cause a trouble signal to sound in
the control unit until manually silenced by an off switch.

F. Supervisory Devices: All sprinkler system valves, standpipe control
valves, post indicator valves (P1V), and main gate valves shall be
supervised for off-normal position. Closing a valve shall sound a
supervisory signal at the control unit until silenced by an off switch.
The specific location of all closed valves shall be identified at the
control unit. Valve operation shall not cause an alarm signal. Low air
pressure switches and duct detectors shall be monitored as supervisory
signals. The power supply to the elevator shunt trip breaker shall be
monitored by the fire alarm system as a supervisory signal.

G. Trouble signals:

1. Arrange the trouble signals for automatic reset (non-latching).
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2.

System trouble switch off and on lamps shall be visible through the
control unit door.

Function Switches: Provide the following switches in addition to any

other switches required for the system:

1.

Remote Alarm Transmission By-pass Switch: Shall prevent transmission
of all signals to the main fire alarm control unit when in the "off"
position. A system trouble signal shall be energized when switch is
in the off position.

Alarm Off Switch: Shall disconnect power to alarm notification
circuits on the local building alarm system. A system trouble signal
shall be activated when switch is in the off position.

Trouble Silence Switch: Shall silence the trouble signal whenever
the trouble silence switch is operated. This switch shall not reset
the trouble signal.

Reset Switch: Shall reset the system after an alarm, provided the
initiating device has been reset. The system shall lock in alarm
until reset.

Lamp Test Switch: A test switch or other approved convenient means
shall be provided to test the indicator lamps.

Drill Switch: Shall activate all notification devices without
tripping the remote alarm transmitter. This switch is required only
for general evacuation systems specified herein.

Door Holder By-Pass Switch: Shall prevent doors from releasing
during fire alarm tests. A system trouble alarm shall be energized
when switch is in the abnormal position.

Elevator recall By-Pass Switch: Shall prevent the elevators from
recalling upon operation of any of the devices installed to perform
that function. A system trouble alarm shall be energized when the
switch is in the abnormal position.

HVAC/Smoke Damper By-Pass: Provide a means to disable HVAC fans from
shutting down and/or smoke dampers from closing upon operation of an

initiating device designed to interconnect with these devices.

Remote Transmissions:

1.

2.

Provide capability and equipment for transmission of alarm,
supervisory and trouble signals to the main fire alarm control unit.
Transmitters shall be compatible with the systems and equipment they
are connected to such as timing, operation and other required
features.
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Remote Control Capability: Each building fire alarm control unit shall
be installed and programmed so that each must be reset locally after an
alarm, before the main fire alarm control unit can be reset. After the
local building fire alarm control unit has been reset, then the all
system acknowledge, reset, silence or disabling functions can be
operated by the main fire alarm control unit

System Expansion: Design the control units and enclosures so that the
system can be expanded in the future (to include the addition of 20
percent more alarm initiating, alarm notification and door holder
circuits) without disruption or replacement of the existing control
unit and secondary power supply.

2.5 STANDBY POWER SUPPLY

A

Uninterrupted Power Supply (UPS):

1. The UPS system shall be comprised of a static inverter, a precision
battery float charger, and sealed maintenance free batteries.

2. Under normal operating conditions, the load shall be filtered
through a ferroresonant transformer.

3. When normal AC power fails, the inverter shall supply AC power to
the transformer from the battery source. There shall be no break in
output of the system during transfer of the system from normal to
battery supply or back to normal.

4. Batteries shall be sealed, gel cell type.

5. UPS system shall be sized to operate the central processor, CRT,
printer, and all other directly connected equipment for 5 minutes
upon a normal AC power failure.

Batteries:

1. Battery shall be of the sealed, maintenance free type, 24-volt
nominal .

2. Battery shall have sufficient capacity to power the fire alarm
system for not less than 24 hours plus 5 minutes of alarm to an end
voltage of 1.14 volts per cell, upon a normal AC power failure.

3. Battery racks shall be steel with an alkali-resistant finish.
Batteries shall be secured in seismic areas 2B, 3, or 4 as defined
by the Uniform Building Code.

