DEPARTMENT OF YHE ARMY
FORT DETRICK
FREDERICK, MARYLAND 21701

IN REPLY RETER YO,

SMUFD-AE-T 30 August 1968

DDC

SUBJECT: Revisions to Port Detrick Design Criteria Manual D @f}_—_'ﬂn H?ﬁ

TO: All Recipients of the Manual mslm i
ﬂ(" .,‘{‘;,yf:,,.J‘ S T [. U&_@‘EU U s ¢

o |
QD —Ir1966—Pore-Degrici=tasusd e - foumb!m Technical -
Mim?ﬂng Division and Industrial Health & Safety Division. 1 March
l\ 1966. ‘Pasign criteria for microbiological facilities at Port Detrick,
w (In 2 volumés: Volume I, Introduction} Volume II, Design Criteria)
Port Detrick, Frederick, Maryland, 21701,

Our records indicate that your office received one or more copies of
this publication. ,Accordingly, we are forwarding herewith the appro-
priate number of copies of current revisions to Volume II. Each set
consists of revised pages and a covering Check List indicating how
the revisions should be inserted in Volume II. AD 1‘307 | é

Should any of your sets of revisions be incomplete, or if you received
an insufficient number of sets, write to the following address:

Commanding Officer

Port Detrick

ATTN: Technical Releases & Editorial Branch
Technical Information Division

Prederick, Maryland 21701

If you receive more sets than you need, we also would appreciate return
of any extras to the same address.

Inquiries concerning the content of the revisions should be addressed
similarly, except change the attention ]ine to ATIN: Chief, Technical

Engineering Division.

1 Incl . GERALD W. BEVER
As stated //’ Chief, Technical IMformation Division .
. This document has been approved .
Repcufuetzdi v NméHOU shs ' for public relecse and sale; tis §
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::;otma‘:izn Spfoi'r‘\gli;ld Va 22;:581 distribution ls unfimited.
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FORT BEIRICK
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;\i Text
i Reference
Plate No. Page No.

Section 3. PIPING

3.1 Service Piping for Sterilization of Cabinets with
Steam-Formaldehyde . . B PR S |
Typical Pipe and Conduit wdll Support Detail . .
Reducer. Pressure Backflow Preventer . . . . . . . . . . . . 3.13
Cterilizer Vacuum, Vent, and Waste Systems . . . « oo 3014
Tvplcal Water Piping Hook-Up in Contaminated Builfing e« . 3.15
Typical Steam Seals . .. e s e o« . 3.22
Waste Collection Treatment Unit Diagram for Batch
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; Sterilization . . . . . . . . . . .. S A
f' 3.8 Waste Collection Treatment lUnit Dxagram for
; Continuous Pasteurization . . . . . . . . . . . . . . . 3.29
i 3.9 Continous Flow, Heat Exchanger, Sewage Sterilization
System - . e 2
3.10 Color Coding for Piping .« .o T I 5

3.11 Biological Pazard Warning Symbol e e s e e e e e s s e« . 3.35

Section 4., EQUIPMENT AND
ACCESSORIES

Fhotograph of Class I Cabinat, Front Open . 4.8
Photograph of Class I Cabinet, Front Closed . e« o . . 4.8
Photograph of Class 1II Cabinet Array . . . . . . . . . . . 4.9
4.1
4.1

Photograph ¢f Small Animal Cages . . . . . . . . . .
Photograph of Ventilated Animal Cage . . e e e e e e .
Photograph of Ventilated Monkey Cage . . . . . . I $ 1
Fhotograph of Ventilated Cage Rack Equipped with U. V. e oo 4,12
Ventilated Cage Rack . . . . . . P N ¥
Non-Ventilated Cage Rack . . . e b e e s e s w e e oo 4,12
Method of Sealing Sterilizers Extending Through halls e o+ 4,15
Photograph of Wall Seal Around Pags-Through Lock . . . . . 4.15
Photograph of Safety Centrifuge Cups . . . . . . . . . . . 4.20
Piping to Adapt Sterilizer toGas . . . . . . . . . . . . . 4.15
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Section 5. ELECTRICAL

S.1 Typical U.V. Door Barrier . . . . . « v + + o o o o« « + = + 5.7

Secticn €. INSTRUMENTATION AND CONTROLS

6.1 Controlled Atmcaphere Piping for Class III1 Cabinets . . . . 6.8

Appendix B. MICKOBTAL DECONTAMINATION

9

B.1 Modification of an Autoclave for Use with Cans of Freon-
Ethylene Oxide . . . . . . . . « . « « « « ¢ « « « + « « . B.O9A
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FORT DETRICK VOLUME IY
- DESIGN CRITERIA SUBJECT INDEX

SUBJ
Sub ject Page No.
Absolute Filter - see High-Efficiency Particulate Filter
Access to Attlc Spaces . + « « ¢+ .« ¢« 4 ¢ o s .« .+ 1,10
Access LORIOER « & v v v v v e v v e s 0 e sl 1,10
Accesg to Utility Room8 , « « + + + ¢« « v+ « « + + « L.10
Access to Waete Collection Treatment Rooms . . . . . 1.10
Acouatical Ceilings . . . . +« « + ¢« « v ¢« « + » + . L1.30
Air, Compreased ., . . . O 1 4
Air Conditioning Supply, System Components « s e s 2,28
Alr, Dry Compressed . . . . . . . . B O
Alr, DEYy Process . . « + + o « ¢ o ¢ ¢ o o o « o « » 3.15
Alr Flow DIagram . « + + « s + « o o o o o o « s o+ 2.09
Air Flow Patterns, HV&AC ., . « . + + 4 ¢« &+ v o » + « 2.09
Alr Incinerator . . . « v + + v o o ¢ o o o 4« o« 2,19, 5,10, 6.9%
Alr, Tnstrument ., . . « & « ¢ + » o » o o o s s o+ 3,18, 6.5
AirLockS.....................1.9,1'11,1.28
Afr, MABK . ¢ . v 4 o 4 4 4 e e e e e e s e e e e s 3,17
Alr, Proce88 o« « o o « o+ v o o ¢ o s ¢ o s o o ¢ ¢+ 3.16
Alarm System and Fire Detection . . . . . . . . . . 3.33, 5.12, 5,20, 6.10
Alarm System, Biological Spill . . . . . . . . . . . 5.13
Alarm System, Post-Wide . . . . « ¢« + ¢« ¢ o + « « « 5.13
Alarm System, Securdlty . + + o o 4 o v o 4 o o .0 . 314
Apimal CageS8 » + + + v v 4 v e e e e e s e e o oe v o« L1, 2,16, 4,11
Animal Cage Racks . . + o & o o o ¢« » o « v o « » . L.15, 2,16, 4,12
Animsl Holding Cabinets . . . . + « ¢« v « ¢« « « » » 4,10
Animal Holding Room8 + + « « « +v v & & & & o o « » » 113, 1,15, 3.25
Anchoxrs . . . P
ARCHITECTURAL AND STRUC?URAL Table of Comtents . . 1,1
Armor Plate . v 4 v 4 o « o o s 40 s s o s s o« . . LJ11, 3,21, 1,298
Attie & v o 4 v e e e e e e e e e e e e s . 1.10, 1,20
Autoclave - see Sterilizer
Automatic TIMErs8 . « + ¢ ¢ o o v + o o o ¢ ¢ s ¢ v o 312
Back FLow Preventer .« . o s+ + » o o + « o o « » o « 3.13, 6.6
Bacterfal PLlter . . « . v v ¢ v o v 4 v v e oe e oe . 2,14, 2,22, 3.16
Balances o v v « « ¢ o 0 6 0 s o 00 e a0 e e v 4,21
Barri@rs . . v v o 4« ¢ 4 s s e 4 e e s s e e s . 1.8
Burriers, Ultraviolet . . . . « . « + + +« + . » .« » 1.8, 1l.11, 1.22,
1.26, 5.7
* Biological Filters - see Bacterlial Filters
Biological Sefety Cabinet, Class L . . + . . . . . . 1,29, 4,7, 5,10
Biological Safety Cabinet, Class IIXI . . . . . . . . 1.29, 4,7, 4,22,
5.10
\
D
% Under lining indicates principle reference.
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PORT DETRICK
DEGIGN CRITERIA

VOLUME 1L
SUBJECT INDEX
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- Bielogical 8pill Alarm System
“Plowcase ~ see Waste Collection Treatment Units

_ " Cabinet Attachments
-Cabinét Array .
' :fnabinec, Bloleg!.eal Safety, Class [ .

" 'Cabinet Systems

. Cege Racks, Heat Gains . . .
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‘Class III Animal Holding Cabinete .

Brosk Tenk, Water ., . . . . .
Buildere' HMardware . . « « + + « v o & 4 . &
Sullding Structure . . . . . ¢ ¢ 004w e e

. o o

eabfnet » Biological Safety, Class III
Cabinet Sula

* * * L] 4 L] L]

Cabinets and Cases s ) St.:orhéa .
Cabinets, Flammable Solvents
Cage Racke , . . + + + v ¢
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Cage Vemtilation . . . . .
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Caulking Compound - see Sealing Compound
Ceilings . . . . . .
Gellinge, Suspended . . . . .,
Central Exhaust System, HV&AC
Cantzal Supply Syatem, HV&AC
Centrifuge . . .
Centrifuge Wall .

Chaivs . . « +» « + + v o
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Change Roows + . « . .
Chenfcal ¥ume Hood . .
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s s o @
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*

Class I Blological Safuty Cabinsts . .

Clase IIl Biological Safety Cabinete
Clean Animal Holding Rooms . . . ., .
Clesn Receiving and Storage Rooms .
Closed Circuit Talevision System
Closers, DoOor . & « « v &+ « »
Code, Piping « . « + « . .
CGolor.Code, Marking and .
Combustica Alr Ineinerator
Cotpragsed 41y . . . . . .
Condenaate Drain . . . . .
Conduyctiva~Type Floor . .
Sonduitr and Wiring . . ., .
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Page No,

« 5,13

. s 6.6

« 1,26, 1,30

« 1.18

. 4,11

o 2,17

. 1.29, 5.7, 5.10
1.29, 4,7, 4,22,
5.10

. 4.9

. 4.10

+ 4.18, 4,19
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4.12

. 2,27

. 1,16, 2,16

. 4.16

. 1.13, 2.16
2,28
1,23, 1.24, 1,27,
2,24, 3.12, 3,27
4.9, 4.18

. 1.;26, 1.30

o 119, 1.24

o 2415, 2,28

o 2:14, 2,28

. 4.20

o 4u1L, 4,20

. 419

+ 1,10

. 1.30, 2.21, 4.18,
5.10

. 1,29, 4.7

. 4,10

o L.29, 4,7, 4.22

. 1.13

. 1.9

. S5.14, 5,20
1.21
3.8

. 3:34, 3,38

. 4,13, 6.9
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o 1:24, 5.11
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FORT DETRICK
DESIGN CRITERIA

VOLUME 11
SUBJECT INDEX

Subject

Conduit Seal . « « & « ¢« ¢ ¢ o ¢ v & & &
Conference ROOmM . &+ + ¢+ « 4 « « o o o &
Contaminated Laboratories . . . . . . .
Contaminated Receiving Room . . . . . .
Contaminated Rooms . .
Contaminated Vent System to Inclnerator

e s 4 2 & ¢ 4 e

Alr Incinerator .« « « o o« & + &
Controls, Animal Roum . , .
Controls, Change Room . . . . . . ,
Controle, Flammable Material Storage
Controls, Fume Hood . . ., .
Controls, Glassware and Cage Washers
Controls, HV&AC , . . . .
Controls, Incubator . « .« « « + &
Contxols, Process . . . ., .
Controls, Refrigerator . . .
Controls, Safety Cabinet ,
Controls, Sterilizers . .
Controls, Waste Collection
Controls, Water Supply . .
Convertible Rooms . . . .
Cooling Tower . . . . . &
Corridor Widths . . ., .

Curbs . . . . . « « .,

Controls,
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Decontaminadnt . & &+ ¢« 4 & « o+ o ¢ o 4« o
Decontamination Equipment . « . + « + .+ &
Decontamination, Microbial (Appendix B) .
Decontamination Showers - see Disinfectant
Deepfreze « o v ¢ ¢ v ¢« v v ¢ v 0 w4 s
Deionizea Water . . . e v e s e e 4
Design Conditions, HV&AC e e e e e e
Desks, Laboratory . . . . .
Desks, Utility . . . . . . .
Detection Devices . . . . .
Diaphragm Valves , . . . . .
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Diaphragms, Speaking, Dooxs « « . . + .+ &
Diaphragms, Speaking, Wall . . . . . . . .
Disinfectant Showers . . « + ¢« + & . . . &
Distilled Water . . . ., . o s e
Dollinger Filter - see Plpe Line Filter

Doors « v & ¢ v & v« s .
Doors, Alr Lock . . . . .
Doors, Safety Cabinet .
Drain, Condensate . . . .
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Drain Lines . . . . ., .,
Drain, Radiological . . .
Drainage, Air Lock iloors . . . . . ..

-
.
.
.
- .
a & o o »

5 s s+
s e o
-
.

. .
a e 8 + o + & = s e e &
s s e o o . .
a2 s e s 2 s s e o

e & o & ® e

Showers

.
- -

- e ° s » .
u a o« ® s v & o

- e s e * o o
-

Page No.

. 1.25, 5.5
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. 1.20, 1,25

. 1.9, 1712, 1,25

. 1.8, 1.11, 3.19
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. 1.20

. 1.11

. 4.10
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. 3,25, 3.31
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PORT DETRICK
DESIGN CRITERIA

VOLUME 1L

SUBJBOT INDEX

fubiest

Drainage, Plenum Chamber .
Draindge, Safety Cabinets
Drainage, Sterilizers
Drainage, Waste Collection
Draing, Floor
Drinking Water . . .
Dry Compressed Air
DYy Process Alr .
busbwaiter . . . .
punk Tan'

* & s ¢ s =

= = = @
* & & «
e o 8 s e

Bibow Oparated Valves . .
Blectric Air Inecinerator .
Blectric Motora

[ I

Blectrical Requiramsnts of Laboratory Equipment
BLECTRICAL, Table of Contents

Rlevator Doord « . + + . .
Elavator, Bafety Cabinst ,
Blevators and Dumbwaiters
Bmargency Exit Doors . . .
Emergency Lighting . . .
Energency Power .
Entrance Door Controls .
Entrance, Personnel . .
Entrance, Sarvice
Entrance to Buildings,

.
. 00 .
.
.
.

Bpoxy-Agaregate Finish Floor ., .

Exhaust Fan
Exhaust Hoods

e & = 2 3 & o

Treatmen

@ e e 8 ¢ @

L]
.
.
.
.
.
.
.

Procedure
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Exhaust System, Component:s . o

Exhavet System, C

Class I Safeiy
Fxhauat System, Class III Safet
Esthauost Syateme, Gemeral Requir

Expension Joints ., . + . . . .

Explosion Proof Areas .
Exterior Door Hardware . .
Bxterior Doors . « . .« . o
Exterior Walls . . . . . .

e o a

EQUIPMENT AND ACCESSORLES, Table of Contents
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Fan, Bxhaust . . . . . . . . .
Filter, Absolute - see Filter,

Particulate
Filter, Bacterial .
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High-Efficiency
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Filter, Dollinger - see Filter, Pipe Line

Filter, Kigh-Efficiency
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Filter, Pipe Line .
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Filter, High-Efficiency Particulate . . . .
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PORT DETRICK VOLUME II
DESIGN CRITERIA SUBJECT INDEX
Subject Eage No,
Finish, Laboratory Furniture . . . . . . e e . &17
Finishes, Builders' Hardware . ., . . . . e v .o 131
Pinishes, Interior . . . . . e v s+ e v e e e s . 1,28, 1.35
Finishes, Paint . . . . e e e e e .. 123, 1 1,35

Fire Detection and Alarm System

Filre ESCAPEB « + + v s « 4« o o s o o o ¢ » o
Fire Hose Access . . . . e e e e e s e
Fire Resistant Conatruction e v s e e e a s
Fire 2, 2."7-== - e
Flammable Macerial Storage e e e e e e
Floor Covering, Explosion Proof Areas
Floor Draing . . « ¢ « ¢« ¢ ¢ o o o« o« &
Floor Loads . + + ¢ ¢« « ¢ « o & o o o
Floor Seals .« +« + ¢ v ¢ o o + o« o »

Floors . « v o o o o v s ¢ » ¢ o o
Foot Operated Velves . . . . e
Foundation, Building Structure ..
Flush-type Metal Partitions . . . .
Frames, Interior Door and Windew . ,
Fume Hood Control . . . . .

Fume Hood, Radiological and Chemical
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3.12, 3.32, 5.13
1.17, 2.17, 3.33
1,24, 5.11

1.23, .24, 2.24,
3.12, 3.27

2.15, 2,25, 4.18, 6.9
2.21, 5.10

Furniture, Laboratory . . . . . . . . 4.17
Gag, Propane . . « « + « o« s 4 os s s oe e s e . e s 3419
Gas Sterilizer . . . . . . . v ¢ . 4 e 0 e v v . oo 1.9, 3.1, 4,15
Gastight Doors . . « . . « ¢« s o s s » s o o o« s+« L21
General Requirements for HV&GAC ., . . . . . « + + .« » 2.9
General Requirements for Piping . . « « + « « & « . 3.9
General Requiremencs for Valving . . . . . . . . . . 3.9
Glass Block Masonry . . . . « . . e+ e s o+ v v . 1,22, 1,25
Glassware WABHELE . . « « + o« + v o o ¢ o o+ o « o 4,16
Glassware Washing Room . .+ + « + « 4 ¢ o o ¢ + o o » 1,13, 2.16
GLOSSARY (Appendix) . . + v ¢« ¢+ v 4 s v o o+ v s« G.1
Glove Box - see Class IIL Biological Safety Cabinets
Grounding, Power ., . . « « + « 4 v 4 e . . . 5.6, 5,18
Halogen Leak Test Standards . . . . « . + « » « +» . 3.31, 3.34, 4,22
Hardware, Builders' . . . . . . . . « .+ .+ . « . 1.26, 1,30
Heat Bxchangers . . . . . + « + s ¢« o+ o & e« . 4,20
Heat Gains from Animal Cage Racke . . . . . . . . . 2.27
Heat Gains from Equipment . . . . . e oo. 2,27
HEATING, VENTILATION, AND AIR CONDITIONING, Ta ble

of Contents ., . . . . e e s A |
Heavy Duty Cement Finish Floor T 244
Righ-Efficlency Filter . . . « + . « « v ¢ « « « o o 2,17, 2,21, 2,22,

3,27
High Vacuum Steam Sterilizer . . . . . 3.11, 4.16
Hood Area . . . v e e e 44 . . 3.17
High-Efficiency Particul&te Filtex KHEPA) . 2,19, 2.22
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Metal Tagging of Valves . . ce e e e e . 3037
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Miscellaneous Electrical Specialties . . . . . . . . 5,10, 5.18
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Nitrogen . . . . . . c e e e e e . 3021
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sub-gection 5-03, ELECTRICAL. The U.¥. door barrier may be omitted
for air locks serving rooms (other than pllot plant units) in which
a1l the equipment 1is housed in gastight cabinets.

