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PREFACE

This handbook is divided into two parts. Part I is a reprint of DoD
§270.1-¥, "Policy Guidelines for Installation Planning, Design,
Construction and Upkeep,“ which outlines the installation commander's role
and responsibility for the developzent and care of the installation.

Part 1I, Technical Guidance, is a compilation of standards, references,

and detailed technical guidance that is provided as & tool to assist
installation commanders, their staffs, their design and construction

ageats, and their chain-of-cogmand in this development and care. While
these criteria were not developed primarily for use in review of military
construction program and budget submissions, it is recognized they may be
used for that purpose. Projects should not, however, be approved or
disapproved solely oo the basis of these criteria. All requirements, and
particularly those which exceed this guidance, must therefore be fully
explained and justified in sccordance with other applicable DoD and
Service programming/budget directives to ensure understanding by the

reviewving officials.

Recommendations for improvement to this handbook are encouraged and
frequent deviations from the included criteria should be reported on the
DD From 1426 provided inside the back cover to Naval Facilities
Engineering Command, Code 04, 200 Stovall Street, Alexandria, VA 22332.
(Lead activity for maintenance of this haadbook)-. ;

This handbook may be used as a reference document for procurement
activities such as contracting for professional design services. However,
this handbook shall not be used as a reference document in military or
federal specifications, for procurement of materiel, or in other similar
procurement activities. .




TECHNICAL LIBRARY

-1
-1
E-1
€1
-1
-1
1-1
I=-I
1-1

a8eg

................................ 89TITITI] JO Bupils a
........................................ fuydeospuv] - |
.......... teessnsssssensasacess e v JUITBIVQY IS8TON

poUv e9ouRIVeT) Lwauny 103 SUOTIDT1IEVE I8n puel °d
eeessaseessesascasecsatsannssae sSutprIng 30 Burays o
.............................. £37and3g WOTIVITVISUL q
cstessssersstsesansstaRIsRtosaE Rt usRLe TeIa0dn k 4

--------------------------------------- .ﬂOﬁU'H&O
uojioniisne) Sugang UOTIDNI0Id TEITIWOITAUY °4
-------------------------- esusen VITAINQY ﬂOﬁUq—ﬁHa ~gq
............. s3jusENd0q [PIUSTNOITAGY jO uworIwawdail °d
...... £37Tend TviusTmOIYAuUz 103 ufysaq puv Bujuserd +J
......................................... .OGﬂHUvﬁa - n
-------------------------------------------- 1"0“8 -4

AI1TVOAD TVINZRNOHIANA

*++gUOTIVISPTIVOY IOV {ITPeH PpPUT £393wg Teuor3iwdnidg @

............. sedfy Nﬁ.ﬂ‘.ﬂﬂﬂﬂ pus STOAR] BOTIONIZ sueny )
tssessecstsansatonans Rt Ran R .ﬂOﬂUﬂHU‘.ﬂ.ﬂa ﬂ.@.ﬂﬁa g
-------------------------------------------- 0@0&5& ¥y

TVEINTD

IONVIIND TYOINRDIL
I1 lEvd

------------------------ PoURPINY TBIFURRIAL peTIvIRg 1
------------------------ .wﬂﬂ‘.ﬂﬁn—ﬂ poop I1 IPM PlIom ° H
--------------------------------------------- ﬁosﬁn L]
---------------------------------------------- 933 43
------------------------------ .ﬂﬂh.ﬂa 1TFenag 180D -q
......................... L£3F1IqvAaTAING PUW L£3pandag *q
................................... °gdvﬂ8 H.“dﬂa L] U
----------------------------------------- .g#HUOHQO g
....................................... ﬂoﬁuuag uuqH L] <

FAIND , SHAANVRHOO

JaTean ANV NOIIOMEISNOD ‘HOISAQ ‘ONINNVI
NOIIVTIVISNI ¥0d SENITIQIND ADOIT0d W-1'0LZY 4°d
1 14vd

SINZINOD 40 TIEVI

0611~-34@H-TIR

ToF3I998

*t 921dVHD

ao0}1998

*7 YAL4VED

VOT109¢

*1 931LdVHD

uogIDS

NOIIVTIVISNI

¢




CHAPIER 4.