Battery Charger:

1. Shall be completely automatic, with constant potential charger
maintaining the battery fully charged under all service conditions.
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3.
4.

Charger shall operate from a 120-volt, 60 hertz emergency power
source.

Shall be rated for fully charging a completely discharged battery
within 48 hours while simultaneously supplying any loads connected
to the battery.

Shall have protection to prevent discharge through the charger.
Shall have protection for overloads and short circuits on both AC
and DC sides.

A trouble condition shall actuate the fire alarm trouble signal.
Charger shall have automatic AC line voltage regulation, automatic
current-limiting features, and adjustable voltage controls.

2.6 ANNUNCIATION
A. Annunciator, Alphanumeric Type (System):

1. Shall be a supervised, LCD display containing a minimum of 2 lines
of 40 characters for alarm annunciation in clear English text.

2. Message shall identify building number, floor, zone, etc on the
Ffirst line and device description and status (pull station, smoke
detector, waterflow alarm or trouble condition) on the second line.

3. The initial alarm received shall be indicated as such.

4. A selector switch shall be provided for viewing subsequent alarm
messages.

5. The display shall be UL listed for fire alarm application.

6. Annunciators shall display information for all buildings connected
to the system. Local building annunciators, for general evacuation
system buildings, shall be permitted when shown on the drawings and
approved by the COR.

Printers:

1. System printers shall be high reliability digital input devices, UL
approved, for fire alarm applications. The printers shall operate at
a minimum speed of 30 characters per second. The printer shall be
continually supervised.

2. Printers shall be programmable to either alarm only or event logging

output.

a. Alarm printers shall provide a permanent (printed) record of all
alarm information that occurs within the fire alarm system. Alarm
information shall include the date, time, building number, floor,
zone, device type, device address, and condition.
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b. Event logging printers shall provide a permanent (printed) record
of every change of status that occurs within the fire alarm
system. Status information shall include date, time, building
number, floor, zone, device type, device address and change of
status (alarm, trouble, supervisory, reset/return to normal).

System printers shall provide tractor drive feed pins for

conventional fan fold 8-1/2" x 11" (213 mm X 275 mm) paper.

The printers shall provide a printing and non-printing self test

feature.

Power supply for printers shall be taken from and coordinated with

the building emergency service.

Each printer shall be provided with a stand for the printer and

paper.

Spare paper and ink for printers shall be stocked and maintained as

part of the one year guarantee period services in addition to the

one installed after the approval of the final acceptance test.

2.7 ALARM NOTIFICATION APPLIANCES
A. Bells:

1.

Shall be electric, single-stroke or vibrating, heavy-duty,
under-dome, solenoid type.

2. Unless otherwise shown on the drawings, shall be 6 inches (150 mm)
diameter and have a minimum nominal rating of 80 dBA at 10 feet
(3,000 mm).

3. Mount on removable adapter plates on outlet boxes.

4. Bells located outdoors shall be weatherproof type with metal housing
and protective grille.

5. Each bell circuit shall have a minimum of 20 percent spare capacity.

6. Backplate shall be red with 1/2 inch (13 mm) permanent red letters.
Lettering to read "ALERT", be oriented on the wall or ceiling
properly, and be visible from all viewing directions.

B. Speakers:

1. Shall operate on either 25 VRMS or 70.7 VRMS with field selectable
output taps from 0.5 to 2.0W and originally installed at the 1/2
watt tap. Speakers shall provide a minimum sound output of 80 dBA at
10 feet (3,000 mm) with the 1/2 watt tap.

2. Frequency response shall be a minimum of 400 HZ to 4,000 HZ.
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3.

Four inches (100 mm) or 8 inches (200 mm) cone type speakers ceiling
mounted with white colored baffles in areas with suspended ceilings
and wall mounted in areas without ceilings.

Backplate shall be red with 1/2 inch (13 mm) permanent red letters.
Lettering to read "ALERT"™, be oriented on the wall or ceiling
properly, and be visible from all viewing directions.

C. Strobes:

1.