5. Floor Drainage: Air lock floors shall slope toward the more
contaminated roomg or corridor for drainage purposes.

1-02 NON-CONTAMYNATED ROOMS
A. List of Ruoms

1. The main non-contaminated arez will include some or all of the
following rooms:

Entrance corridor
Reception ares

Change room(s)

Main offlce

Laboratory Directox's office
Other offices

Conference rooms and vaults
Lunch room

Recelving and storage

Cage washing

Animal holding

Glagsware washing
Laboratories

Janitor closets

Connecting corxrridors
Lavatory

2. Other non-contaminated areeg, which in general will bte separate
from the main area, include the following:

Acttic (for W&AC and other equipment)
Utility equipment room(s)

B. Requirements

1. Main Office: The main office hae provision for storage of records,
files, and photographs, and controls for the building's communications.

2, Offi » Space: The amount of space for non-contaminated offices
and laboratories may be varied according to need.

3. Viewing Panels and Speaking Diaphragms

a. Except for a sealed crash door, no communicating door ie
permitted directly from the non-contaminated to the contami‘nated areas.
Instead, a viewing psnel and a speaking diaphragm shall be provided in
the corvidor partition separating these areas (see 1-05 F and Plate
No. 1.1).

1.12
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a, Epoxy-aggregate topping shall have a minimum thickness of
1/8" (3/32" t:c 5/32"). Greater thickness (3/16" to 1/4") shall be
epecified in locatione of unusual wear.

b, Epoxy topping shall be furnished, installed, and guaranteed
by one and the same flooring contractor, experienced in this type of
flooring.

c. Bpoxy topping shall be inatalled {n such a manner as to pro-
vide a continuous waterproof berrier, including seals, around penetra-
tions and drains, carrylng the topping up the sides of curbs, and with
the evoidaunce of feather-edging.

d. The required floor pitch shall be provided in the pouring
of the originel structural slab,

e. Epoxy-aggregate topping shall be used for re-surfacing of
damaged or deteriorated floors in areas gpecified in 1-05 C.5., Where
the old conscrete is in particularly bad condition, the use of epoxy-
aggregete reinforced with glass c¢loth should be considered,

6. Beavy Duty Cement Finish Floor: Alternate finish floors for con-

taminated areas, for floors on grade which are sealed with membrane (see
1-04 J), may be Ralman "abeorption process” heavy duty cement finish
floor.

7. Gonductive-type Floors: Conductive-type floors conforming to the
requirements of Ordnance Safety Manual ORD M 7-224 ghall be used in spaces

vhere risk of explosion may exist (see also 5-06, ELECTRICAL).

8. Yiny) Tile: Vinyl tile floor coveriny over applied cement finish
shail be ingtalled in non-contaminated offices and conference rooms and
non-contaminaced corridors. Inlaid vinyl eheet fioor covering with a
winimum of sesms shall be installed in radiological laboratories.

9. Exotective Coatings: See 1-06 C.3 for protective coatings on
floors.

D. Ceilings

1. Smooth Finish Qoncrete: Unless otherwise specified, smooth
finish concrete ceilinge shall be used in all contaminated areas.

2, Suspended Ceilings: See 1-04 G.

3. Seals Arcund Penetrations: See 1-05 E.

4. Lighting Fixtures: Lighting fixturee shall not be recessed in
the ceiling (see 5-02 D,2, ELECTRICAL).

E. Seals Around Penetrations

1, Floors: Seal shall be provided around all pipes, conduits,

1.24
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instrument tubing and ducte at each floor level including attic floor
throughk which they pass. See Plates Ne. 1,15, 1.16, 1,17, and 1,18
for metheds of sealing around pipes, conduits, iustrument tubing and
ducts at floors,

2. Walla: Seal shall be provided around all pipes, conduits,
instrument tubing and ducts passing through walls separating non«
contaminated and contaminated areas or separating two areas of different
levels of contamination. A continuous demarcation line shall be
indicated on the floor plan along such walls to distinguish them from
other walls. See Plates No. 1,17, 1.18, 1.19, and 1.20 for methods of
sealing around pipes, conduits, instrument tubing and ducts at walls,

3. Anchoring: Pipes shall not be anchored in walls or floors unless
a thorough stress analyais has been made that indicates it can be done
safely, Conduit may be anchored in flcors and interior walls.

4. Internal Conduit Seal: See 5-02 B.3, ELECTRICAL.
F. Windows

1, Exterior Weils: Glass block mssonry openings, with a small
double-pane insulating window unit for view panel, are used in exterior
walls of all contaminated areas instead of other type windows. Interior
face of glass block shall be smooth, Exterior shall be flush with wall
to avoid recesses that attract pigeons. All mortar used in glass block
magenry comstruction, Including the joints between glass blocks and
metal surfaces, shall be of a type to provide tight, non-shrinking,
waterproof, corrosive-registant joints.

2, Viewing Panels: Clear wire glass viewing panels or windows shall
be set in two component sealing compound {see 1-06 A} in pressad steel
framea, with lower edge 58 inches above floor. Minimum siie shall be 24
by 36 inches in walla; for doors see Plate No, 1.14,

8, For required use in walls, see 1-01 C,2%¢, 1-02 B.3, 1-02 B.9,
and 1-03 C.6,

b. Por required use in doors, see 1-05 A.3 and Plate No. 1l.14.

3. Speaking Diaphrogms: Clear plastic speaking diaphragms, similar
to those shown in Plate No., 1.21, shall be installed alongside or in
viewing panels in wall, and with lower edge 58 inches above floor in doors.
Speaking dlaphragms may also be installed in glazed doors. An example is
shown on Plate No. 1.22,

a, Por required use in walls, see 1-01 C,2f, 1-02 B.3,
1-02 B.9.
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b. For requirad use in doors, see 1-05 A.2.

G. avato and [ o

1. Blevator Sigs, Capacity, and Speed: The mininum elevator platform
size shall be 5 x 7 feet; capacity 3500 pounds; epeed, 150 feet travel
per minute,

2. Doors: To minimice drafte between floors, elavator and dumbwaiter
shafta shall have a door at each floor. Elevator doors are covered in
1«05 A.11.

3. UV, Barrierg: For U.V. barriers at elevator and dumbwaiter door
openings see 5+03 B, ELECTRICAL.

H, Steirways: See 1-01 €.5 and 1-01 C.7.
I. Bullders' Hardvare

L. Geporal: There are relatively few special critevia for hardware
relsted to safety congiderations, and these are listed below. More
extensive information based on conventional requirements will be found
in 1-08 D, Fort Detrick Dasign Practices.

2. Sslection of lardware Sets: Door hardware will be sclected by
the Government, from the sets listed in 1-08 D.7. Marked floor plans
indficating the uyesired se: for each door wili be furnished to the
architect~angineer,

3. Hogpital Pull Arme: Hospital pull arms are used on doors located
in contaminated areae with push plates on opposite side,

4. Armor Plates: See 1-05 A,5.

5. Emergency Exit (Cragh) Doors: See 1-05 A.12 and 1~08 D.7.
6. Doops to Disinfectant Showers: See 1-05 A.8 and 1-08 D.7.

7. Locka and Latches

a., Unless otherwise specified, locks for all exterior doors
and locks on interior doors at either end of air locks shall be
type B6A=4 (Ped. Spec FF~-H~106a) with Best Universal cylinder #1E64
less core.

b. Unlese otherwise specified, locks for interior doors shall
be type B5-D-4 (Fed. Spec FF~H-106a) and shall be mastered to Sargent
LH 44700 x M.

¢. Locks will be provided on interior doors only when
specifically designated.
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whether the outside handle is padlocked or free.

g+ Emer it (Cra 00rs:

H20
Buttse
Panic Bolt 821

h. All Exte [ unless o se specified):

738

Butts

Cylinder Mortiee Lock, Best Universal #2600-MC6E02
with cylinder lE64 leess core.

Door Closer

H22

Butts

Cylinder Mortise Lock, Beat Universal #2600-MOGE02
with ¢ylinder 1E64& less core {on active
leaf)

Door Closer (on active leaf)

Lever Extension Flush Bolts 1045 and 1048 (on
active leaf)

u23

Butca

Cylinder Mortime Lock, Best Universal #2600-MO6EO2
with cylinder 1E64 lums core (on active leaf)

Lever Extension Fluah Bolts 1045 and 1048 (on inactive

leaf)
i. Dporg to Disinfsctant Showere:

ms

Butts, Refrigerator Door Type Hinge, corrosion-
regsistent eteel.

Yastener, 3 point Interconnected Smokehouse type
"Jomison" or equal with inside operating lever
and "0" ring seal on fastener thru-rod, corrosion-
resistant stael and US26 finish. All hardware
ghall be factory applied.

E. Protec oatin

1. Contaminated Aress: See 1-06 C,

2. Non-Contaminated Areaa: Non-contamirated areas shall be
paintdd with semi-gloss enamel paint conforming to Federal Specifications
TT-E-508, except that:
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2-04 SUPPLY AND EXHAUST SYSTEMS, GENERAL

! . A. Typical Systems: See Plate No. 2.1 for diagram of t pical supply and
exhaust systema.

B. Location: The central supply and exhaust systems shall be located in
a non-sontaminated attic area.

C. Central Supply System

1. Prefilter: Prefilters shall be 5f the automatic renewable-wedia
("roli-up") type. They shall be controlled by automatic timers since pres-
sure controllers have been found not sensitive cenough for this application.

2. Preheat Coils: Preheat coils are a common source of trouble caused
by corrosion or freezing, and this has been aggravated at Fort Detrick by
the requirement for 100% outdoor air, and the frequency with which normal
¥ T ter temperatures range up and dowmn through the freezing point. For
tnese reasons it is important to design and install the intake air and
heating coil installarion with great care to prevent freeze-up,

3. Cooling Ceile: All chilled water air cooling coils shall ke the :
completely drainable type. Coilas shall have removable cast iron headers
) on at least one end, arrauged sc that each tube is individuaily drainable.
(]’ A threaded plug skall be provided in the headers opposite each tube to
facilitate cleaning. Each header shall be provided with a vent and drain
plug. Tube interiors shall be prime surface with no interior fins or
devicas to increase water velocity,

4. Rumidifier: Conaideration shall be given, Lf requested by the
Government, for provision of a humidifier in the central supply system.
This would be designed to ralse the humidity to a high level 1in a short
tim2, fer uge 1 building decontamination with chemicals.

5. Bacterial Filters: Space for future installation of bacterial
i filters shall be provided because of the possible need for a germ-free
environment In future work,

6. Alternate Systems: The aupply system shown in Plate No, 2.1 employs

reheat colls in supply ducte to individuel rooms. Thie type of eystem h:s
l been generally used at Fort Detrick. Alternate systems, such as multizone

systems with "blow-through" fan and coil equipment or double duct systems
with constant volume mixing boxes, may be considered for specific installa-
tions., Howevey, no design work shall be done on auch alternate systems
unlege specific approval has been requested and received from the
Government .

7. Separation of Supply and Pxkeust: The bullding vemtilacion out-

gide air inlets shall be separated as far as practicable from the points
@ of exhaust. In selecting locations conelderation shall be given to pre-

vailing wind patterns of the geographical area. (At Fort Detrick it is
preferable to locete exhaust dischargee generally east of the air inlets;
aee 2-13 R).
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8. Qutside Air Iptake: In the design of outeide air intakes, consid-
eratfon must be given to their continuous operation in adverre weather.

Rain and snow must be baffled out of the air stream so it will not wet or
clog the filter. Plenum floors must be water-tight and provide for drain-
age. Preheat coils and their associated controls and piping ehall be
designed and arranged to prevent them from freezing. Uniform air
velocities across the face of louvers, fllters and coils ere essential.
Baffle shall be installed to minimize effect of wind on air supply.

D. Central Exhaust System

1. Exhaust Fan: The main exhaust fan shall be equipped with variable
inlet vanes, which shall be regulated by a static pressure controller to
insure a reasonably constant negative pressure in all exhaust ducts as
filter resistance changes.

2. Exhaust Stack
a. Velocity: The exhaust stack shall extend st least 5 feet
higher than the highest point of the roof and shall provide a vertical
uncovered discharge at a minimum velocity of 2,500 fpm.

b. Location: The exhaust shall be downwind (east) of the air
inlets (see 2-04 C.6 above).

E. Room Ventilation

1. ladividual Roons: See Table 2.1,
2. Special Rooms: Jee 2-05 below.

3. Congtant Alr Fioe: In order 3 asonably constant ailr
flow rate to each room at all times » the following measures
are taken.

a. Room Exhaust Pressure: A static pressure regulator in the
main contaminated exhaust duct (mee Plate No. 2.1) controls the exhaust
fan inlet vanes to maintain constant exhaust pressure.

b. Operational Controlg: Manual valve adjustments and automatic
dampers are used to compensate for bulldup of filter resistanc. in
individual exhaust systems (fume hoods, safety cabinets, arimal room
exhaust, etc.).

c¢. Equipment Fxhausts: The individual exhaust syectems for all
types of equipment are operated continuously (fume hoods, safety cabinets,
etc.). Equipmen: exhausts shall be included in determining the minimum
number of air changes per hour (see 2-01 E).

d. Fume Hoods: Pume hoods are equipped with automatic com~
pensating devices to maintain constant exhaust flew from the room as
hood >pening 18 varied.
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2-05 SPFCIAL ROOMS

A. Geperal: This sub-section supplements Table 2.1, in which individual
ventilation requirements for various types of rooms are listed in the
column headed "Remarks".

B. Animal Rooms
1. Reference: See Table 2.1, Item 6.
2, ‘Types of Koom: See 1-03 C, ARCHITECTURAL.

3. Animal Cagea and Cage Racks: For definitions and descriptions
see 4-02, EQUIPMENT.

4. Ventilated Cage Racks: For the ventilation requirements of closed
ventilated cages on racks see 2-07 B, and Plate No. 2.2.

5., Bumi + The fndividual humidifier required for room humidity
conttol may be located in the room or the attic, depending on the
circumstances.

6. Constant Air Flow: To avoid variation in the room air flow when
a cage rack {s removed from the cage exhaust manifold, a fixed orifice is
inserted in its place, as indicated on Plate No. Z.2, When only non-
ventiiated cages ar¢ used in the room, orifices are uged in all manifold
connections.

7. Alr Motion: Alr ve¢locity shall not exceed 40 fpm in vicinity of
open cages, to avold drafts. Diffusers are not desirable. Exhaust should
be located so that air in contact with animals will not be circulated
past other animale,

8, Dust s t: The alr supply add distribution systems shall be
designed to minimize the pickup and redistribution of animal hair, dust,
and dirt. Filters that gre ¢asily serviced from the voom shall be
installed over the roem exhaust openings. A roughing filter shall be
provided in the cage rack exhaust manifold (see Plate No. 2.2).

9. Insulation and Vapor-Barriers: See 1-05 B.1, ARCHITECTURAL.

10. e tilation S m: If the animal rooms are equipped
with an emergency power system and fan, exhaust should be through a
separate roughing €iltev, HEPA filter, and then through the fan directly
to the outside of the building (see plate No. 2.1).

G. a8sware a ) O

1. Refexence: See Table 2,1, Item 7,

2, General: Since the equipment used i8 a source of high heat and
humidity, air conditioning to maintain comfort conditions is not economi-
cal or feasible. The pressnt spproach is to hood the equipment to remove
as much heat and humidity as possible at the source, and to ventilate
with a limited amount of conditioned air.
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exhaust connections shall be located directly above or as close as
practical to sources of heat, such as sterilizers, or to sources of high
contamination.

b. Each air inlet and exhaust outlet in the cabinets shall be
equipped with a diaphragm valve located at the veatilation connection on
top of the cabinet to allow halogen leak-testing of the cabinets (see
4-18, EQUIPMENT),

¢. When more than six (6) cabinet vaits are connected together
1. one cavinet system, two or more sources of supply and exhaust will be
used,

4. Flow Rate

a. The minimum ventilation rate shall be i0 air changes per hour
(4 cfm per standard 30" x 40" x 34" cabinet unit), or sufficient to limit
to 10°F ths temperature rise due to internal heat load, whichever 1is
greater.

b. The cabinet exhaust system shall be designed to maintain a
pinimum velocity of 50 fpm through a single open glove port. (In general,
this requirement is wet by the above~specified flcw rate).

5. Inlet Filter

a. The source of alr for cal inet ventilation is the laboratory
room air. It shall enter the cabinet through a single high-efficiency
particulatae air filter attached to the flanged opening provided on top
of the cabinet. For details of the Standard Biological Safety Cabinet
Iniet Filters see 2-0% D.1. The filter should be installed between the
diaphragm valve and the cabinet.

b. For apecial applications Class IIl cabinets may be provided
with a special atmosphere (inert gas, low humidity, etc.), In such cases
the required flow rate may be lees than 10 changes per hour; however,
the inleet fillter size ghall be based on 10 changesa per hour minimum.

¢. Provision shall be made for sterilizing the inlet filter.