Section

CHAPTER 5.

Section

CHAPTER 6.

S

ection

G.
g.
1.

J.

K.

TECHNICAL LIBRARY

MIL-HDBK-1190

Siting of Hazardous Materials Facilities...........
Parking for Noaorganizational Vehicles...c...ses0ss
Hotification Regarding Projects Affecting the Use

of Mr'pca...l..I.l.l...'..........l.l.l..‘.l.l. ’

Construction in Floodplains or on Wetlands....sev-.
Planning Procedures for the National Capital

Regilon..ccsenorcacrnesencescannsncstannscncsannscnnse

BUILDIRG AND FACILITY PLANNIRG FACTORS

A.
B.
C.

H.

&neral..-‘...l......l.l.Q.l.'.l.l.l.'...l.........
Administrative Facilities (Category Code 600)......
Unaccompanied Personnel Housing and Dining
Pacilities (Category Code 720)...cccuveercncnccea
Maintenance-Installation, Repair and Operation
(Category Code 219)..cvcveecnassresvnannncrannaana
Coamunity Facilities - Personnel Support and
Service Facilities (Category Code 730).icocccccces
Community Facilities - Morale, Welfare and
Recreational - Interior (Exchange and Similar
Facilities) (Category Code 740)...ccvcacccasscens
Community Facilities - Morale, Welfare and
Recreational - Interior (Except Exchange and
Similar Pacilities) (Category Code 740)..........
Community Facilities - Morale, Welfare and
Recreational - Exterior (Category Code 750)......

ARCHITECTURAL CRITERIA

A-
B.

C.
D.

E.
F.

Geuneral Design ProvisionS...cicsteticssttsnranesnnsns
Interior FinisheS...c.ccvieciactoscanatncsennosnnanss
Windows and Other Glazed Areag..cc.cicceccesnvassnnnae
Vending Facility Program for the Blind..crveccresss
Provisions for Physically Handicapped Persong......
Fire Protectiofecicecesessccnossstncnscssoncsncansca

STRUCTURAL CRITERIA

A.
B.

Salection of Structural Systems and Msterials......
Deaisﬂ Requitemﬂnta..-.---..-..---.....-...........

PROTECTIVE CONSTRUCTION CRITERIA

A.
B.
c.
D.

Nl el o d o
WCELALLGVLULLE ¢« * * 2 2 02 080 ¢4 4 +4 880808 d iasassnsisvnsmessnsss

Policy for Providing Protection..ccssvececnscescanss
Prot ect 10“ of POL Facllities. * 48 B Eapwuwew LA LB N B R I B O O ]
Fallout Protec:ion..l...l.l.lnn lllll LU L B B BB RN B B

i1

Page

3-5
3-6

3-10
3~-10

3-13

4-1
4=3

4=-3
4-12

4-13

4-26

5-1
5-2
54
54
5~4
5-5

6-1
6-2



CHAPTER 8.

Section

CHAPTER 9.

Section

CHAPTER 10.

TECHNICAL LIBRARY

MIL-HDBK~1190

E. Design Against the Effects of Nuclear or

Bish Exploaives..-...........,.......-..-........'
F. Physical Security.ccecscsscancsccctccnrssocssonsens
G. Decommissioning of Nuclear Facilities...:..cecousse

ENERGY CONSERVATION CRITERIA

A. Putposa.................-..............--.....-,..-
n. uner‘l Reqdrmnt....l...-'....l.ll...'-.........
C. Step-By-Step Procedure for Thirty-Five

Percent Dﬂ.isﬂ---ncoaocno-oa-oo-b-|o--ﬁo-u-o-.o--
D. Pinal Design Procedur@....c:ssseeesscecccacscscenes
E. sncial stuies..Il..‘-l.......'.l.l......'....'...