Xenon flash tube type minimum 15 candela in toilet rooms and 75
candela in all other areas with a flash rate of 1 HZ. Strobes shall
be synchronized where required by the National Fire Alarm Code (NFPA
72).

Backplate shall be red with 1/2 inch (13 mm) permanent red letters.
Lettering to read "Fire'", be oriented on the wall or ceiling
properly, and be visible from all viewing directions.

Each strobe circuit shall have a minimum of 20 percent spare
capacity.

Strobes may be combined with the audible notification appliances
specified herein.

Backplate shall be red with 1/2 inch (13 mm) permanent red letters.
Lettering to read "ALERT", be oriented on the wall or ceiling

properly, and be visible from all viewing directions.

D. Fire Alarm Horns:

1.

2.8 ALARM

Shall be electric, utilizing solid state electronic technology
operating on a nominal 24 VDC.
Shall be a minimum nominal rating of 80 dBA at 10 feet (3,000 mm).
Mount on removable adapter plates on conduit boxes.
Horns located outdoors shall be of weatherproof type with metal
housing and protective grille.
Each horn circuit shall have a minimum of 20 percent spare capacity.
Backplate shall be red with 1/2 inch (13 mm) permanent red letters.
Lettering to read "ALERT", be oriented on the wall or ceiling
properly, and be visible from all viewing directions.

INITIATING DEVICES

A. Manual Fire Alarm Stations:

1.
2.

Shall be non-breakglass, address reporting type.

Station front shall be constructed of a durable material such as
cast or extruded metal or high impact plastic. Stations shall be
semi-Flush type.
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3. Stations shall be of single action pull down type with suitable
operating instructions provided on front in raised or depressed
letters, and clearly labeled "FIRE."

4_ Operating handles shall be constructed of a durable material. On
operation, the lever shall lock in alarm position and remain so
until reset. A key shall be required to gain front access for
resetting, or conducting tests and drills.

5. Unless otherwise specified, all exposed parts shall be red in color
and have a smooth, hard, durable Ffinish.

B. Smoke Detectors:

1. Smoke detectors shall be photoelectric type and UL listed for use
with the fire alarm control unit being furnished.

2. Smoke detectors shall be addressable type complying with applicable
UL Standards for system type detectors. Smoke detectors shall be
installed in accordance with the manufacturer®s recommendations and
NFPA 72.

3. Detectors shall have an indication lamp to denote an alarm
condition. Provide remote indicator lamps and identification plates
where detectors are concealed from view. Locate the remote indicator
lamps and identification plates flush mounted on walls so they can
be observed from a normal standing position.

4_ All spot type and duct type detectors installed shall be of the
photoelectric type.

5. Photoelectric detectors shall be factory calibrated and readily
field adjustable. The sensitivity of any photoelectric detector
shall be factory set at 3.0 plus or minus 0.25 percent obscuration
per foot.

6. Detectors shall provide a visual trouble indication if they drift
out of sensitivity range or fail internal diagnostics. Detectors
shall also provide visual indication of sensitivity level upon
testing. Detectors, along with the fire alarm control units shall be
UL listed for testing the sensitivity of the detectors.

C. Heat Detectors:

1. Heat detectors shall be of the addressable restorable rate
compensated fixed-temperature spot type.

2. Detectors shall have a minimum smooth ceiling rating of 2,500 square
feet (230 square meters).
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3.

Provide a remote indicator lamp, key test station and identification
nameplate (e.g. “Heat Detector - Elevator P- ) for each
elevator group. Locate key test station in plain view on elevator

machine room wall.

D. Water Flow and Pressure Switches:

1.

3.

Wet pipe water flow switches and dry pipe alarm pressure switches
for sprinkler systems shall be connected to the fire alarm system by
way of an address reporting interface device.

All new water flow switches shall be of a single manufacturer and
series and non-accumulative retard type. See Section 21 12 00, FIRE-
SUPPRESSION STANDPIPES and Section 21 13 13, WET-PIPE SPRINKLER
SYSTEMS for new switches added. Connect all switches shown on the
approved shop drawings.

All new switches shall have an alarm transmission delay time that is
conveniently adjustable from O to 60 seconds. Initial settings shall
be 30-45 seconds. Timing shall be recorded and documented during
testing.