6. Exheust Filter: All air exhausted from Class IYI Cabinet Systems
shall pass through a high-efficlency particulate filter (ses 2-09 D.2);
provision shall be made for sterilizing the filter. The filter should
be installed between the diaphragm valve and the cabinet.

7. Alr Incinerator: The cabinet exhaust air shall pass from the
exhaust filter to an incinerator. See 4-04 A and B, EQUIPMENT.

8. Exhaust Pipe Lines

a. The exhaust air from Class III cabinets is carried in pipe
witch gastight welded joints, conforming with the requirements listed in
sub ~sectfon 2-08, Contaninated Vent System to Incinerator (CVI).

2.1%
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5. Pitch: Exhaust manifold shall pitch X%-inch per ten feet toward
the cé&ge racks.

6. Exhaust Filter: Exhaua. air shall pass through a high-efficiency
filter (see 209 C) and fan loc.led in attic. Fan shall discharge into
central exhaust system upstream from the central exhaust bacterial filter.

C. Chemical Fume Hoods and Radiological Hoods

1. General: Exhaust system equipment for chemical fume hoods and
radiological hoods shall be vertical, floor mounted type consisting of a
welded black irom casing painted on the inside with corrosion-resistant
paint, high-efficiency particulate filter (see 2-09), and centrifugal
exhaust fan (see Plate No. 2.1).

2. Duects: Ducte shall be chemical and corrosion resistant and sealed
preseure tight. Ducte shall be arrangad to avoid condensation or trapse.

3. Exhaust Fang: Exhaust fana shall be centrifugal, with cast iron
housing and non-sparking wheel, A 3/4" trapped drain to a CCD lime shall
be installed in bottom of the ecroll. PFans shall be provided with
vibration-igsolation bases. No litharge-glycerine cement shall be used
on the exhaust fan housing or any othur parts of the exhaust system.

4, Flow Bace: The exhaust system shall be deaigned to produce a
lineer flow of 50 fpm across the front of hood with sash raised.

5. Gonstant Alr Flow: See 2-04 E.3.

6. Exhaust Line: Exhaust line shall go directly from fam located in
attic to outside through roof,

D. Refuwse Incinerator: See 4-~04 C, EQUIPMENT.
2-08 CONTAMINATED VENT SYSTEM TO INCINERATOR

A. Applicatien: In general air from exposure chambers and process equip-
ment in which aerosols of infectious or toxic substancea are formed or are
likely to occur will be exhausted through the GVI (contaminated vent
incinerator) aystem, Also, any item of equipment having waste connec-
tions to a liquid waste collection treatment unit will be vented to the
CVI system. The following list, not necessarily all inclusive, includes
equipment from which air 1s exhausted or vented to the CVI system.

1. Haste c¢ollection treatment unite.
2. Class IXI bicological safety cabinets.

3. Plunbing vents on equipment conneccrd to Class IIX biological
safety cabineta.

4. Alr wash unit on sterilizers connected ~ Class III biologlical
safety cabinets.

=~
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5. Vacuum discharges from equipment connected to Class III biologi-
cal safety cabinets.

6. Discharge from safety valves on sterilizers that are attached
to Class III biologlcal safety cabinets.

7. Discharge air from process equipment.
8. Aerosol chambers.
B. Steam-Qut Connections: Provide block valves and steam connections
in CVI lines before leaving the building to permit steaming out the CVI

system. Facilities and connections for halogen leak testing should also
be provided.

C. Materials and Accesgories: See 3-04 F.4, PIPING,

2-09 BACTERIAL FILTERS

A. General: Bacterial filters are used primarily on exhaust lines carrying
contaminated air (or other gases)., They are also used in some cases on

air or gas inlets to provide a dust-free or germ-free atmosphere, or to
protect the inlet line against possible contamination in case of accidental
reversal of fiow, 1In cases where moisture and condensation can be present,
& suitably resistant fillter should be used.

B. Filter Efficiency: The efficlency of bacterial filters should be
evaluated by tests on the removal of nebulized, or naturally occurring,
nicroorganisms from air. Two classes of bacterial filter (in addition
to roughing or pre-filters) are used at Fort Detrick:

1. High-~Efficiency Particulate Filters (HEPA): HEPA filters will
remove a minimum of 99.97% < Liclogical particles, 0.3 micron or larger
from air.

2. Bigh-Efficlency~Filters: High-efficiency £{lilters have a nominal
efficiency of 95% for removal of 0.3 micron or larger biological
particles from air.

3. Seals: For filrers of suchk high efficiency it is particularly
ilmportant, both in tests and in actual sexvice, to insure against leaks
through the seal around the filter frame,

4. Filter Efficiency: Filter efficiency wiil be determined by the
standard DOP method.

C. Filter Media

1. Hop-Combustible: Media for bacterial filters shall be non-
combustible and suitable for service at temperatures up to 600°F.

2. Humidity: High-efficiency particulate filters shall be auitsable
for service with air at 10 % relative humidity at room temperature,
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3. Media Typea: Media to be used in bacterlal filters are not restricted
except by performance requirements. However, a brief description follows
of types that have given satisfactory performance in past and current use.

&. Media for High-Efficiency Fllters: For so-called deep bed

and other high-efficiency filters, the most commonly used media have been
. mats of glass fibers lightly bonded with phenolic resin. Type I media
employs superfine fibers (1.28 microns or less in diameter) and has a
nominal efficiency of 997%, as defined above., It is often used in series
with Type II media, which employs fine fibers (Averaging 2.54 microns in
diameter) and has an efficiency of about 60%.

b. Media for High-Efffciency Payticulate Filters: The commonly
used media for ultra-high-efficiency filters are glass or glass-asbestos
‘ paper, using a continuous sheet folded into closely spaced pleats, and
integrally sealed into a factory conetructed frame.

D. Filters for Class III Safety Cabinets
1. Inlet Filter

a. For required use see 2~06 D.5.

b. Safety cabinet inlet filter employs an ultra-high-efficiency -
(’ medium (see 2-09 B.l), For details of fiiter design se= Fort DBatrick Z
Dt~ ing No. F93-1-6419, Sheet 1 of 2. :

2. Exhaust Filter

a, For required use gee 2-06 D.6,

b. Safety cabinet exhaust filter employs an ultra-high-
efficlency medium (see 2-09 B.l). For details of filter design see
Fort Detrick Drawing No. F 93-1-6415%, Sheet 2 of Z.

E. Filter Sterilization: Bacterial fiiter sections installed in plenums

or casings shell be equipped with a steam-formaidehyde spray system for
sterilization. Steam and formaldehyde ghall be supplied at a point as

far as possible upstream of the filtere through a commection on the caeing
by means of an ejector eystem as shown on Plate No. 2.3. Ejectors shall
be of the steam=-operated type.

2+10 MKETHODS AND MATERYALS
A. Exhaust Ducts
1. Exhaust ductwork carrylng contaminsted eir through non~contaminated

areas shall be made pressure tight (as determined by soap bubble test at
@ +4 ionches w.g.), including all joints end seams.

2. Contaminated exhaust ducts that run outside of a building will
have soldered or welded joints and will pitch to a contsminated drain.
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2-11

The exterlor of such ducts will be painted with a weather resistant
coating.

B. Caulking of Duct Penetrations

1. Ducts passing through floors, or through walls separating areas
of different contamination levels, shall be sealed as specified in 1-05
E, ARCHITECTURAL.

2. Where ducts page through walls or partitions within the same
level of contamination or in non-contaminated spaces, speclal sealing
shall not be required, except for grouting and cauiking.

C. Caulking of Accessories: Caulking of casing flanges on floors,
around duct openings, filter frames and supports, louvers, ectc. shall
be done with Construction Grade Sealing Compound, as gpecified in
1-06 A.1, ARCHITECTURAL.

D. Exhaust Plenum: The bacterial filter section in the exhaust gystem
shall be set on a waterproof concrete drailn pen having a four-inch
high curb around its perimeter (see sub-section 3-04 B. 7b, PIPING).
Building exhaust ducts shall not enter through the drain pan., See
also 2~-13 E. 1.

E. Ingulation
1. Piping insulation, see 3-06, PIPING.

2. Supply ductwork beginning at the cooling coil shall be
insulated in the attic, utility spaces, and other unconditioned spaces.

3. All insulation, vapor-barrier, and duct-lining msterials shall
be noncombustible as defined in gection 200 of the National Buillding
Code, shall have a fiame-spread rating of not more than 15-20, and a
fuel contributed rating of not more than 20-35 and a smoke developed
rating of not movre then 0, as defined In the Method of Test of Surface
Burning Characteristics irn the Bullding Materials List of the National
Fire Protection Association.

4., Where insulation ducte are subject to washdown, they shall be
covered with a finishing jacket of 8 ounce canvas, cemented in place
with lagging cement and covered with two ccate of lagging cement. The
lagging cement shall be of the polyvinylacetate type. For finish
painting see 1-06 C, ARCHITECTURAL.

CONTROLS

A. Scope: This subsection is limited to special criteria based on blo-
loglcal safety considerations. Additional information will be found in
Section 6, INSTRUMENTATION.

B. General: The control system shall be of the electric or pneumatic

2.24
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SECTION 3

PIPING
INTRODUCTION

A. Scope

This section is addressed primarily to those architect-engineering
personnel concerned specifically with the engineering and design of
piping for microbiological facrlities at Fort Detrick. It applies to
new facilities and to modifications and additions to existing facilities.

B. Organization of Section 3

The remainder of this section is divided into the following main
sections:

1. General

2, Service Piping

3. Process Piping

4, Waste Piping

5. Fire Sprinklere

6. Imsulation

7. Marking and Color Code

3-01 GENERAL

4. Categories of Piping

1. Seryice Piping: Service piping includes all contaminated
and non-contaminated services.

2. Procegs Pirina: Process piping is used for the transfer of
agent material between process systems.

3. Waste Piping: Waste Piping, including drains and vents, is
divided into sanitary waste and contaminated waste,

B. List of Piping Services: Table 3.1, sub-section 3-07, lists the
names, symbols, and color codes of the variocus piping services. Color
codes nct found in this list will be found in ASA, A 13.1.

C. Piping Guide: A guide of material requirements for services, cover-
ing piping and tubing, valves, fittings, etc., is given in Appendix C.
Recommendations by architect-engineers shall be made when cost, life
expectancy, corrogion, or project requirements warrant other materials
of construction.

D. Piping Code: General piping shall conform to the National Plumbing
Code as detailled in ASA, A 40.8, except as outlined below.

3.8
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3-02 SERVICE PIPING

A. General

1. Three Categories of Serxvice Piping

a, Contaminated services that serve the contaminated areas of
the building. Examples are listed below. It should be noted that the
degignation "Contaminated Service" doss not mean the service itgelf is
biologically contaminated (with the exception of UVA which ig poteatially
contaminated) but only that the gervice is located in and services a
contaminated area.

CCW Contaminated Cold Water Service
CHW Contaminated Hot Water Service
CVA Contaminated Vacuum Service
PRA Process Air {Contaminated)
DPRA Dry Process Air (Contaminated)

b. Non-contaminated services that are the same type of
services as the contaminated services, but serve only the non-
contaminated areas ¢f the bullding. Examples are:

NCW Non-€ontaminated Cold Water Service
NHW Non-Qontaminated Hpt Water Service
NVA Non=-Contaminated Vacuum Service

¢. All remaining services that may serve either the contami-
nated or non-contaminated areas of the building. Examples are:

CA Compressed Air
DCA Dry Compressed Air

MA Mask Ailr
IA Instrument Alr
PG Propane Gas
169-8 100# Steam
62-8 604 Steam
10-8 10# Steam
DW Drinking Water
DIW Distililed Water
DMW Defonized Waier
N HNitrogen
T Decontaminant

2. Valving Requirements

a. Shut-0ff Valvegt Shut-off valves are required on all
branch lines at the headers. Valves are also required onr all braunch
lines entering roome. All valves must be placed in accessible

locations.
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b. Diephragm Vaives: Diaphragm type valves are specified
for geveral types of concaminated service (see Appendix C) because of
thetlr leak-tight design and suitability for decontamination., Where
installation of diaphragm valves 15 required, they shall be located in
a vertical run of the line whenever possible in order to minimize
pocketing of the 1iquid within the valve. When installation is required
in a horizontal run of the line, the stem of the valve shall be turned
70 a3 to be 15 degrees above the horizontal plane,

c. Foot-Operated Valves: Foot-operated valves are required
for all drinking fountains (no hand-operated valves are permitted).
On 21! wash howls on the contaminated side of the change rooms, foot-
or unee-sperateq hot and cold water valves that are not rodent
harborages ahall be installed.

d. Eibow=Operated Valvess In at least one (1) sink in each
autopsy room, watetr control shall be by means of elbow-operated valves.
These permit turning the faucet t . i at a constant rate, which cannot
be done with a foot pedel.

e. Shower Valves: Change room shower valves shall be of the
single unit mixing type, thermcstatically controlled, The valves shall
be "non-scalding,'" having pressure equalizing faatures to allow for
sudden pressure fluctuations in the water supply. Strainers akall be
installed in the hot and cold water supply lines to the shower valves.
No valves shall be installed after the shower control valve..

f. Solenoid Valves! Where pressurized gas mystems such as
air or nitrogen enter biological safety cabinets or process equipment,
they shall be equipped with a solenoid valve controlled bv a differ-
ential pressure switch on the equipment. 7The solenoid valves shall
be the normally closed type to prevent pressuvization in the event of
a power falilure, Solenoid valves should bte preceded by a fine mesh
strainer to prevent clogging (see Plate 6.1).

g. Distilled Water Valves: Distilled water outlets shall be
equipped with spring-loaded valves.

3. Location of Equipment

a, Unless otherwise specified, the equipment required to
provide services for the building, such as compressors, pumps, etc.,
shall be located in the mechanical eduipment room.

4. Services to Special Equipment! The following tabulation liste

the piping services normally required for safety cabinets and special
equipment, For electrical services see 5-04, ELECTRICAL.

3.10
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Biological Safety Cabinet, Autopsy X X] X |]X]X1]b
Biological Safety Cabinet, Clags 1 X| X|X}{X|X|Hb
Biological Safety Cabinet, Class TII} X | X | a | X} X | b
Radiological Hood XX 1X] X
Cheuical Fume Hood Xjxlxix
Cage Service Cabinet X X X}V
Refrigerators (Walk-In) X| X
Incubators (Walk<In) X1 X
Steam-Gas Sterilizer (Combination X X
Steam-Freon ETC Sterilizer)
Steam Sterilizer X
Sterilizer, Mechanical Air Removal c X

NOTES:

a. Should propane gas be required to this equipment (to be speci-
fied by the Government), this line must be equipped with a "dead man"
type, spring-loaded shut-off valve or an automatic timed (10 minute)
type of shut-off valve. Wherever possible, portable canister gas supply,
alcohol lamps, or electric heater ghall be used in preference to the
above.

b. 10# eteam shall be provided for carrying out ste:’liization of
cabinets with steam-formaldehyde (see Plate No. 3.1). The steam control
valve should be within easy reach.

¢, High vacuum must be supplied, either by mechanical or steam
jet operatiom.

3.11
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5. Miscellaneous

a. Safety Showers: Safety showers shall be equipped with a
heavy~duty, quick opening, closing, piston type valve, and shall be
installed directly above a& floor drain. The safety shower shall be so
located and equipped with a chain pull that if a person is temporarily
blinded he can feel his way to the safety shower chain. The supply line
to the safety shower shall be 1 inch and shall be connected to the non-
contaminated water supply system. There shall be no valves installed
in the leinch line between the quick-opening shower control valve and
the main, non-contaminated water supply header. The shower head shall
be an 8-inch deluge type with no voide im the flow. It shall be a
seif-cleaning, non-clogging type that will operate on unfiltered water
supplies. The floor under the safety shower shall be painted green.

A safety shower shell be inntalled in each laboratory containing a
chemical fume hood or & radiological hood. In additicn, one safety
shower shall be installed in the contaminated corridor of each building
above one of the corridor floor drains and on each floor of the building.
A gafety shower shall be installed in each dishwashing room in which pro-
vision 1s made for routine use of acid cleaning solution. If a contami-
nated corridor is separated by an air lock, there shall be a safety
shower in each section of the corridor.

b. Hose Bibs: At least one 3/4-inch hose bib shall be pro-
vided in each contaminated corridor for washing the area. The hose
bib station shall be provided with a hose hook and 50 feet of 5/8-inch
I.D. garden type water hose equipped with a pistol grip nozzle. Addi-
tional stations shall be installed as required so that all areas can
be serviced by 50~foot lengths of hose.

c. Swing Spouts: Swing spouts for water shall be used at
all iaboratory and glassware washing einks.

d. Fire Sprinklers: See 3-05.

6. Installation Methods: Service piping shall be installed with
8loping lines. The use of check valves gshould be considered to isolate
branch water lines within a large, complex, multiséience laboratory
building., To avoid crevices that might permit buildup of contamination,
and to promote ease of painting and c¢leaning, piping should never be
mounted in direct contact with a wall., Plate Wo. 3.2 indicates required
spacing between pipe and wall, between adjacent pipes, and method of
support, including the use of caulking compound to fill irregularities.
Piping shall be supported at least 12 inches below the ceiling for ease
of painting and cleaning and to facilitate top connections.

7. Seals Around Penetrations: For details on-.seals around pipes
passing through walls, fleoors, etc., see 1-05 E, ARCHITECTURAL.

3.12
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8. Special Requirementg: Specific special requirements for the
various piping services will be found in the following sub-sections.
In general these requirements are for contaminated services. Non-
contaminated services, unless otherwise specified, will be in accordance
with normal practice.

B. Cold Water, Contaminated Service (CCW)

1. Purpose: Contaminated cold water (CCW) is provided for use in
the contaminated areas of the building. For specific purposes CCW may
be used in non-contaminated areas.

2. Application: CCW is used in laboratory sinks, glassware
washing sinks, buillding washdown hose bibs, biological safety cabinets,
process vessels, and all potentially contaminated areas (except as noted
in 3-02 G).