E. Extinguishing System Connections:

1.

2.

Kitchen Range Hood and Duct Suppression Systems:

a. Each suppression system shall be equipped with a micro-switch
connected to the building fire alarm control unit. Discharge of a
suppression system shall automatically send a alarm signal to the
building fire detection and alarm system for annunciation.

b. Operation of this suppression system shall also automatically
shut off all sources of fuel and heat to all equipment requiring
protection under the same hood.

Each gaseous suppression system shall be monitored for system alarm

and system trouble conditions via addressable interface devices.

2.9 SUPERVISORY DEVICES

A. Duct Smoke Detectors:

1.

Duct smoke detectors shall be provided and connected by way of an
address reporting interface device. Detectors shall be provided with
an approved duct housing mounted exterior to the duct, and shall
have perforated sampling tubes extending across the full width of
the duct (wall to wall). Detector placement shall be such that there
is uniform airflow in the cross section of the duct.

Interlocking with fans shall be provided in accordance with NFPA 90A
and as specified hereinafter under Part 3.2, "TYPICAL OPERATION".
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3.

Provide remote indicator lamps, key test stations and identification
nameplates (e.g. "'DUCT SMOKE DETECTOR AHU-X'"") for all duct
detectors. Locate key test stations in plain view on walls or
ceilings so that they can be observed and operated from a normal
standing position.

B. Sprinkler and Standpipe System Supervisory Switches:

1.

Each sprinkler system water supply control valve, riser valve or
zone control valve, and each standpipe system riser control valve
shall be equipped with a supervisory switch. Standpipe hose valves,
and test and drain valves shall not be equipped with supervisory
switches.

PIV (post indicator valve) or main gate valve shall be equipped with
a supervisory switch.

Valve supervisory switches shall be connected to the fire alarm
system by way of address reporting interface device.

The mechanism shall be contained in a weatherproof die-cast aluminum
housing that shall provide a 3/4 inch (19 mm) tapped conduit
entrance and incorporate the necessary facilities for attachment to
the valves.

The entire installed assembly shall be tamper-proof and arranged to
cause a switch operation if the housing cover is removed or if the
unit is removed from its mounting.

Where dry-pipe sprinkler systems are installed, high and low air
pressure switches shall be provided and monitored by way of an
address reporting interface devices.

2.10 ADDRESS REPORTING INTERFACE DEVICE

A.

B.

Shall have unique addresses that reports directly to the building fire

alarm panel.

Shall be configurable to monitor normally open or normally closed

devices for both alarm and trouble conditions.

Shall have terminal designations clearly differentiating between the

circuit to which they are reporting from and the device that they are

monitoring.

Shall be UL listed for fire alarm use and compatibility with the panel

to which they are connected.

Shall be mounted in weatherproof housings if mounted exterior to a

building.
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2.11 UTILITY LOCKS AND KEYS:

A_. All key operated test switches, control units, annunciator panels and
lockable cabinets shall be provided with a single standardized utility
lock and key.

B. Key-operated manual Ffire alarm stations shall have a single
standardized lock and key separate from the control equipment.

C. AIl keys shall be delivered to the COR.

2.12 SPARE AND REPLACEMENT PARTS
A. Provide spare and replacement parts as follows:
1. Manual pull stations - 3
2. Heat detectors - 2 of each type
3. Fire alarm horn-strobes - 3
4. Duct smoke detectors with all appurtenances - 1
5. Sprinkler system water flow switch - 1 of each size
6. Sprinkler system water pressure switch - 1 of each type
7. Sprinkler valve tamper switch - 1 of each type
8. Control equipment utility locksets - 5
9. Control equipment keys - 25
10. 2.5 oz containers aerosol smoke - 12
11. Monitor modules - 3
12. Control modules - 3
13. Fire alarm SLC cable (same as installed) — 500 feet (152 m)

B. Spare and replacement parts shall be in original packaging and
submitted to the COR.

C. Furnish and install a storage cabinet of sufficient size and suitable
for storing spare equipment. Doors shall include a pad locking device.
Padlock to be provided by the VA. Location of cabinet to be determined
by the COR.