3. Requirements:

a. Source! CCW shall be supplied through a break-tank water
system to all pillot plant facilities, process development buildings,
and aerobilologilcal facilities. Standard microbiological and virological
research laboratories, animal holding facilities, chemistry, biophysics,
pathology, and crops research buildings shall be supplied with CCW
through an approved type of back-flow preventer valve., At Fort Detrick,
there is a primary break-tank system through which all water for the
complex of laboratory buildings within the restricted area is supplied.
An approved back-flow preventer valve should pe of the type that has
two (2) spring-loaded vertical check valves and one (1) spring-loaded,
diaphragm differential pressure relief valve, A guide to selection of
a suitable back-flow preventer valve is one that has been approved by
the State of California Health Department (see Plate No, 3.3).

h. Measurement:! Any building that is connected to the con~
taminated sewer shall have a water meter on the main CCW supply header.

C. Hot Water, Contaminated Service (CHW)

1. Purpose: Contaminated hot water (CHW) is provided for use only
in the contaminated areas of the building.

2. Application: CHW 1s used in laboratory sinke, plassware washing
sioks, biological safety cabinets, process vessels, and all other
potentially contaminated areas (except as noted in 3-02 H).

3. Requirements:

a, Source: CHW shall be supplied to the building by an
independent hot water heater supplied by the building CCW system.

3.13
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D. Vacuum, Contaminated Service (CVA)

1. Purpoge: Contaminated vacuum service (CVA) 1s provided for
ugse only in the contaminated area of the building.

2, Application: Contaminated vacuum ocutlets are uaed on all
laboratory bench tops and glassware washing rooms. (See 3-02 A.4 for
additional locations.)

3. Requirements:

a. Capacity: Requirements at each service outlet ghall
be 5 c¢fm at 20 inches of mercury vacuum, unless otherwise specified.

b. Demand Factor: A demand factor of 10% of the total
connected lead shall be used for design.

c¢. Source: The vacuum pump for the CVA system shall be
located in the utility service area of the building and shall discharge
through the contaminated vent to the incinerator system (CV1). 1If an
incinerator vent system i3 not available, the exhaust shall be discharged
to the building air exhaust plenum before the filters. There shall be
& plpeline bacterial filter able to operate in & moist atmosphere om
the vacuum line immediately before the line enters the surge tank, A
weter sealed pump shall be used as the vecuum source. The pump shall
operate intermittently.

d, Distribution: Vacuum lines from individual stations shall
be top-connected to the main vacuum header and be sloped to prevent
entrained liquids from flowing back to other stations when the system
is not in operation. The system shall be valved to permit steriiization
of the entire gystem prior to entering the CVI header for maintenance of
the pump. There should be adequate separation by filters of laboratory
area from proceéss area, and benehtop vacuum from Class III vacuum, The
Government ghall designate the autoclaves in the building that will be
equipped to utilize ethylene oxide gas for sterilization purposcs.
Autoclaves so designated shall be connected to the CVA system as shown
in Plate No. 3.4 and Plate No, B.l.

E. Process Air {(PRA)

1. Purpose: Process air (PRA) is provided for use in the contami-
nated arease of the building. A PRA system will be required in buildings
guch as pllot plants and process development buildings,

2. Application: PRA ie used only for sexvice in direct contact
with the interior of conteminated process equipment or systems.

3‘1“
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3. Requirements.

a. Source® An independent supply shall be provided for the
PRA system that shall be from an oil-free carbon or Teflon® ring
compressor. Dew point, temperature, pressure, and flow rate shall
depend upon the specifilc application.

b. Distribution: Prior to entering the vessel or other
equipment where the air will come in direct contact with the agent,
the air line shall be equipped with a bacterial filter and adequate
velving to permit steam sterilization of the filter and the pipe
downstream of the filter. The main air neader shall be equipped with
a bacterial filter downstream of the system pressure regulator with a
shut -off valve between the filter and the pressure regulator to permit
steam sterilization of the entire system.

F. Dry Process Air (DPRA)

1. Dry process air shall be supplied by pasaing process air (PRA)
through a drier., For application; see 3-02 E.2.

2. The temperature, dew point, and flow rate shall be determined
by the specific applicationm.

3. For drier details, see 3-02 K.3.

G. Cold Water, Non-Contaminated Service (NCW)

1. Purpose: Non-contaminated cold water (NCW) is provided for use
in the non~contaminated areas of the building except as noted below.

2. Application! NCW is used for lavatories, water closets, chaage
rooms, showers, safety showers, and fire sprinklers in the non-
contaminated and contaminated areas of the building. This service is
not used for drinking water (see 3.02 P).

3. Reguirements:

a. Source: The supply for this system shall be taken off
the main header prior to the break-tank or back-flow preventer used for
the CCW service. See Plate No. 3.5,

b. Mgagurement: Each bulilding shall have a water meter on

the main non-contaminated water supply.

H. Hot Water, Non-Contaminated Service (NWA)

1. Purpose: Non-contaminated hot water (NHW) is provided for use
in the non-contaminated areas of the building except as noted below.
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2, Application! NHW is used for lavatories and showers in the non-
contaminated and contaminated areas of the building.

3. Requirements,

a, Source: NHW shall be supplied by a separate hot water
heater supplied by the building NCW eystem., The tap for the supply
system shall be after the NCW water meter,

b, pistributiont The hot water system shall be a closed-loop
forced recirculating type.

I. Vacuun, Non=Contaminated Service (NVA)

1. Purpose! Non-contaminated vacuum service (NVA) is provided
for use only in the non-contaminated area of the building.

Z. Application! Non~-contaminated vacuum shall be provided for
benchtop use ard in gas sterilizers in non-contaeminated laboratories.

3. Requirements:

a., Capacity! Requirements at each outlet shall be 5 cfm at
20 inr 3 of mercury vacuum unless otherwise specified.

b. Demuard Factor! A demand factor of 10% of total connected
load shall be used Lor design.

¢. Discribution?! YVacuum lines from individual stations shall
b top-connected to the main vacuum header and sloped to prevent
entrained liquids from flowing back to the stations when the gystem is
not in operation. Headers whenever posaible ghall be aloped toward the
source. If the requirement for NVA is ilsited that scparate service
cdmmot be justified, a tie-in to the general CYA syetem should be made
and the WA lsolated with & oipeline bacterizl filter. Discharge of
air in this instence shall be sa outlined above in 3-02 D.3.c.

J. Compressed Alr_(CA)

1. Burpupee! The compressed air system {(CA) provides general com-
pressed alr services for both the contaminated oond non-contaminated areas
of the building.

%. Application! (ompressed air outlets ure used on laboratory
benches, in veutilated cablnete and in glassware washing room., (See
3-02 A.4 for additicnzl lccations.)
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3. Requirements’

a. Source: The compressed air (CA) shall be supplied by
an oil-free carbon or Teflor® ring type compressor, The compressor
will operate intermittently to zlve 60 to 70 psig in the recelver,
vwhich will be reduced by a preasure reducing valve in the line after
the recefver to maintain 40 psig at the most remote statiom.

b. Capacity! Requirements are 5 cfm at 40 psig at every
station. A demand factor of 107 of total connected load will be used
in general for design purposes. Spacing factors will be designated by
the Government.

K. Dry Compressed Air (DCA)

1. Purpose! The dry compressed air system (DCA) provides service
for the contaminated and aon-contaminated areas of the bullding.

2. Application:! DCA 1s supplied primarily for use in special
Class III biological safety cabinet systems where humidity control is
required (see Plate No. 6.1).

3. Requirements:?

a, Source! DCA shall be supplied by passing air from the
CA system through a suitable desiccant drier. The drier should be a
fully automatic reactivating type with temperature limitation protection.

b. Gapaclity! Pressure, dew point, and rate shall be deter=
mined by the specific application,

L., Mask Air (HMA

1. Purpose: The mask air system (MA) is provided to supply
breathing ailr for ventilated sults and head hoods used in the contemi-
nated areas of the building.

2. Application: A minimum of three (3) MA outlets shall be pro-
vided in every room housing ventilated animal cages, aerxrosol tanks or
chawbers, and particularly hezardous apparatus auch as spray driars,
large lyophilizers, extraction columns, large riltratioc: apparatus,
centrifuges, mixers, agent filling machines, and any other equipment
depignated by the Government. At least one (1) room in each contaminated
building shall be equipped with a minimum of three (3) outlets,

3. Deouirements:

a. Source: The MA shall be provided by a system consisting
of two (2) oil-free carbon or Teflor® ring type compresrors and shall
be cooled and free of water condensation. The receiver shall be aized

1 3/68
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with sufficient reserve capacity to handle one-half of the system out-
lete for a period of five minutes. In cases where an existing water
sealed compressor 18 uged as the source for MA, a positive means of
removing chlorine from the MA ghall be provided. Thie can be accomplished
by means of a silica gel alr drier in the air stream or a carbon filter

in the seal water line.

b. Gapacity: The Government will furnish the air distribution
system pressure, temperature, flow rate, dew point and demand factor
required,

¢. Pigtxibution: Branch lines shall be taken from the top of
the main header, BPEach branch line shall be provided with a shut-off
valve at the header, a strainer before the manifold, a drip leg, and
quick opening drain cocks. The menlifold shall conaist of ¥~inch half-
couplings welded to the menifold on approximately three inch centers,
Spring-clip type hose brackete shall be provided alongside each mani-
fold and shall accommodate the same numbser of hoses as there are outlets
on the menifcld., Hose vreals may be provided in mask air areas subjected
to heavy traffic or where two or more people are required to work in
the area for extended periods of time., Hoae reels ghall be the pull
out: and letech type with an adjustable’ hose tension feature and an
emergency latch feature to prevent accidental rapid rewinding of the
hose while still i{n use., Hose shall be 5/16-inch I.D. by 5/8-inch 0.D.
single braid red "beer" hogse. Hook type brackets for supporting
personnel hoods shall be provided in change roome, air locks, or
corridors., ’

d, Alarma: Low presoure alarme shall be provided locally,

M. Instyument Ay (TA)

1. Purpoge: The instrument air system (IA) 18 provided for use
in both the contsminated and non-contamlnated areas of the building.

2. Applicationt! IA is used for the operation of pneumatically
controlled instruments. It may alao be used for the operation of
pneunatic gctuators, such as alr cylinders, provided the proper ollers
are added.

3. Reguiraments:

a. Source?! IA shall be fraeae of dirt. A standby compressor
or tie-back to the compreseed alr system (CA) ehall be provided to
maintain service in the event of a breakdown of the main IA system,

b. Gonditioning! The YA, where required, shall be dry and
have a dew point of 0°F at atmoepheric pressure.

c. Conkrols’ A primary pregsure regulator chall be provided
after “he receiver,

3.18
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N. Propane Gas (PG)

1. Purpose! The propane gas system (PG) provides low-pressure
gas to the contaminated and non-contaminated areas of the building.

2. Application: PG is supplied for laboratory bench tops, glass-
ware wagshing tables, Class I blological safety cabinets, and Class IIT
blological safety cabinets. The use of PG in Class ILI biological
safety cabinets shall require the approval of the Fire Marshal and the
Chief of Industrial Health and Safety. Wherever possible, the use of
a portable gas canrnister supply, alcohol lamps, or electric heaters is
preferred to the use of the PG system in Class III systems. The PG
system ehall meet ASA requirements as outlined in the Z-21 serles.

3. Requirements:

a. Source: PG shall be supplied by a storage tank system
located on a concrete pad outside the building. The construction
contractor shall not be required to furnish the propane storage tanks
or the valving arvund the tanks, The tanks will be supplied by the
Government and installed and piped by the company supplyiag the gas.

b. Demand Factor: A demand factor of 10% of total comnected
load shall be used for design purposes.

¢, Distributiont The construction contractor shall be
required to run the main PG header through the wall of the building
to a point adjacent to the storage tank. A separate main shut-~off
valve shall be provided on the main supply line immediately after the
line enters the building. The valve will be tagged in accordance with
3-07 D.2,

d. Controls: When the use of PG is approved in a Class ITI
system, the supply line shall be equipped with an automatic or spring-
loaded "dead-man" shut-off valve.

0, Steam (100§, 60-S, 10-8)

1. Purpose! The steam system provides steam for the contaminated
and noa-contaminated areas of the building.

2. Application? Steam is supplied for use in such equipment as
cage washerp, glassware washers, heating colls, heat exchangers, and
aterilizers and for use in the bullding heating and ventilating system,

3. Reyuirements:

a. Source®’ The supply to the building shall be from the
central steam plant at 100 psig.
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b. Distribution: The building mein steam header shall be 100
psig Reduction to 60 or 10 psig on the branch lines shall depend upon
the application. Steam traps shall be provided at low pointe in the steam
distribution system and branch runouts and shall discharge to the conden-
sate return line (NI or NIC). ¢Steam filters or strainers shall be
installed prior to steam pressure reducing valves, temperature control
valves, and steam seals and prior to the globe valve on lines used for
the decontamination or sterilization of process equipment or piping.

Steam lines that tie into the jacket slide of process equip-
ment shall go through a steam trap to a flash tank, which shall vent to
the atmosphere and discharge to a contaminated sewer line, If it becocmes
necesgary to use the designations Contaminated High Pressure Condensate or
Contaminated Low Pressure Condengate (CHC or CL{), such as the drain from
steam seals, these services shall drein to the contaminated sewer system.

P. Drinking Water (1LW)

1. Purpose: Drinking water (DW) is supplied for uge in the contami-
nated and non-contamineted areas of the building.

2. Application: The DW system shall supply only drinking fountains.

(:’ 3. Requirements:

a. Source: DW will be supplied by an independent system tapped
off the main NCW header entering the building prior to any other tap on
this line.

—— A s

b. Distribution: The DW system shall be copper tubing from the
system tap to the drinking fountains.

Q. Distilled Water (DIW)

, 1. Purpose: Distilled water (DIN) shell be provided for use in the
contaminated and non-contaminated areas of the buillding.

: 2. Applicution: DI¥ may be supplied to laboratory sinks, glasaware

i waghing areas, and medla preparation areas. Triple-distilled water is not
: considered 8 huilding service and will be produced by and stored in glass
equipment where the requirements exists.

3. Requirementg:

i a. Source: DIW shall be provided by a single distilling system
: supplied by the NCW system. The still shall be fully automatic, steam

) heated, and equipped with a storage tank to hold 16 times hourly rate of
! the still.

| cg, b. Location: If possible, the DIW system shall be located to
provide gravity flow throughout the building.
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c. Limitations: In no case shall the building service steam
condensate be utilized for distilled water.

R. Deilonized Water (DMW)

1. Purpoge: Deionized water (DMJ) may be provided as a service to the|
. contaminated and non-contaminated areas of the building. The necessity of
supplying DMW as a building service will be determined by the Government.

2. Application: DMW may be supplied to process equipment, laboratory
sinks, and media preparation areas.

3. Requirements: The size, type, and location of the deionizer shall
depend upon the specific application and shall be supplied by the NCW
system.

S. Decontaminant (T)

1. Purpose: Decontaminent (T) may be supplied as a service to the
contaminated areas of the building.

2. Application: Piped decontaminant systems are usually limited to
use in process areag, For a general discussion of decontamination
methods, see Appendix B.

T. Nitrogen (N)

1. Purpose: A single nitrogen system may be provided to serve both
contaminated and non-contaminated laboratory areass.

2. Application: WNitrogen is supplied primarily for use in special
Class III bicloglcal safety cabinet systems where control of the composi-
tion of the environment ie required (see Plata No. 6.1) and in process
operations such as drying and milling.

3. Reguirements: The nitrogen system shall be designed to withstand
a primarv pressure of 150 psig. All valvirng on the primary side shall be
welded or screwed and backe-brazed up to but not including the primary side
of the pressure regulator. Secondary pressure regulators shall be either
pilot or diaphragm operated piston type especially suited for this service.

3-03 PROCESS PIPING
4. General

1. Purpose: Process piping is used for the transfer of agent meterial
and media between process or Class ITI equipment.

2. Application: The use of process piping is generally limited to
process areas and is not found in laboratories.

3/68

3.21




FORT DETRICK PIPIRG
DESIGN CRITERIA 3-03 A

3. Requirements:

a, Materisl: Iroduct and elurry lines are constructed of stain-
lees steel tubing. Valving shall be stainless steel body diaphragm
valves with high temperature diaphragms.

b. Distribution: Process piping -hall be installed for decon-
tamination with 40 peig steam with steam inlets normally at high points
in the line and drain at all low points to provide for complete sterili-
zation and drainage. All horizontal runs shall slope in the direction
of flow at least ¥ inch per foot. Pocketing shall not be permitted. All
proceas piping ahall be gastight by the halogen leak test (see 4-18,
EQUIPMENT).

B. Steem Seals

1. All valves that are under a static head of liquid agent such as
proceas or storage vessels shall be tihwe steam washed type of diaphragm
valve. On other lines conpected to the tank, where iscolation from another
part of the system is desired, either a steam washed valve or a steam
seal shall be used. 'The steam seal shall congist of two (2) diaphragm
shut-off valves in the line with the space between the valves having steam
supplied at the high point and containing a condensate drain at the low
point (eece Plate No. 3.6). In operation, the shut-off valves are closed,
the steam 1{s opened wide, and the condensate drain 1s slightly opened or
"eracked" to effect a ateam block between the two shut-off valves., The
8team, condengate, and alr resulting from the steam seal shall be directed
to the contaminated waste syetem.

2. On steam seals uged to protect or maintain product integrity, the
valving for the steam to the seal shall consist of a reverse globe valve
go that steam pressure is on the valve stem packing, followed by a dia-
phragm valve (see Plate No. 3.6). The drain valve shall also be a
diaphragm vaive,.

3. Steam seals used for safety purposes, such as those on contami-
nated waste lines where product integrity is not considered, shail be
supplied steam by a globe valve that is installed in reversed position
to normel flow to place steam pregsure on the valve packing at all
times. A diaphragm valve will not be required on the ateam line., The
condensate valve shall be the diaphragm type.

WASTE PIPING
A. General

1, Three major categories of liquid wastes are handled on the site,
storm sewage, sanltary sewage, and contaminated sewage. The storm sewage
is uvsed for the conventional rainwater run-off. The sanitary sewage
normally handles sanitary sewage from non-contaminated areas of the build-
ing and is trested in a conventional sewage treatment plant. The contami-
nated sewage is collected from the various drains in the contaminated

e Al e
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areas of the building and is treated in a central sterilization plant
prior to discharge to the conventional sanitary sewage system.