D. Provide to the VA, all hardware, software, programming tools, license
and documentation necessary to permanently modify the fire alarm system
on site. The minimum level of modification includes addition and
deletion of devices, circuits, zones and changes to system description,
system operation, and digitized evacuation and instructional messages.

2.13 INSTRUCTION CHART:
Provide typewritten instruction card mounted behind a Lexan plastic or
glass cover in a stainless steel or aluminum frame with a backplate.
Install the frame in a conspicuous location observable from each
control unit where operations are performed. The card shall show those
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steps to be taken by an operator when a signal is received under all
conditions, normal, alarm, supervisory, and trouble. Provide an
additional copy with the binder for the input output matrix for the
sequence of operation. The instructions shall be approved by the COR
before being posted.

PART 3 - EXECUTION
3.1 INSTALLATION:

A

F.

Installation shall be in accordance with NFPA 70, 72, 90A, and 101 as
shown on the drawings, and as recommended by the major equipment
manufacturer. Fire alarm wiring shall be installed in conduit. All
conduit and wire shall be installed in accordance with, Section 28 05
13 CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, Section 26
05 26 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS, Section 27 05 26
GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS, Section 28 05 28.33
CONDUIT AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY, and all
penetrations of smoke and fire barriers shall be protected as required
by Section 07 84 00, FIRESTOPPING.

All conduits, junction boxes, conduit supports and hangers shall be
concealed in finished areas and may be exposed in unfinished areas.

All new and reused exposed conduits shall be painted in accordance with
Section 09 91 00, PAINTING to match surrounding finished areas and red
in unfinished areas.

All existing accessible fire alarm conduit not reused shall be removed.
Existing devices that are reused shall be properly mounted and
installed. Where devices are installed on existing shallow backboxes,
extension rings of the same material, color and texture of the new fire
alarm devices shall be used. Mounting surfaces shall be cut and patched
in accordance with Section 01 00 00, GENERAL REQUIREMENTS, Restoration,
and be re-painted in accordance with Section 09 91 00, PAINTING as
necessary to match existing.

All fire detection and alarm system devices, control units and remote
annunciators shall be Fflush mounted when located in finished areas and
may be surface mounted when located in unfinished areas. Exact
locations are to be approved by the COR.

Speakers shall be ceiling mounted and fully recessed in areas with

suspended ceilings. Speakers shall be wall mounted and recessed in
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finished areas without suspended ceilings. Speakers may be surface
mounted in unfinished areas.

Strobes shall be flush wall mounted with the bottom of the unit located
80 inches (2,000 mm) above the floor or 6 inches (150 mm) below
ceiling, whichever is lower. Locate and mount to maintain a minimum 36
inches (900 mm) clearance from side obstructions.

Manual pull stations shall be installed not less than 42 inches (1,050
mm) or more than 48 inches (1,200 mm) from Ffinished floor to bottom of
device and within 60 inches (1,500 mm) of a stairway or an exit door.
Where possible, locate water flow and pressure switches a minimum of 12
inches (300 mm) from a fitting that changes the direction of the flow
and a minimum of 36 inches (900 mm) from a valve.

Mount valve tamper switches so as not to interfere with the normal
operation of the valve and adjust to operate within 2 revolutions
toward the closed position of the valve control, or when the stem has
moved no more than 1/5 of the distance from its normal position.
Connect flow and tamper switches installed under Section 21 13 13, WET-
PIPE SPRINKLER SYSTEMS.

Connect combination closer-holders installed under Section 08 71 00,
DOOR HARDWARE.

3.2 TYPICAL OPERATION

A.

Activation of any manual pull station, water flow or pressure switch,
heat detector, kitchen hood suppression system, gaseous suppression
system, or smoke detector shall cause the following operations to
occur:

1. Operate the emergency voice communication system in Building 25 For
sprinkler protected buildings, flash strobes continuously only in
the zone of alarm. For buildings without sprinkler protection
throughout, flash strobes continuously only on the floor of alarm.