2. Sewage from & non-contaminated area may be discharged into a
contaminated sewage line on the sole basis of engineering considera-~
tions of convenience and cost.

3. Tolilets, lavatories, floor drains, shower drains, etc., in con-
taminated change rooms may normally drain to the sanitary sewage system.
However, in gome specific high risk areas such as pilot plants, etc.,
floor drains may be required to go to the contaminated sewage system. 1In
the latter case, specific decisions will be made by the Government.

4, Drains from air conditioning units, overflow on distilled water
stills, compressor cooling water, etc., shall discharge to the sanitary
or storm sewer whenever ponssible.

5. Luboratory rooms that are intended to be convertible from non-
contaminated to contaminated (1-03 L, ARCHITECTUR.L) shall drain to the
contaminated sewer.

6. Sump pumps in non-contaminated areas should discharge to the
sanitary sewer if available, otherwise to the contaminated sewer (never
to the storm sewer). Sump pumps in blowcase rooms and other contaminated
areas should discharge to the contaminated sewer.

B. Application

h

1. Special Equipment: There shall be drains from the following
special equipment: Class I biological safety cabinets, Class III
bidlogical safety cabinets, chemical fume hoods, cage servize cabinets,
and others as required.

2. Manifolding: Blologizal safety cabilnets that are joined together
and are not separated by ailr locks or doors may have a common manifolded
drain eystem with a single drain valve and trap on the manifold, 1Indj-
vidually segregated sections of a cabinet array shall contain separate
drains, valves, and traps.

3. Radiological Laboratories: Drains from sinks, radiological fume
hoods and any other equipment in rooms that handle radioactive isotopes
shall be disconnected from the waste drailn system to prevent any discharge
nf waste, except for sterilizers, which shall discharge to the contaminated
waste system. Liquid wastes produced in these rooms shall be collected in
containers for disposal in accordance with the Fort Detrick Radiological
Safety Manual, Dec 63. Approval for any open dralns in such rooms must
be given by the Chief, Industrial Health and Safety Office.

4, Walk-In Refrigerators and Incubatorg: All walk-in refrigerators
and walk-in incubators shall be provided with one (1) floor drain located
as near to the back as possible.
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5. Rooms and Corridors: All rooms and corridors, including attic
and basement, shall be provided with one (1) or more floor drains located
as near the center of the room as possible. These drains shall be
. arranged 8o that they may be used as draine or, if so desired, a screw-
type plug may be inserted,’ thereby sealing tae draiu.

. 6. Non-Contaminated Offices: Non-contaminated offices and corxridors
shall in general not be provided with floor drains unless there is a
possibility of future conversion to lahoratory use (sere 3-04 A.5).

Where drains are instailed in these rooms, they shall be plugged.

7. Plenum Chambers

a. Air Supply Plenum: A metal pan may be substituted for the
concrete floor of the air supply plenum after the entry louyers and the
preheat coils. The plenum shall be equipped with a drain. This drain
and the cooling coil drain shall be discharged to the storm water drain
or carried outside the building and discharged.

b, Alr Exhaust Plenum: A metal pen may be substituted for the :
concrete floor of the exhaust plenum, between the main air exhaust duct :
conneéction and the deep bed filters. The plenum shall be equipped with a :
drain, trap, and diaphragm valve, The trap shall be deep enough to pre-

= vent neyative pressure of the plenum from pulling the trap. The drain K
() 1ine shall be connected to the contaminated sewage system and shall have H
the diaphragm valve installed in the horizontal section of the line after -
the trap.

e 4 bt 3

cage washing rooms, additional floor drains shall be installed as necessary
to service all drain lines, blow down systems, overflows, etc., that are

an integral part of the piping for such equipment. These drains shall be
. in addition to the general floor drains in equipment rooms,

i 8. Eguipment Rooms: In equipment rooms, glassware washing rooms, and
i

9. Alr Locks: Alr locks shall have no floor drains; however, the
floor shall slope toward the more contaminated room or corridor for
drainage purpoges.

C. Separation of Draine

i 1. Closed and Open Equipment: Drains from each piece of closed equip-
' ment such as Class III bilolegical safety cabinets shall drain directly to
the main contaminated waste header outside the building through a separate
header intended only for this purpose, They shall not tie into drain

lines from open equipment such as sinka and floor drains.

' 2. Between Floors: Croes connection of contaminated plumbing lines
betwéen attic, upper, first, or basement floors shall not be allowed.

- AX1l drain lines from each fleoor of a contaminated building shall go

Q to the contaminated sewer in a closed system.

3/68
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D. Flcor Drain Details

1. Sizing: Floor drains shall be 4 inches in diameter.

2. Type of Drain: Floor drains, in general, shall be non-clog
bucket-type drains (Josam 300-35C series or approved equal) and be
equipped with 10~inch catch pan and adjustable strainer height,

3. Automatic Trap Priming: Automatic trap priming shall be
provided to all floor drains to insure that they will remain sealed.

4., Threaded Plugs: Floor drains shall be supplied with screw type
plugs which may be inserted if the drain is not required,

5. Animal Rooms: Floor drains in animal rooms shall be non-clog
bucket-type drains (Josam 3740 series or approved equal) and be
equipped with 10-inch catch pan and adjustable strainer height.

6. Trenches: Floor trenches shall not be used in such a way as
to permit open flcw of contaminated liquid waste.

E. Drain Line Jetails

1. Guide Specification: See Appendix C, services CCD, XD, CV,
and NCV.

2, Buried Lines

a, Minimum Size: All drain lines beneath floor slabs on
grade shall be not less than 4 inches in diameter.

b. Covering: For protection and identification purposes, ail
underground contaminated sewage lines, except lines under bulldings,
shall be placed in a trench and covered all around with a wminimum of
6 inches of concrete measured from.the surface of the pipe.

¢. Type of Pipe: Buried drain lines shall be extra heavy
cast irom soil pipe, bell and spigot joint, and lead sealed.

3. Lines fyom Closed Equipment: All drains from equipment closed
to the room such as biological safety cabinets, Class III, shall be
Schedule 40, welded, wrought iron pipe.

4. Lineg from Open Equipment: All draina from sinks, sterilizers,
and chemical fume hoods open to the room (except floor drains) sghall
be screwed fittings to a point Immediately after the trap; thereafter,
the lines shall be Schedule 40 welded wrought iron pipe.
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5. Floor Drain Lines: Floor drain traps and drain lines shall
be Schedule 40, welded, wrought iron o»ipe when exposed.

6. Vent Lines to Drains: All vent lines from sinks, sterilizers,
floor drains, etc., shall be Schedule 40, welded, wrought iron pipe.

F. Vents

1. General: The Infectious hazard associated with various con-
taminated waste lines varies widely, depending upon the source of the
waste, its previous treatment, and the amount handled. Repeated testing
has established that the majority of contaminated waste lines may be
safely vented directly to the atmosphere without filtration. Vents
from waste lines carrying highly toxic or infectious materials such
as from fermentors and waste collection treatment tanks must be routed
to incinerators. Where questions of vent routing arise, the final
decision will be made by the Government,

2. Cross Connectiong: There shall be no cross connection of vent
lines from different floors. Each floor shall be vented separately.
Vents from the same floor shall be tied together in the attic, then
run through the roof as a single vent, with filter adapter, shut-off
valves, and steam connection to the pipe line filter.

3, Special Tests: Upon ccmpletion of all vent plping systems,
a separate smoke test shall be made of both contaminated and nom-
contaminated vent systems to insure against cross connectiona in
these systems. Thie test ehall be performed by the contractor in the
prasence of the contracting officer or his representative,

4, Comtaminated Vent to Incinerator
a, Applications: See 2-08 A, HV&AC.

b, Pipe: Pipe shall be carbon steel conforming to ASTH
A-53. Pipe shall be Schedule 40 for sizes six (6) inches ard below;
Schedule 20 for sizes eight (8) inches to twelve (12} inches inclusive;
and Schedule 10 for sizes fourteem (14) inches and larger.

c. Fittings: Unlesa otherwise indicated, fittings shall be
butt-welded type. Elbows shall be long radius type with mint..m 1%
radiua bend. Standard weld reducers shall be used for pipe sizee up
through six (6) inches. The included angle of reduction between
opposite walls of the notched pipe shall not exceed 30 degrees. Ells
eight (8) inches and larger muy be five-plece miter with minimum 1%
radius bend.

d. Valves: Valves shall be diaphragm type with cast stzel
body and high temperature diaphragm. '
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e. Branch Connections: All connections of branches to mains
) shall be made at a 45-degree angle for streamline flow. Connections of

risers into the main shall be made by looping the branch into the top
of the main.

2" et en 17 b
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f. Seals Around Penetratione: For seals around pipes passing
through walla and floors see 1-05 E, ARCHITECTURAL.

g. Bipe Line Filters: Pipe line filters shall be required
in all contaminated vent line headers between last connection and
atmosphere, except those from Class III safety cabinets where the
individual cabinet or cabinet system is provided with an individual
HEPA exhaust filter (see 2-06 D.6, HV&AC), Pipe line filters shall
be high-efficiency type (see 2-09 C). (See Plate No. 3.4.)
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G. Valves

" ﬂ
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Diaphragm valves shall be used in contaminated drain and vent
lines. Installation of diaphragm valves shall be as in 3-02 A.2.b.
In cases where a heavy load of solids may be expected, such as in

animal rooms, the straight-through type of diaphragm valve may be
used.

i e

B! : H. Sterilizers
1. Equipment: See 4-06 EQUIPMENT, for detalils on sterilizers.

; ; 2. Drainage: Waste linea from sterilizers sh«ll discharge into a
E: : contaminated sewage line, which shall be a branch line from a main

: : serving other similar drains. Screwed connections shall be used up

to and including the union after the steam trap. After the union, the
lines shall be welded. (See Plate No. 3.4 for schematic of waaste
plping.)

3. Venting: All sterilizers (including rupture diacs and safety
valves) directly connected to equipment such as blologic<i safety
cabinets, aerosol chambers, etc. must be vented in & marmer identical
to the equipment to which they are connected as far as flltration and
incineration are concerned, except that the ste..iizer exhaust will
not be filtered before tying into the manifold or main vent header.
The vent line for the sterilizer drain shall be tied into the dratin
line before the trap (see Plate No. 3.4). The drain line after ine
trap can be vented rhrough a regular plumbing vent. Vents on» steri-
lizers shall be of sufficient size so that upon exhaust, the trap
in the drain line will not be blown.

: a, Sterilizers Attached to Class III Safety Cabinets:

! ) Biological safety cabinet, Clags III, sterilizer vents and safety

: valve discharge shall discharge by separate lines to the main CY1
header, which in turn discharges to a central incinerdator. Vet lines

LLY
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shall be properly sloped for drainage. These lines shall not tie into
the exhaust 1ine from the biological safetv cabinet. If a building does
. not have a vent system connecting to & central incinerator, the vent

from the sterilizer shall tie into the exhaust from the biologlical safety
cabinets in the building attic between the cabiret outlet bacterial

. filter and the electric air sterilizer (see Plate No. 3.4).

b. Other Sterilizers: The vent from other sterilizers in
contaminated areas not connectad to Class III safety cabinets and not
free standing, i.e., those connecting two rooms or those counnected to
Class 1 safety cabinets, shall be carried individually to the attic
where they shall top-connect to a manifold or main vent header. This
manifold shall exhaust into the building exhaust filter chamber after
the pre~-filters, if any, and ahead of the deep bed filters (see Plate
No. 3.4). The manifold shall be sized ao that Lts pressure will not
differ appreciably from that in the building exhaust filter chamber,
and shall be equipped with a trap to keep moisture out of the building
exhaust system. Vents from free standing sterilizers shall discharge
directly to the atmosgphere through the roof.

Y. Waste Collection Treatment Units
Q 1. General Criteria

All liquid waste leaving an infectious diseape laboratory or
process building must be sterilized by the Post Sewage Sterilization
Plant. In addition, when large amounta of infectious material as from
large fermentors, holding tanks, and aerosol chambers are to be disposed
of, a waste collection treatment unit shall be interposed so as to
‘‘pagsteurize' (reduce the number of viable organisms) or to sterilize
the waste before discharge to the Post Sewage 3terilization system.

A local waste collection treatment gystem 15 not needed in &
building in which the largest unit container is five (5) gallomns. 1In
theee bulldings waste can be discharged directly to tl. Post Sewage
Sterilization system,

Determination for the requirement of a separate waste collec=~
tion treatmant unit shalil be made by the Government prior to the pre-
liminary desig:n phage. The contaminated sewage system includes a special
central sterilization plant to render agent material sterile prior to
discharge into the conventional sanitary sewage plant.

When treatment of liquid effluents is required, a waste collec-
tion treatment unit shall be designed in accordance with either 2.a,
2.b, or 2.c below. The type of treatment unit shall be specified by
the Government.

@ When pasteurization is allowed, waste collection treatment units
shall be designed for continuous operation at 200°F with a retention time
of at least one minute; however, provision shall be made for future use
of units for batch sterilization.
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2, Method of Operation

a. Batch Sterilization Type: Plate No. 3.7 gives a diagram of
a batch ster{lization type installation. Operation 18 manual (for con-
trols, see 6-02 C, INSTRUMENTATION). Liquid waste {s heated by injection
of live steam at 40 pslg and held at temperature (287°F) for a given
period. The spargers shall be constructed of corrosion resistant
material capable of withstanding steam and decontaminants (see Appendix
B). The vessel may then be cooled by a water spray before release of
pressure and discharge of treated waste to the contaminated sewer line.
The use of the cooling spray is optional.

b. Pasteurization Type: Plate No, 3.8 gives a diagram of a
continuous, high temperature pasteurization type installation., Opera-
tion is automatic (for controls, see 6-02 C, INSTRUMENTATION). Waste
is maintained at 200°F by injection of live steam. The waste discharges
continuously, by gravity, through a retention tube immersed in the bulk
liquid. The tube 18 provided to avoild the danger of short circuiting,
and is designed for a minimum residence time of 1 minute.

c. Continuous Flow, Heat Exchanger Sterilization System:
Plate No. 3.9 is a schematic sketch of a continuous flow, heat exchanger

sewage sgterilization system. This system is the preferred system for
sterilizing large volumes of liquids as from several laboratory buildings.
However, the heat exchanger sterilization system is flexible and because
this system has a number of distinct advantages over the tank steriliza-
tion systems, it may be the system of choice even when volume flows are
quite small. The procurement and installation costs of the heat exchanger
system are relatively high, but operating costs are very low. The heat
exchanger system {s ideally suited to short term heat treatment of a
liquid. The contaminated, low temperature sewage picks up heat from the
hich remngrature sterila eswage so that only relatrively small amounts of
herr ~-_.d be added =o bring L.ue system ro opera.’ny *emperatures, The
sterile sewage is cooled to a point where it can be readil- discharged
from the system. Liqulds from the laboratory areas are dralned by gravity
into a holding tank. A comminutor may be placed in the drain line before
the line empties into the holding tank or tanks. When sufficient volume
has accumulated, the system will be started by operating the two (2)
circulating pumps, Steam will be added through the steam injector and

the outflow of treated sewage will be bypassed back into the holding

tank instead of discharged to the sanitary sewer until full operating
temperatures have been reached. When operating temperatures have been
reached, the treated sewage will be switched back to discharge to the
sanitary sewer. A second pump located after the retention tubes but
before the second pass through the heat exchangers is essential. This
second pump raises the pressure of the treated sewage so that if there

is a leak between the tube and shell side of the heat exchanger it will

be sterile sewage into contaminated sewage, not contaminated sewage into
treated sewage. A rubber diaphragm type of sampling adapter should be
placed on the discharge line and samples taken at intervals to check on
the sterility of the treated sewage.
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The temperatures desired throughout the syetem as well as the
retention time and per cent of heat recovery can be varied by the degign
and materials of the aystem.

3. Capacity

a. Batch Sterilization Typc: The vessel shall be of sufficient
volume to hold the liquid waste from all the connected equipment for a
twelve (12) hour period. One basls for sizing of minimum capacity is:
total working capacity of all chambers and safety cabinets plus 25% of
this capacity to take care of condensed steam and other waste.

b. Pasteurization and Heat FExchanger Types: The capacity of
the holding vessel can be the same as above for batch operaticon except

the time period should be eight (8) hours.

c. Two Holding Vessals: When an individual building treatment
system 18 of the batch type, two (2) holding vessels shall be used.

4, Degign Criteria

a, General: A primary and most important component of waste
collection treatment units is the location and consistency of valves
and equipment so as to facilitate operation, maintenance, and ssafety.
In the primary design of the system, important items of maintenance and
safety should be considered to keep downtime at a minimum, with performance
and safety at a maximum. Easy acceas to replacement parts sucli as valves,
diaphragms, and long probes is essential,

b. Location: Waste collection treatment units shall be located
in rooms geparated from the operating equipment that they service (see
also 1-01 C.3, ARCHITECTURAL),

e, Hater=Tight Pit: Waste collection treatment units shall be
installed in & water~tight concrete pit large enough to hold the contents
of the blowcase Lf the pit drains are blocked in conjunction with rupture
of the blowcase.

d. Anchors: Waste collection and treatment tanks shall be
seacurely anchored to prevent floating in the event that pit drains become
blocked and the pit £11ls with water.

e. Treatment Tank: Treatment tank shall be designed for
operating pressure and full vacuum and meet the requirements of the
lethal vegsel section of the ASME unfired pressure vessel code.

£. Retention Tube: Retention tubes shouild be located inside
the waste collection treatment unit and shall be constructed of
corrogion resistant material capable of withstanding steam and
decontaminants (see Appendix B).
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g. Sealing and Leak Testing: Where possi»le, all joints shall
be of welded construction. Where it 18 necerssvv r~ yge flange and
gasket joints such as on pumps, ejectors, and hca. exchangers, a halogen
leak test (see 4-18, EQUIPMENT) of the waste coilection treatment system
chall indicate no leakage at maximum operating pressures. If the system
1s insulated, access shall be provided to all valves and flanges to permit
future halogen leak testing.

h. Wall Finish: The interior surfaces of rooms in which waste
collection treatment units are located shall be resistant to high humidity,
high temperature, and decontaminating agents. See Section 1-05 B,
ARCHITECTURAL for details on wall finishes.

i. Ventilation: Waste collection treatment unit rooms shall
be ventilaced. See 2-05 E, HVGAC for details.

j. External Controls: When specified by the Government, pro-
vision shall be wade for operating control system external to the waste
collection treatment unit enclosure or room.

5. Venting (CVI)

a. Vent lines from waste collection treatment units shall
discharge into a separator or condenser that discharges through a vent
header into an incinerator.

b. See 3-04 * 4 for details on CVI vent system.

6. Drainage

a, Inlet Lines

ran o . . - o stia .
(1) Lines Lu waste ¢ | wutlon ciecalweal units shiall o

Schedule 40, welded wrought iron lines. Diaphragm valves (see 3
shall be used in such lines.

04 G)
(2) The waste collection system should be designed to

operate by gravity flow to the collection tank by sloping the pipe a
mirimum of % inch per foot in the direction of flow.

(3) Highly contaeminated, all welded lines ruwning to
waste collection treatment units shall be suitably marked for easy
ldentification. All lines shall be marked according to color code
(see 3-07) with paints or markings resistant to all decontaminants.

b, Drain Lines

(1) Drain lines from waste collection treatment units
shall have a diaphragm valve (see 3-04 G) and shall not be connected
to any other lines inside the buildiag except lines from other waste
collection treatment units.
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{ (2) Drain lines from waste collecrtion treatment units
l shall discharge directly to main contaminated drain line headers outside
the building.

) ¢. Room Drain: Waste collection treatment unit rooms shall

: - have natural drainage to the contaminated sewer s-stem; otherwise they
shall drain to an open sump with both a sump pump and steam jet ejector
for discharge to the contaminated sewer systrc:,

7. Controls

For intormation on the instrumentatcion and controls ior waste |
collection treatment units, see 6-02 C, INSTRUMENTATION.

3-05 FIRE SPRINKLERS
A. Critexria for Use

1. New Buildings: Although this manual prescribes minimum use of
wood and other combustible materials of construction, it does not call
for fireproof construction (see 1-04 D, ARCHITECTURAL). Therefore a
water sprinkler system 1s to be installed in all new buildings, subject
; to approval by the Government.

2. Conversions: In altering contaminated laboratories, sprinkler
gystems shall be provided where none exist.

B. Technical Features

1. Fire protection sprinkler systems shall be designed in accordance
with National Fire Protection Association Pamphlet No. 13, ''Standards

Y9

for Instailation of Sprinkler Systems' (also issued as WBFU i3).

2, To provide meximum availeble pressure, water used for fire
sprinkler systems ghall be tapped off the street main and run to the
building as a separate supply.

3. The gelection of fog nozzles shall be made with proper considera-
i tion given to such factors as physical character of the hazard involved,
draft or wind conditions, wmaterial likely to be burning, and the general
purpogse of the system, Because of biological hazards, fog nozzles shall
be provided.

i C. Fire Hose Access: A penetration shall be provided in at least one

3 exterior wall of the contaminated ares for & fire hose access port.
This opening shall be a capped pipe sleeve installed in the wall, which
: may be opened to allow firemen to pass a fire hose directly into the

| (_;) contaminated area of the building without having to traverse the change
room labyrinths.
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D. Sprinkler Alarm System

1. Central Alarm: Operation of any part of the sprinkler system
shall activate an alarm in the central firehouse.

2. Branch Alarms: Branch alarms shall be installed in each main
corridor and wing of each building, activated by flow in branches of
the sprinkler header system.

3. Fire Detection and Alarm System

a. Conversiong: In buildings erected previously without
a gprinkler system (see 3-05 A above), a fire detection and alarm system
was provided. If sprinkler systems are installed during the alteration
of such buildings, the Government will determine the disposition of the
existing fire detection and alarm systems.

b. New Buildings: A separate fire detection and alarm system
shall not be provided in new buildings unless specifically called for
by the Government.

c. Reference: See 5-08, ELECTRICAL, for criteria for the
fire detection and alarm system,

E. Flammable Material Storage: See Section 1-03 J, ARCHITECTURAL.
3-06 INSULATION
A. General

1. All insulation that is subject to mechanical abuse shall be
adequately protected.

2. See 2-10 E, HV&AC for insulation requirements for HV&AC eguipment
and ducts,

3. Standard commercial insulation and practices shall be used in
the non-contaminated areas.

4, For both contaminated and non-contaminated areas, all insulatiom
materials shall have a surface flame spread rating not higher than 25
without evidence of continued progressive combustion, and shall be of
such composition that surfaces exposed by cutting through the material
in any way shall have a flame spread rating not higher than 25 without
evidence of continued progressive combustion. Smoke generation rating
shall not exceed 50. (Flame spread and smoke generation ratings as usad
herein refer to ratings obtained according to the "Standard Test Method
for Fire Hazard Classification of Building Materials,' ASTM E84 NFPA
; No. 255, UL Standard.) These limitations shall not apply on piping or
equipment when the insulation materifals are sheathed in stainless steel.
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FORT DETRICK PIPING
DESIGN CRITERIA 3-06 B
B. acia teria for Contaminated Areas

1, Piping should be routed, and equipment located, 8o as to minimize
the use of insulation with due regard for cost and functiomal
requirements.

2. Where burn protection only is needed, the possibility of using
fenders instead of insulation should be considered. For hot water,
steam, and condensate piping, full-length burn protection shall be
provided in pipe chases.

3, Insuletion shall be finished with materials that will withstand
the decontaminetion procedures for the given aree, and will retain a
firm, smooth, crack-free outer surfage imparmeable tc moisture.

4. Insulation shall be fabricated of ncn-organic materials and shall
be of a type to prevent biological migration (closed-cell, reflective,
etc.). In the event of damage to the finish material, the insulation
shall not deteriorate when directly exposed to decontamination procadure.
If fnsulation is metgl sheathed, both of these requirements may be waived.

5. Insulation for process piping (rarsly used), or for any cther line
to be halogen leak tested, shall be applied after testing and shall not
cover potential pipe leak spots such as screwed f£ittings.

6. Insulation used in any room in which equipment must undergo
halogen leak testing shall be fabteicated of non-halogen liberating
material (see 4-19, EQUIPMENT). Where insulation {s enclosed Iin a gas-
tight sheath preventing escape of halogens, or ia for refrigerators
(see 4-03 C.3, EQUIPMENT), this requirement may be waived.

7. Bquipment oz ,iping potentially subject to leaks shall have
an ingsulstion sywcem unaifscted by the leaking material. (For example,
polystyrene shall not be uged over equipment or piping handling
trichlorethylens.)

8. Seals around insulated lines passing through walls separating
sreas of different levels of contamination and through floors or ceilings
in contaminated areas shall be provided in accordance with sub-section
1-C5 B, ARCHITECTURAL (Plates No, 1l.15, 1.19, and 1,20).

“

MARKING AND COLOR CODE
A. Pipe Line Symbols and Color Code: Table 3.1 liets the symbols and

color code for the various piping services, including process and waste.

B. Standard Miligary Code: The standard military color code shall be
used as specified in MIL-STD-101A, 16 March 1954, “Color Code for
Pipelines and Compressed Gas Cylinders," and AR 385-30, 16 August 1965,
"Safety - Safaty Color Code Markings and Signs" (Cylinders and Pipe

[
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Lines). Thie includes colors, stenciling of panels, and metal tagging
of valves. Terminal cocks shall be marked by stencil or names on stop
cock handle; lines shall be stenciled at the point of entrance into a
room, and at least once every fifteen (15) feet in continuocus span and
at turns and junctions (see Plate No. 3.10).

1. The use of decals or tape, 1lnstead of paint, is approved provided
that appropriate colors are used and that the decals or tape are com=-
patible with the decontaminating agents used in the contaminated portions
of the building.

2. Luminous paints should be considered for color coding lines
and marking valves in attics, for improved visibility.

C. Biological Hazard Warning Symbol: A universal, USPHS approved
biological harard warning symbol shall be used to identify areas such

ag entrances to certain laboratories and animal rooms and equipment such
ag refrigerators, incubators, and deep freezers used with infectious
materials,

1. Scope: The blological hazard warning symboi (biohazard symbol)
specified herein shall be used to signify the actual or potential presence
of a bilohazard and to identify equipment, containers, rooms, materials,
experimental animals, or cumbinations thereof that contain or are con-
taminated with viable hazardous agents.

For the purpose of this gtandard, the term "biological hazard"
or, synonymously, biohazard, shall include only those infectious agents
presenting a risk or potential risk to the well-being of man, either
directly through his infecti.u ~r indirectly through disruption of his

2y 4 ae 3
Snvironment.

The standard does not specify a minimum hazard level for which
the symbol shall be used.

2. Symbol: The biohazard symbol for signifving blological hazard
as defined in the scope of this etandard shall be designed and propor-
tioned &8 illustrated on Plate No. 3.1l.

The symbol shall be as prominent as practical and of a size
conelstent with the size of the equipment or material to which it is
affixed, provided that the proportions shown are maintained, and,
in aay case, that the symbol can be ecasily seen from &8s many directions
as possible.

Except when circumstances do not permit, the symbol shall be
oriented with one of the three open circles pointed up and the other
two forming a base.
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3. Color: The gymbol design shall be a fluorescent orange or orange-
red.* DBackground color is optional as long as there is sufficient con-
trast for the symbol to be clearly defined.

4. Restrictions: The biohazard symbol shall be used or displayed
only to signify the actual or potential presence of biological hazard
as provided in the scope of this standard.

Appropriate wording way be used in association with the syr ol
to indicate the nature or identity of the hazard, name of individual
responsible for its control, precautionary information, etc., but never
should this information be superimposed on the symbol.

*Day-G1d® Fire Orange of the Switzer Brothers, Inc., is cited as an
example, not an endorsement.
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FORT DETRICK PIPING
DESISN CRITERIA 3-07 D

D. Metal Tagging of Valves: All valves on s«ll lines shall be tagged as
followa:

1. Contaminated Service and Process lLinea: All valves on contami-
nated service and procesa lines shall be tagged with a ptar-shaped tag,
wired to the valve. Tags shall be of enameled steel, brown, and with
the line symbol stamped thereon (i.e., CC™, etc.).

2. Non-Contaminated Service Lines: All valves or non-contaminated
survice lines shall be tagged with a round tag, wired to the valve.
Tags shall be of plain aluminum and uncolored with the line symbol
stamped thereon {(i.e. DW, etc.).

E. Marking Lines Entering or lesaving a Bujlding

A metal plate shall be attached to the outside wall of a building
immediately above the point where 8 line enters or leaves the building.
This plate will give the type of service, the size of the line, and the
depth of the line,
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1
; TABLE 3.1
; Merking and Coloxr Code (3-07 A)
H
Basic Secondary
Symbel Band Colox Arrow Color  Service
1¢0-S Gray Gray Steam - 100 psig
60-S Gray Gray Steam - .60 paig
10-¢ Gray Gray Steam - 10 psig
NHC Gray White High Pressure Condensgate
60 psig and Above, Non-
Contaminated
CHC Gray Brown Hignh Pressure Condensate,
: Contaminated
NLC Gray White Low Pressure Condensate
Below 60 psig, Non~-
Contaminated
CILC Gra, Brown Low Pressure Condensate,
. Contaminated
2.0 White Vhy. Drinking Water
NCW White L ¢ Cold Water, Non-Contaminated
i B CCW Brown FIZTA Cold Water, Contaminated
NHN White White Hot Water, Non-Contaminated
NiW-R White White Hot Water Return - Non-
Contaminated
CHW Brown Briown Hot Water, Contaminated
CHW-R Brown Brown Hot Water Return,
Contaminated
ACW White White Alr Conditioning Weater
ACW-R White White Alr Conditicning Water Return
DIW White White Distilled Water
: DM White White Detonized Water
i N Cray Black Nitrogen
: HDC : Black Black Hydraulic Lines
CA (01d Symbol,
t CPA, NPA) Gray Green Compressed Air
! DCA Gray Graen Dry Compressed Aix
: IA Gray Greean Instrument Alr
: MA Gray Green Mask Air
; ) PG (01J Symbol,
] CPG, NPG) Yeilow Yellow Propane Gas (formerly
Pyrofax Gas)
NVA Gray Gray Vacuum, Non-Contaminated
CVA Brown Gray Vacuum, Contaminated
: CCD (a) Browm Browi Drain, Contaminated
NCD {(b) No Color No Color Drain, Non-Contaminated
NV Gray Gray Vent, Non-Contaminated
e cv (c¢) Brown Brown Vent, Contamirated
3/68
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DESI3N CRITERIA 3-07
TABLE 3.1 - Continued
Basic Secondary
Svmbol Band Colox Arrow Color Service
VI Brown Brown Vent, Contaminated to
y Incinerator
T Gray Gray Decontaminant Lines
FRE Gray Gray Freon
BC 6" Brown
Band ~ BC
Stenciled in
3lack on Band JOrange Blowecase Line
(Waste Collection Treatment)
SW White White Storm Water
CULT (¢) Blue Gray Product
MED Pink Pink Slurry
GLUC Black Black Glucose Solution
: YD Tan Taun Hydrolysate
i PRA Grey Brawm Process Alr
i DPRA Gray Brown Dry Process Alr
ACID Blue Blue Acid
ALK Blue Blue Alcall
CWs Brown Brown Tower Water Supply
: CWR Brown Brown Tower Water Return
: CW5-60 {(d) Brownm Brown 60° Cooling Water
‘ Supply (d)
i CWR-60 (d4) Brown Brown 60° Cooling Water
: Return (d)
; RCWS-35 (4) Brown Brown 35° Refrigerated Water
’ Supply (d)
{ RCWR-35 (d) Brown Brown 315° Refrigerated Water
i Return (d)
; TWS-H Brown Brown Tempered Water Supply
: TWS-C Brown Brown Tempered Water Supply
TWR Brown Browm Tempered Water Return

NOTE: On insulated lines, code 18 to be applied on insulated portion.

(a) When used in process ares secondary arrow color 1s gray, and symbol 1is
placed on 4-inch orange band.

(b) When uséd in procesa bullding, colors are black and black.
(c) When used in process area, sywbol is placed on 4-inch orange band,

(d) Other temperatures may be specifiad.

3/68
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FORT DETRICK EQUIPMENT
DESIZF CRITERIA 4~00 C

401

C. General Principles

1. Confinement: Equipment must be designed for the protection of
personnel in agent areas by limiting and contrxolling contact with
biological agents. Equipment must also meet certain tests in order to
be acceptable in agent areas (such as the halogen leak test, as described
in Section 4.18). Special seals are required for rotating shafts in
areas where they enter agent equipment.

2. Materials of Congtxuction: Materials of construction besides
meeting structural strength requirements must also be pon-toxic to
agents where used in contact with them (except in waste collection
treatment units). Materials must also be able to withstand the corrosion
caused by a variety of chemical decontaminants, and particular care
ghould be taken in using dissimilar metals to preveat galvanic corrosion.
Where fleld welding is required, low carbon stainless steel must be used
to prevent embrittlement or carbonization at welds, To prevent the
possibility of "pin hole" leaks, no castings for enclosures will be
allowed.

3. Fabrication: To facilitate cleaning and to prevent the accumula-
tion of contaminants, equipment such as cabinets shall have mo pockets,
burrg, or sharp corners. Floor of cabinets shall be sloped to the drain.

4. Installation, Operation, and Maintenance: Equipment shall be
designed, constructed, and installed to facilitate simple operation, ease
of maintenance, accessibility for cleaning, and ease of decontamination.
Equipment located in safety cabinets will not be readlly accessible, so
that shut-down will be critical and costly, and care in design is there-
fore essential,

5. Bconomy: Equipment design and fabrication must provide the best
overall economy with due consideration to procurement, installatiom,
operation service, maintenance; and decontamination costs. Comw.rcially
available equipment ghould be used whenever it meets the requirements or
when it can be economically modified to meet the requirements by
specifying different materials of construction, special shop coatings,
or other changes.

D. Organization of Section &

The remainder of this section is divided into sub-sections that
describe both stan-iard and special equipment peculiar to a microbiologi-
cal laboratory, such as safety cabinets, animal cages, refrigerators,
incubators, sterilizers, etc. The final sub-gsection is concerned with
Fort vetrick Design Prartices not related to safety,

BIOGLOGICAL SAFETY CABINETS
A, General: The safety cabinet is the most important single piece of

equipment for prevention of laboratory infections. Safety cabinets aie
widely used at Fort Detrick, either as individual units, or by joining

4.7
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DESIGN CKITERIA 4-01 A

a number together to form a cabinet system. There are two basic kinds

of gafety cabinets, differing in the degree of confinement of biocloglcal
naterfals. The Class I safety cabinet is dependent on a high velocity
air flow into an opening in the front, through which the worker can pass
his hands. It is similar to a chemical fume hood in this respect, but
differs considerably in structural details. The Class IIT safaty cabinet
is gastight, with the work done through attached rubber gloves, and is
therefore suitable for more hazardous work than the Class I cabinets.

The Class III cablaet is maintained at a negative pressure, and is venti-
lated et a relatively low rate.

Both Class I and Class III cabinets are made of gstainless steel and
gre similar in their basic construction. The cabinet units are furnished
with viewing windows, glove ports, service piping, and electrical outlets
az required. They also may be furnished with openings in the rear or
bottom surfece for attaching equipment such ae refrigerators, deepfreezers,
sterilizers, and incubators, or accessories such as disinfectant dunk
batha, centrifuge wells, and pass boxes. They are provided with filters
for treating eshaust air,

Conveyers and elevatorg may be used in safety cabinet systems for
horizontal and vertical transfers. They are made of stainless asteel and
may be electrically, pneumatically, or hydraulically operated.

B. Reference to Other Sections

1. Services and Draine: See 3-02 and 3~04, PIPING.
2, Electrical: See 5-04, ELECTRICAL.
3., VYentilation: See 2-06 and 2-07, HV&AC.