2. Continuously sound a temporal pattern general alarm and flash all
strobes in the building in alarm until reset at the local fire alarm
control unit in Building 25.

4_ Transmit a separate alarm signal, via the main fire alarm control
unit to the fire department.

5. Unlock the electrically locked exit doors within the zone of alarm.

Heat detectors in elevator machine rooms shall, in addition to the

above functions, disconnect all power to all elevators served by that

machine room after a time delay. The time delay shall be programmed
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within the fire alarm system programming and be equal to the time it
takes for the car to travel from the highest to the lowest level, plus
10 seconds.

Smoke detectors in the primary elevator lobbies of Buildings //
indicate the buildings where there is Phase | elevator recall // shall,
in addition to the above functions, return all elevators in the bank to
the secondary floor.

Smoke detectors in the remaining elevator lobbies, elevator machine
room, or top of hoistway shall, in addition to the above functions,
return all elevators in the bank to the primary floor.

Operation of duct smoke detectors shall cause a system supervisory
condition and shut down the ventilation system and close the associated
smoke dampers as appropriate.

Operation of any sprinkler or standpipe system valve supervisory
switch, high/low air pressure switch, or fire pump alarm switch shall
cause a system supervisory condition.

Alarm verification shall not be used for smoke detectors installed for

the purpose of early warning.

3.3 TESTS

A

B.

Provide the service of a NICET level 111, competent, factory-trained
engineer or technician authorized by the manufacturer of the fire alarm
equipment to technically supervise and participate during all of the
adjustments and tests for the system. Make all adjustments and tests in
the presence of the COR.

When the systems have been completed and prior to the scheduling of the

final inspection, furnish testing equipment and perform the following

tests in the presence of the COR. When any defects are detected, make
repairs or install replacement components, and repeat the tests until
such time that the complete fire alarm systems meets all contract
requirements. After the system has passed the initial test and been
approved by the COR, the contractor may request a final iInspection.

1. Before energizing the cables and wires, check for correct
connections and test for short circuits, ground faults, continuity,
and insulation.

2. Test the insulation on all installed cable and wiring by standard
methods as recommended by the equipment manufacturer.
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3. Run water through all flow switches. Check time delay on water flow
switches. Submit a report listing all water flow switch operations
and their retard time in seconds.

4_ Open each alarm initiating and notification circuit to see if
trouble signal actuates.

5. Ground each alarm initiation and notification circuit and verify
response of trouble signals.

3.4 FINAL INSPECTION AND ACCEPTANCE

A.

Prior to final acceptance a minimum 30 day "burn-in' period shall be
provided. The purpose shall be to allow equipment to stabilize and
potential installation and software problems and equipment malfunctions
to be identified and corrected. During this diagnostic period, all
system operations and malfunctions shall be recorded. Final acceptance
will be made upon successful completion of the "burn-in" period and
where the last 14 days is without a system or equipment malfunction.

At the final inspection a factory trained representative of the
manufacturer of the major equipment shall repeat the tests in Article
3.3 TESTS and those required by NFPA 72_. In addition the representative
shall demonstrate that the systems function properly iIn every respect.
The demonstration shall be made in the presence of a VA representative.

3.5 INSTRUCTION

A.

The manufacturer®s authorized representative shall provide instruction

and training to the VA as follows:

1. One 4-hour session to engineering staff, security police and central
attendant personnel for simple operation of the system, maintaining,
programming, modifying, and repairing the system at the completion
of installation.

The Contractor and/or the Systems Manufacturer®s representative shall

provide a typewritten '"Sequence of Operation" including a trouble

shooting guide of the entire system for submittal to the VA. The

sequence of operation will be shown for each input in the system in a

matrix format and provided in a loose leaf binder. When reading the

sequence of operation, the reader will be able to quickly and easily
determine what output will occur upon activation of any input in the

system. The INPUT/OUTPUT matrix format shall be as shown in Appendix A

to NFPA 72.

Furnish the services of a competent instructor for iInstructing

personnel in the programming requirements necessary for system
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expansion. Such programming shall include addition or deletion of
devices, zones, indicating circuits and printer/display text.
- - END - -
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