C. Class I Cabinets

i. Degcription: Plate No. 4.1 ehows a photograph of a single Class I
cabinet. Plate No. 4.2 shows a similar cabinet with the front opening
closed by inserting a glove panel, and an entrance airlock attached to
the right side. While providing greater confinement, the closed Class I
cabinet still does not meet the gastightness requirement of the Class III
cabinet.

2. Required Use: See 107 B, ARCHITECTURAL.

3. Design Featurea

a. An adapter is used to mount a 300 cfm air filter on the top
of the cabinet to filter exhaust air,

4.8
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¢. Controla: For humidity controls and alarm, see 6-05 D, INSTRUMENTATION.
4~06 STERILIZERS

A. Required YUse: See 1-07 D, ARCHITECTURAL.

B. Regulrements

1. All steam sterilizers (autoclaves) shall be double jacketed,
single oxr double-door type, with door swings as dictated by the instal-
4 lation, and shall conform tc the requirements of Fort Detrick Purchasge
b Descriptions and Specifications (see Appendix A for listing).

2. All sterilizers which attach to Class I and Class IIL biological
safety cabinets are to have gtainless steel sealing flanges either welded
to the sterilizer outer shell or cast into the head ring.

3. Sterilizers extending through walls that separate non-contaminated
aveas from contaminated areas shall have a complete wall seal surrounding
the outer jacket, including the sealing of all piping, conduits, and con-
t trols that extend through the wall., An acceptable method for sealing
f gsterilizers is shown on Plate No. 4.10. Plate Ro. 4.11 is a photograph
; of a gimilar seal used with a pass box,

a. The doors shall have intercomnected indicator lights to
alert the operator when either dou. {s open. These lights minimize the
poesibility of having both doors open simultaneously between a contaminated
and aoncontaminated area. In general the use of interlocked doors on
double-dcor sterilizers is not required, tut may be requested by the
Government.

4, The steam header pressure to autoclaves shall be 40 psig, except
for high vacuum sterilizers which may require 100# steam,

5. Sterilirers may be operated either manually or completely
automatically depending upon usage or needs. Automatlc controls are
usually not required.

6. All gas sterilizers and autoclaves, except sterilizers equipped
with automatic controls, shall be equipped with a flapping metal sign
indicating “STERILE" and "CONTAMINATED" and mounted on front of the
sterilizer.

C. 8ize: Sex 4-20 B, Fort Detrick Design Practices.

LN —

D. Conversion for Gas: Any steam sterilizer may be converted to a gas
sterilizer for use with a Freon-ethylene oxfde gas mixture. The manifold
assembly for introducing this gas mixture into the sterilizer shall be in
accordance with Plate No. 4,13.

1. Vacuum for exhausting the sterilizer shall be provided by the CVA
system, see 3«02 D, PIPINC.
3/68
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C. Caulking: Acid and solvent resistant elastic se 1ing compound, as
specified under sub-section 1-06 A, ARCHITECTURAL, shall be used to seal
. all joints and cracks in curbs and reagent shelves and where table tops,
curbs, cabinets, and reagent shelves abut wall or other furniture.

: D. Sloping Cabinet Tope: All contaminated laboratory storage cabinets,
d lockers, waii hung cabinets, and similar furniture which do not extend
' to the celling, shall have tops sloping to the front to prevent buildup
of dust and facilitate drainage after washdown with decontamination
colutions.

L. Flammable Matexisl Storage Cabinet: See 1-03 J, ARCHITECTURAL.

F. Radiological Hood
1. For required use see 1-07 F, ARCRITECTURAL.

2. Outside dimensions of radiological hoods shall be either four {4)
or six (6) feet in length (depending upon individual laboratory require-
ments) by three (3) feet six (6) inches wide by approximately eight (8)
feet high, and shall have removable enda and panela., The frame for the
base of the hood shall be constructed of structural steel to support a
load of 4000 pounds. The counter top shall be reinforced to support the
(:} game load equally distributed. The entire interior and exterior of the
hood shall be fabricated of type 304 stainless steel with 2B finish.

The working surface is a stainless steel pan resting on a steel grating
go that lead bricks can be used. The entire working surface is 3/8 inch
deep, watertight to collect spillege. The hc~d {8 to have a five (5)
inch diameter stainlese steel asink wélded into the pan. The sash is to
have stainless steel side channels and be suspended on stainless steel
and Monel cables and glazed with % inch D.§. safety glass.

i 3. Before radiclogical hoods are specifically selected, the
Government shall be consulted as to the type of hood to be used.

4, 'the radiological hocd shall be equipped with an interconnected

modulating by-pass damper that will maintain constant alr flow to the
| fan regardless of the position of the front viewing window.

5. For ventilation requirements see 2-07 C, HV&AC, and for piping
gee 3-04 B.3, PIPING.

i ! G. Chemical Fume Hood

i, The chemical fuma hood shall be equipped with a by-pass damper
ag discussed in sub-section 4-09 F.4 above,

- 2. For ventilation requirements see 2-07 C, HV&AC, for piping and
; (! plumbing see 3-04 E, PIPING.

R RPITN
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E. Design and Testing: All lethal code vessels shall be designed for
working pressure plus full vacuum and shall also be designed for
internal vacuum. Hydrostatic teats on all lethal code vessels shall

be at 1.5 times the design pressure, corrected for the test temperature
as outlined in ASME code, paragraph UG-99b. Lethal vessels shall also
be halogen leak tested at opevating pressure, after installation, as
described in 4-18.

COOLING SYSTEMS

A. Cooling Towers: Cooling towers used for process equipment shall have
no piping connections with cooling towers used for air-conditioning
chillers. A water meter shall be installed on the makeup line to all
cooling towers.

B. Coolers, Heat Exchangers, and Condensers

1. Lethsl Code Service: The pressure in an exchanger being used for
lethal code service must be such that the fluild side belng used for cool-
ing or heating be at a pressurse higher than the agent side pressure.

This allows the heat transfer fluild to leak into the agent side in case
of a break and reduces the danger of contaminating the service fluid.

2. Materials of Construction: Exchangers must be of a material
designed to resgist corrosion of process liquids as well as decontamination
solutions, avoid brittle fracture, provide long life, and be non-toxic
to agent material.

3. Maintenance: Heat exchangers, coolers, and condensers shall be
designed to allow quick and easy maintenance.
4. Design and Testing: Exchangers used for lethal code servise

ghall be designed and tested in accordeance with 4-10 E.
4-12 CENTRIFUGES

A. General: Centrifuges are used to concentrate agent material or used

in laboratories for analytical purposes. They include air, electrical,
hydraulic, and steam-driven types. The size and capacity will be deter-
mined by the specific application, Centrifuge bowls used to contain and
concentrate agents shall be constructed of material non=toxic to agents.
Centrifuges handling infectious agents must be located in a ventilated
enclosure, unless they are equipped with safety cups (see Plate No. 4.12).

3. Free Standing: Laboratory size centrifuges may be free standing floor
type or bench top models.

C. Safety Cabipet: A bottom-mounted centrifuge well may be comnected to

a number of the standerd design Class ILI cabinets for housing the centri-
fuge. For details of a bottom-mounted centrifuge well see Fort Detrick
Drawing No. F-93-1-4007-4.




FORT DETRICK EQUIPMENT
DESIGH CRITERIA 4~13

4-13 PUMPS

A. General: Pumps located in areas subjected to frequent washdowms with
decontamination . soluticns shall be painted to protect agalnat corrosion,

B. Lethal Code Service: Pumps used in transferring concentrated agent
slurries shall be of the canned rotor or other Government-approved type,
or shall be enclosed in a Class III cabinet. Pumps in contact with agents
shall be constructed of a material non~toxic to the agent being pumped,
shall be resistant to decontaminating chemicals, and shall be of a
sanitary type for ease of dismantling for cleaning purposes.

4-14 HYDRAULIC SYSTEMS

A hydraulic system may be installed as & central system or as an
individual local system. Compressed air (CA) may be used as the source
of pregsure,

4-15 SHAKERS

Shakers handling infectious agents, unless approved safety containers
are uged, must be located in a ventilated enclosure.

(B 416 DECONTAMINATION EQUIPMENT
A. Portable

1. See Appendix B for a discussion of decontaminating agents and
methods,

2. Decontamination of equipment and laboratory rooms in contaminated
areas will generally be carried out by portable equipment. Overhead
sprinkier systems will not be used in laboratory buildings but may be
connidered for use in pilot plant locatioms.

B. Installed: See 3-02 §, PIPING.

4-17 SPECIAL EQUIPMENT ;

A. Genersl: This sub-section covers laboratory and process equipment of
less general use or more specialized nature than that covered in the
precading sub-sections. This equipment will generally be specified by
the Government in the Contract Scope of Work, Examples of such equipment
are:

1. Laboratory Equipment: Balances, sterilizing ovens, conveyors,
elevators, ete.

@ 2. Process Equipment: Agitators, pelleters, freeze driers, etc.

4,21
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FORT DETRICK ELECTRICAL
DESIZN CRITERIA 5-02 D

D. Lighting Fixtures

1. Fluorescent lighting shall be provided throughout all buildiugs,
except where vapor-tightness or other special requivements must be met,
as specified below. Fluorescent lights shall be the commertial type
with louvers or lens.

2. Recessed fixtures shall not be used. If surface mounted lighting
has tc be used, a biologlcal sealing compound shall be used for filling
joints between fixture and ceiling surface.

3. Light fixtures and all wiring components including outlets,
switches, and receptacles installad in areas of "high humidity' shall be
vapor-proof type. Conduits to walk-in refrigerators and incubators shall
be sealed in accordance with the Natiomal Elactric Code Article 300-6 (&).

4, Suitable waterproof fixtures shall be provided in all animal
rooms, and elsewhere where routine operations require washing walls and
ceilings.

5. See also 5-14 F, Fort Detrick Design Practices.

6. One unswitched fluorescent light shall be provided at each
vault area.

E. Receptacles

1. All areas (both contaminated and noncontaminated) shall have
convenience outlets which shall be duplex parallel blade 3-wire U-
ground.

2. No floor type convenience outlets shall be installed, in contami-
nated areas.

3. At least one 2-gang, water~tight 115 V AC outlet is required in
each walk-in incubator and refrigerator to supply power for shakers,
stirrers, and motors. A cut-off switch and red pilot shall be provided
outside the refrigerator or incubator on a ne&rby wall, properly lebeled,
for all such electrical outlets.

4. At least one 208 Vv, 2-wire polarized outlet shall be installed in
each laboratory.

F. Grounding

1. For special process equipment speclfic imatructions will be
1ssued, where required.

2. For general grounding provisiouns, see 5-14 G, Fort Detrick Design
Practices.

5.6




FORT DETRICK ELECTRICAL
DESICN CRITERIA 5-03 C

C. Ap U,V omponent.s

1. To reduce stray radiation hazard to personnel, protective louvers
ars required on all fixtures mounted in door barriers, and at other loca-
tione specified by the Government (see Fort Detrick Drawing No. F-93-1-
6402 and Plate No. 5.1).

2. Generally, cold cathode type germicidal lamps are preferved, due
to thelr greater life and resultant economy. Hot cathode lamps shall be

used only where space limitations for U.V, fixtures are imposed by equip-
ment design,

3. Cold cathode watertight fixtures shall conform to Fort Detrick
Drawing F=93-1-7651.

4. U.V. fixtures of the hot cathode type inatalled in safety cabinets
and on animal cage racks shall be the fixture shown on Fort Detrick
Drawing ¥-93-1-7551,

5. See also 5-14 N, Fort Detrick Design Practices,

D. YU.V. Installation Specifications

. 1. Each U.V. ingstallation shali have a separate local switch, and a
( ) 1% inch diameter blue jeweled warning light, mounted with switch plate
distinct from other lighting switch plates.

2. Door barrier switches and warning lights shall be mounted
according to Plate No. 1.6.

3. Caution signs will be furnished and installed by the Government
at gppropriate and conspicuous places at each U.V, installation.

4, The design of ultraviolet installations will be reviewed by the
Government for adequacy and safety. Fileld tests with mock-up installa-
tions way be required prior to acceptance of new designs,

5. Ultraviolet (cold cathode type) barrier shall be installed
: around the door in the air lock at the contaminated side, (see Type "A"
i and "B" air locks, Plates No., 1.6 and 5.1). The ultraviolet door barrier
: shall utilize Westinghouse cold cathode fixtures, type SB-30 or the
watertight cold cathode fixture shown on Fort Detrick drawing F-93-1-7651,
elther one complete with "Alzak" reflectors and louvers shown on the
same Bet of arawings. Cold cathode tubes ghall be Westinghouse type,
: 7821.-30, or approved equal. Door barriers shall be protected by a
: continuous metal shield capable of withstanding damage from carts,
fabricated preferably from shest steel, finished on the interior with
aluminum paint, sized to contain the necessary quancity of U.V. fixtures,

and securely fastened to the wall. The ultraviolet sourcs should be

@ placed back from the door opening edge to assure cut-off of stray
irradiation. Stray irradiation shall not exceéd the boundary over two
feet beyond either side of the door on the centerline of door opening.

: 3/68
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PORT DETRICK ELECTRICAL
DESI N CRITERIA 5-07 B

5-08

B. Emergency Power
1. Starting and Duration
a. Emergency power shall start within 2 minutes of failure.
b. Duration shall be 36 hours minimum.
¢. Exception: see 5-14 L.2a, Fire Detection and Alarm System.
2. Location

a, All animal rooms with ventilated cages will require emergency
power within 15 minutes for cage ventilation.

b. Some refrigerators, incubators, and special equipment as
specified by the Government.

c¢. Sump pump iIin basement.
3. Automatic Timerg: All 440 volt, 3 phase, non-automatic starting
equipment shall be re-started after power interruption in sequence, by

means of cyclic timers.

FIRE DETECTION AND ALARM SYSTEM

A, criteria for Use: See 3-05 D, PIPING and AR 420-90, Change I.
B. Signal Transmitterg: See 5-14 L.2, Fort Detrick Design Practices.

C. Detection Devices: All fire detector thermostate shall be of a fixed
temperature or a compination fixed Lemperaturs rate-of-rise type, and
shall be of a type listed for use In hazardous locations (Class I and
Class I1), such as '"Detect-a-Fire' Type 7020, manufactured by Feunwal,
Inc. or approved equal.

1. Care shall be taken to avoid placing the thermostats over steri-
lizers or other hot spots unless the thermostat is set at a higher
temparature.

D, Yentilation and Alarm Controls

1. Connections to the fire alarm in the ceniral firehouse will be
made by the Government,

2. A suitable number of alarms shall be installed throughout each
building. Generally, eight (8) inch vibrating bells shall be installed
in corridors. TFour (4) inch or six (6) inch bells may be used in
smaller spaces separated from main areas, such as attics and utility
rooms.

5.12
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PORT DETRICK ELECTRICAL
DRSICN CRITERIA 5-12 D.2

5-13

5-14

2. For listing of available Purchase Descriptions and Guide
Specifications covering wiring and type of instruments, see Appendix A.

3. Conduit shall be installed in accordance with 5-02 B.

4, Outlets for ventilated suit communication shall be provided as
specified by the Government.

5. Consideration should be given tc the installation of public
address system in buildings with floor area exceeding 30,000 sq. ft.

LIGHTNING PROTECTION
¢ . See 5-14 0, Fort Detrick Design Practices.
FORT DETRICK DESIGN PRACTICES

A. Scope

1. This sub-section contains criteria and design information not
related to biological safety considerations,

2. This sub-section is not intended to be comprehensive. 1In some
cages additional information of a similar type may be found in the
Purchase Descriptions and Specifications listed in Appendix A.

B. Generxal

1. The post system voltages are as follows:

a. Trangmigsion: 34.5 kilovolts, I-phase, 3-wire 60 cycle,
delta, with static wire.

b. Distribution: 4.16 kilovolts, 3-phase, 4-wire wye

grounded.

c. Utilization

(1) Secondary voltages for new construction shall be
480 volts, 3-phase, 3-wire delta; 120/208 volts, 3-phase, 4~wire wye.

(2) In design of modifications to existing buildings
inatalled voltage characteristics shall govern selection.

2. In general, the primary switch gear tramsformer and main secondary
switch gear shall be of the outdoor weatherproof type. Each building
shall have one load center for power and one for lighting. Power voltage
transformation shall be 4,16 kilovolts delta to 480 volts delta 3-phase,
3-wire; lighting voltage transformation shall be 4160 volts delta to
120/208 volts wye, 3-phase, 4-wire.
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FORT DETRICK ELECTRICAL
DESIGN CRITERIA 5-14 F.2

Non-contaminated animal holding crooms . . 50 Foot Candles
Contaminated animal heolding rooms , . . . 75 Foot Candles

Alr locks . & + ¢ 4 4 ¢ 4 ¢ 4+ 2 s s+ « « « 20 Foot Candles

G. Grounding

1, Grounding shall be in strict accordance with applicable sections
of the National Electric Code,

2. A grounding conductor shall be run to all load centers, switch-
gear, distribution panels, major junction: and pull boxes, lighting
panels, and all equipment served by primary vcltage.

H. Ultraviolet Requirements
1. See also 5-03.

2. Apptoved U.V, Components

a. Cold cathode lamps and fixtures shall be Westinghouse
"Steri-lamps' 782L~30 with either the Westinghouse type 5B-30 fixture
for nonwatertight applications or the watertight fixture shown on
Fort Detrick Drawing F-93-1-7651. Low ozone output lampa are required.

b. Hot cathode lamps and fixtures shall be the G1578
"Steri-lamps'" used in the watertight hot cathode fixture shown on Fort
Detrick Drawing ¥-93-1-7551.

c. "Alzak" aluminum reflectors for fixtures (a) and (b) shown
on Fort Detrick Drawings F-93-1-7651 and P-93-1-7551 respectively shall
be used.

I. Laboratory Equipment

1. See also 5-04.

2, Equipment and areas in which flammable materials are to be used
or stored, shall be provided with explosion-proof fixtures and devices,
and installed 1n accordance with National Electric Code.

3. Laboratory tables shall be provided with 115 V service to buillt-
in convenilence outlets, and these shall be supplied with approved
grounded receptacles., Specific requirements of this type of equipment
shall be obtained from manufacturers' catalogs.

J. Miscellaneous Electrical Specialties

1. See also 5-05.

5.18
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PORT DETRICK INSTRUMENTATION
DESICN CRITERIA 6-01 D.1

control instrument or recorder is in a less-~ontaminated area. The
second situation is where both the sensing or operation device and the
control instrument or recordcr are ia the same contaminated area.

Instcuments or controls in the contaminated area shall be
fabricated as far as practical of corrosion-resistant material capable
of withstanding a variety of decontaminating sclutions (see Appendix B).
Instruments in contact with agents shall be comstructed of material non-
t {c¢ to agent material.

2. Tubing: Pneumatic interconnections shall be made with copper
tubing as called for in the piping specifications (see Appendix C). The
uge of non-flammable plastic tubing for instrument comnections shall not
be permitted but plastic coated copper tubing may be used in areas where
decontaminants may attack copper. All tubing passing through walls or
floors between a contaminated and non-contaminated area or between areas
of different levels of contamination shall make this penetration via
bulkhead fittings mounted and gasketed to steel plates set in the floor
or wall, See Plate No. 1.17.

3. Panelboards: Panelboards in contaminated areas shall be of the
free standing fully enclosed type furnished with filly gasketed doors
aung with full-iemgth piano hinges. All instrumenie shall be provided
with gasketed transparent covers., In addition, a gasket shall be provided
between the instrument bezel and the face of the panel. The panel shall
be constyructed of sheet steel with al} jointe welded and ground smcoth.
Dry air at O°F dewpoint shall be used to purge the interior of cabinets
and instruments installed im corrosive atmospheres.

All metallic surfaces shall be painted to protect against
corroslon from decontaminating solutiona. 1Im pilot plant and other areas
where higher levels of contamination may exist, the use of stainless
gsteel should be congidered.

4, Wiring: All instrument and control wiring shall be in rigid
conduit or mineral-filled cable. All conduit passing through a wall or
floor between a non-contaminated and & contaminated area or between areas
of different levels of contamination shall be sealed internally as
specified in 5-02 B.3, ELECTRICAL. Sealing around conduits shall also
be as specified in 5-02 B.4. Entrance of instrument wirirg into
Jlaes IIT cabinets shall be with mineral-filled cable and compression
fittings to provide gastightness.

E. Installation: All instruments and controls shall be installed in such
a fashion as to aveld crevices, cracks, and pockets. Condult runs and
instrument tubing shall be mounted off the wall as shown in Plate No.
3.2 to promote ease of painting and cleaning.

F. Instrument Aiy Supply (TA): Ses Section 3-02 M, PIPING, for details
on the instrument air system.

6.5




FORT DETRICK INSTRUMENTATION
DESIGN CRITERIA 6~02

6-02 SERVICES

A. Watexr Break Tank

1. Piping Arrangement: See }.ate No. 3,5 for details on the water
break tank used for the contaminated water service. The break tank make-
up valve shall be a self-operated mechanical linkage type with stainless
steel ball float. The valve shall have an inner pllot valve operated by
the float to facilitate tight trouble-free shut-off when desired upper
level is attained. The break tank shall be an atmospheric tank with
water supplied at the top to prevent backaiphoning.

2. Controla: Water supply pump operation shall be controlled by a
cage type float switch externally mounted on the surge tank. Eleetrode
type level controls are not acceptable., The float switch shall start
r the pump on surge tank low level and shut down the pnmp on high level.

The contaminated water \CCW) system pressure shall be maintained at 50
psilg during use by means of bleeding compxessed air ¢CA) to the tank
through a pressure regulating valve. Thie will insure a constant water
supply pressure for the building. A back pressure regulator shall
relieve the excess oir pregsure in the surge tank during filling
operations. An alr pressure relief valve (vented tn atmosphere) shall
be installed to prevent excessive presgure in the tank. The tank shall
; ge equipped with a sight glass and a water pressure gage accuvate to

. psi.

1 B, Back-Flow Preventer: A spring loaded ball type check valve may be used
i as a back-flow preventer in the CCW water line branches to the Class III
' cabinets, The use of these valves will serve to isolate the Class ITI
cabineta from the laboratory bemch top service water taps. A back-flow
preventer used on the building supply shall be specififed in accordance
with "Cross~Connection Manual of Recommended Practices' by the Loe
Angeles Dept. of Health, (See Plate No. 3,3)

C. Haste Collection System

1. Bat¢h Treatment: See Section 3-04 I, PIPING for a description of
the system and the operational requirements for batch waste treatment
and Plate No. 3.7 for a diagram of the system. Operation is manual
with the necessary alarms aand interlocks provided.

2, Gontinuous Treatment: See Section 3-04 I, PIPING for a description
of the system and the operational requirements for continuous waste treat-
ment and Plate No, 3.8 for a diagram of the system. Operation is auto-
matic.

3. Controls: The waste collection tanks shall be provided with level,
temperature, and time cycle controls for op- ation of the system, If
requested by the Government, the control panei, with suitable manual

(_;) by-pass controls, shall be located cutside the waste collection treatment
- rocm,
3/68
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FORT DETRICK INSTRUMENTATION
DESICN CRITERIA 6-02 C.3

6-03

If this is done, suitazble remote-operated valves shall be provided for
the b tch system in place of the manual valves shown in Plate No. 3.7,

a. Level: The batch waste collection tanks shall be equipped
with a level recorder to indicate the level of the tank contents at all
times. The continuous system shall have a level recording coatroller
which will shut off the steam supply and the tank discharge valve on low
level; it will close the tank fill line on high level and simultaneously
open the fill line for the spare tank. Both systems shall have a visible
and audible alarm activated on high level.

b. Temperature: The batch waste collection tanks shall be
equipped with a temperature recorder to show the temperature of the
liquid in the tanks. The continuous system shall have a temperature
recording controller which will modulate the 40 psig steam supply to
maintain the required liquid operating temperature. The tank effluent
shut-off valve will close automatically and sound an alarm if the
required temperature 18 not maintained, Both systems shall be equipped
with an indicating thermometer.

c. Pregsure: Waste collection treatment vessels shall be pro-
vided with local as well as panel mounted pressure indicators. Im nc
case shall pipes or tubing connected to the waste collection tanks be
brought out of the tank area (see 6-01 A.3). Therefore, the control
panel gzage shall receive its signal from a transmitter located on the
tank,

d. Timer: A timer shall be used for the batch operation to
control the duration of the sterilization period. The timer should be
connected to "he temperature recorder so in the event the waste liquid
temperature falls below the min' mum operating temperature, the timer
will reget and not commence timi s until the liquid temperature rises
again and exceeds the minimum cperating tempevature. On completion of
the sterilization cycle a visual alarm shall light on the control panel,

e. Pregsure Releage: See 3~04 I,5, PIPING for detaills.

BUILDING VENTILATION

Ventilation controls and instrumentation are coversd in Section
2-11, HV&AC.

SAFETY CABINETS

A. Pressure Gage: Magnehelic type gages for Iindicating negative pressure
shall be provided for each isolated pection of a cabinet aystem,

B. Pressure Switch: Each isolated cabinet section ghall be provided with
an alarm device which indicates with a buzzer and light when the cabinet
internal presgure reaches «%" w.g. with vespect to that of the room. The
buzzer shall gound orly wher the condition exists; however, the light
shall remain lighted until manually extinguisghed.

6.7
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FORT DEIRICK VOLUME II
DESICGN CRITERIA GLOSSARY

GLOSSARY

Absolute Filter - see "high-efficlency particulate filter".

Aerosol - a suspension of very fine particles of sclid or liquid in
- air or gas.

Agent « an infectious microorganism or toxin that is being handled
in the course of research, process develo.ment, or testing.

Ailr Incinerator - see "combustion air incinerator" and "electric air
incinerator".

Air Lock -~ an unventilated section of corridor isclated by doors, used
to separate areas with different levels of contamination and at
different alr pressures, which permits passage of personnel and/
or equipment without air flow. See also "U.V. air lock".

Air Tight or Alrtight - see 'gastight".

Alrcraft Grade Compound - a sealing compound used for sealing blological
safety cabinets and for other caulking uses where a gastight
seal 1s required,

Animal Cage - container, generdally metal but may be of plastic either
autnclavahle or disposable, designed for permanent housing of
(usually individual) animals; may be individually ventilated
or open to surrounding atmosphere. Uaed in both non~contaminated
and contaminated ares.

LS nii-wemnios M. vaitey! oga! 14

Cod Animal Cage Rack - stack of steal shelves, generally movable, used to
- hold animal cages; sometimes equipped for U.V. irrvadiation and
: sometimes provided with exhaust manifold to accommodate venti-
lated cages.

Animal Holding Room - room meeting suitable isolation criteria used to
house animzlis in cages before and after experimental use; may
be in non=-contaminated or in contaminated aveas. Used inter-
changeably wi’h "animal room".

e cra gt

Area - generally uaed in this manual to designate a portion of &
building at a given level of contamination, as set off from
adjoining portions of different contamination levels. Used
gomewhat interchangeably with "space”,

Array - see "cabinet array".
Attic - an important utility service area for the laboratories contailn-

ing much service equipment inc¢cluding the ventilation equipment,

3/68




FORT DETRICK VOLUME 11
DESIGN CRITERIA GLOSSARY

Autoclave - a chamber used for heat sterilization of materials and equip-
ment by direct exposure to ateam under pressure. An autoclave
that has been modified to permit optional use of a gaseous
decontaminant instead of steam is generally referred to as a ''gas
sterilicer" in this manual. See algo "gas sterilizer".

Back Flow Preventer - 4 manufactured piping device of the type that has
tvo spring-lcaded vertical check valves and one spring-loaded,
diaphragm-activated differential pressure relief valve, It 1s
installed in a water supply line to prevent reversal of water
flow in case the supply preasure falls below the downstream
pressure, See also "break tank” and "vacuum breaker".

Bacterial Pilter - used for removal of microorganisms and other unde-
eirable particulates from air or other gases. Includes 'high-
efficiency filters" and "high-efficiency particulate filters",
as well as less efficlient types.

Blological Fllter =~ see "bacterial filter".

Biological Safety Cabinet, Class I - gee "Class I biological safety
cabinat".

Biological Safety Cabimet, {lass III - see "Class III biological safety
cabinet",

Blological Spill Alarm-a system provwided in large infectious digease
buildings to warn building occupants that release of hazardous
material has occurred. Alarm awitches are conveniently located
throughout the building and give a coded audible signal and
actuate a8 warning light,

Riologically Separated - term appiied to areas which are isolated from
each other by change rooms and shower.

Blowcase -~ gee "waste collection treatment unit".

Szeak Tank « a tank that provides an air space in a water supply line in
such a manner as to prevent reversal of water flow in case the
supply pressure falls below the dewnstrean, pressure, It is
considered move positive than the "back flow preventer' or
“vacum breaker'.

Cabinet, Clase I ~ see "Class I bilological safety cabinet",
Cabinet, Class TII - see "Class III bilologicsl safety cabinet".
Cabinet Array - a number of Clase III blological safety cabinets joined

together, An array mey be divided into two or more "cabinet
systens" by gastight doors or fixed partitions.
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Clean Room - see ''clean'.

Clean-to-Contaminated Axis - a hypothetical 1line along which there is
unidirectional flow of non-contaminated materials (including
ventilation air) toward, and of contaminated materials away
from, the contaminated work area.

Combustion Air Incinerator - a fuel-fired furnace for the sterilization
of contaminated air (or other gases), in which all gases will
have reached a minimum temperature of 550°F (measured at the
stack base) before being discharged. Used for larger capacities
than electric air incinerators.

Construction Grade Compound = a :. .ling compound used for all exterior
and Interior caulking, except where aircraft grade compound is
required (see "aircraft grade compound').

Contaminated - synonymous with "potentially contaminated", 1.e. any
material, equipment, person;, or animal in a contaminated area
is considered to be contaminated with infectious microorganisms.

Contaminated Area - a building area with definite boundaries where
hazardous biolegical work is hteing carried out, separated from
non«contaminated and other contaminated areas by suitable
barriers.

Contaminated Change Room - dressing room for removel Jf laboratory-type
c¢lothing before entering clean change room, through a mandatory
shower, to don atreet clothing.

Contaminated Service - a service or utility, such as water or vacuum,
which serves 2 contaminated avea and is therefore segregated
from gsimilar services to non-contaminated areas, even though
the service itself is non-contaminated.

Contaminated Suite - a group of contaminated laboratory rooms that is
1solated from non=-contaminated areas and other contaminated
areas by change rooms and U.V. air locks.

Decontamination - the word ''decontamination" is a provinclal term used
at Fort Detrick to describe all sterilizing, disinfecting,
sanitizing, and washing procedures.

Decontamination Shower - gee "disinfectant shower".

Deep-Bed Filter - common form of high-efficiency filter for low pressure
use in ventilation system.

Demand Factor - Per cent of total connected load (for utilities).

Diaphragm Valve - widely used in contaminated service because of zero
leakage at the stem (also referred to as '"Saunders valve"),
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Disinfectant Shower - unit at exit from ventilated suit area in which
suit is externally decontaminated by mist or spray of disinfecteant,
such a8 peracetic acid, before being removed.

Dirty ~ as used in this manual, generally means "'contaminated", but
latter term is preferable.

Dollinger Filter - see "pipe line filter",

Electric Air Incineratur - an electrically heated chamber for sterilizing
contaminated air (or other gases) by heating it to a minimum
temperature of 575°F for three seconds., Generally used for
smaller capacities than combustion air incinerators.

Exfiltration - (ventilation term) ductless flow of air frow a space to
an adjoining space at lower pressure.

Filter - see "bacterial filter",
Freon Tight =~ see 'gastight".

Fretoclave ~ name previously given to autoclave modified for use with
Freon-ethylene oxide gas mixture; now called '"gas eterilizer’,

Gas Sterilizer =~ an autoclave that has been modified to permit optional
use of & gaseous decontaminant instead of gteam for sterilizing
materials,

Gastight ~ free from leakage when subjected to the Standard Halogen
Leak Test, as defined in sub-~section 4-18, EQUIPMENT,

Germfree - free of all microbial 1life detectable by examination.

Glove Box - see ''Class III biological safety cabinet".

Oravity Exhaust - (veatilation term) discharge of air, resulting only
from pressure differential, from a ventilated room to the
outdoors through an exhaust duct.

High-Efficiency Bacterial Filter - see "high-efficiency filter".

High-Efficiency Filter - having & nominal efficiency of 95% for removal
of 1 to 5 micron particles from air.

Hgh~Efficiency Particulate Filter - (HEPA), having a minimum efficiency
of 99.97% when tested with 0.3 micron DOP particles,

Hood Area - see '"ventilated suit area",

Incinerator - see “combustion air incinerator', "electric air
incinerator", and 'refuse incinerator'.

Infectious Agent - see "agent".
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Post-Wide Alarm System - a system to detect sbnormal operation of any
critical or important mechanical device or system. Warning is
given at a building annunciator panel and at a central
annunciator panel that is manned 24 hours a day,

Pregsure Tight - free from leakage in soap test at -+4 inches w.g.
pressure.

Process Piping - piping (other than waste piping) intended to carry
product or agent.

Product - material that contains agent.

Receiving Room, Contaminated - an area for holding contaminated equipment
and materiais until they can be sterilized and passed through
double=-door autoclaves or gas sterilizers that open into the
non-contaminated receiving room.

Receiving Room, Non-Contaminated - a service room generally at the rear
of the building that is maintained as non-contaminated area.,
Supplies delivered to the building are placed in the receiving
room before transfer through a U.V, air lock to the contaminated
receiving room.

Refuse Incinerator - a fuel-fired furmnace for the combustion of organic
wastes, in which all gases will have reached a minimum tempera-
ture of 1350°F before discharge.

Respirator - a conventional device covering the nose and mouth, which
provides a filter for inspirated alr.

Rodent Proof - incorporating prescribed structural and architectural
features In building design that prevent access or harboring
of rodents and other vermin.

Safety Cabinet, Class I - see "Class I blological sai v cabinet",

Safety Cabinet, Class IXI =- gee ''Class TII biological safety cabinet".

Safety Shower - provided in chemical and radiological laboratories for
same function ag in conventional, non~biclogical laboratories.

Sealant - see "ailrceraft grade compound" and "construction grade compound".
Service Piping - piping other than waste piping or process piping.

Shower - see "'change room', "disinfectant shower', and 'safety shower'.
Simulant -~ non-infectious microorganisms used as substitute for

infectious microorganisms in testing processes or effectiveness
of safety measuresg.
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Speaking Diaphragm - plastic sheet installed in wall, door or window to
permit voice communication through barrier between areas of
different levels of contamination.

Steam Seal - section of process piping between two valves, kept filled
with steam when not in use, to isolate an agent-containing
vessel or line irom another procagss vessel or process line,
from waste drain lines, ete.

Sterilization « complete destruction or inactivation of microorganiesms.

Sterilizer - gee "autoclave”,

Suit Area - see "ventilat«d sult area".

Suite - gee "contaminatad suite',

System - see ‘'cabinet system'.

Taxin -~ a metabolic product of microorganisms polsonous to man or
aniuzle.

Type 1 Filtar Media - gpun giess wool mat of 1,28 micron fibers used in
high~efficiency filter,

Type II Filter Media - spun glass wool mat of 2.54 micton fibers
generally used shead of Type I media in high-efficiency filrer.

Ultra-High-Efficlency Filter - see™high-efficiency particulate filter."
Ultraviolet - gae '"U.V."
U.V. Alr Lock ~ an alr lock located between areass of different levels

of contamination and air pressure, It provides a dead air
space for the transfer of pevsomnel and/o* equipment without air

flow, The interior Ls irradiated with U.V. and painted with
aluminum paint to give good U.V. reflectance (gee also "airn
lock').

W.V. Clothing Discard Rack - a rack that holds a standard laundry bag
and is protected at the top with a curtain of U.V. Clothing
worn in the conteminated laboratory is discarded into this
laundry bag in the contaminated change room.

s

U.V. Pass Box - a pass box in which U.V. radiation is vsed for surface

decontanination of material or equipment (see "pass box').

Uncontaminated - same as "non-contamiiated",
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