ELECTRICAL CRITERIA

A. Lishtins.l-aoclnnlocl.-..l.!tnl‘I..D.Dul.'.l..l...l
B. Interior Electrical Facilities.:..icovcenoraccenans
c. theriot xlec:ricﬂ r‘dlitie.- Tt asesBssRsBERIEd g

AIR CONDITIONING, DEHUMIDIFICATION, E&APORAIIVE COOLING,
HEATING, MECHANICAL VENTILATION, AND REFRIGERATION

Section A. General Policy.-...l--o--o-o-ll.!cl..io-.oloclc..-a

CHAPTER 11.

Section

B. Space Conditioning Deaign...-.........-......--....
c. Evaporative c0°ubs m’isn.o..luﬂl..-.l!.-.ll.'a..o

D. Induscrial Mechaaical Ventilation Denign-.-----..--

E. Specialized Criteria for Air~Conditioned
Pacilities in Humid Aredd.csesivvecsansersncanns

FP. Eligibility of Facilities for Air Conditioning,
Dehunidification, Evaporative Cooling, Hesting,
or Mechanical VentilatiofNicescecvsvessaaresscanes

ENERGY SOURCE SELECTION AND CENTRAL HEATING CRITERIA

A. Energy Source Selection and Application Criteria
(Defense Facilities Located in the Coutiguous
Uni:d s:‘:e.).tl..---.I..".....Q-ll'......l....

B. Applicltion Criterifcccecesnsscssncsasvvsnosencnsangece

C. Central Heﬂtiﬂs Criterig .. .ccnscnsncsscssvcacnenscsonne

D. Heat Transmission and Distribution Lines..cssceecsn

8. Au:mtd neatins Phn:...ll...l.I....l..‘.ll...l"l.

CHAPTER 12.

PLUMBING EQUIPMENT CRITERIA

Polic?l..I.l..l-.-l..".'..l..--...'.-.'...l'....’.

114

Page

7-3
7-3
7-3

8-1
8-1

8-1
8-3
8-3

9-1
9-7
9-10

10-1
10-2
10-7
107

10-8

10-9

11-1
11-2
11-3°
11-4
11-4

12-1




IRARY

TECHNICALR LI

ABBOTTY

11-€1
01-£1
01-€1
€-t1
1-€1
1-€1
1-£1

#8e3

AT

o-o-oooo-o-o-o-|-.-o-lnlncocon-|o=ﬂuﬂ.ﬂﬂu-h ﬁoonom
ooooo-o.co.o-oonn-o-oo.-co-oe-o-|Uﬂ£°.ﬁ°=a u.uoﬂoum
..oo-.-ooico-.-un-.-..---..-.--lcoo-oo..ﬂuﬂﬁﬂup
-o-o--oco-c-oo-o-o-cc‘ﬁ“ﬂ”ﬁnu Eﬂ .“H-aum ﬂw.ﬂ.a
tsssscevenssccersssrca3go’) pur 999dg UO SUOTINITIT]L
vo-o-o-u-o-.-o-o-o.o-n--..on-on-oco.oﬂ‘.’.ﬂ“ﬂ'ﬁﬂo
..-....--......-.-...-.---.-..-.J.huﬁﬁﬂﬂdUﬂﬁﬂnd

VIUALTE) SHILITIOVA ONISAOH ZTIWV °¢1 ¥ALIVHD

061 1-X¢qH~TIR

..c
*d
*3
*q
‘2
‘g
*Y uorideg




Piggre

§=9

4-10
4-11
§4-12

" 4-13

4=14
4-15
§-16
4=-17
4-18
4=-19 -
4-20
4=21 .
4=22

4-23
4-24
4-25
4-26
4-27
4-28
4-29

4-30

TECHNICAL LIBRARY

MIL-HDBK-1190

PIGURES
Title

.2 Plus 2' Petﬂon Rom Hodule.l.l-O..l..o‘..lnllc-.lt-..l-l

-2 Pll.lﬂ 2- Pﬂrﬂon aom “odul‘.'.l..l.cI.-..----0.-....-.-..'

TABLES
1£10
Parkiog Space Guidelines Pot Ronorganizational Vthcloa.....

Space Criteria And Acconnndationa For UBPK..................
Serving nequirenan:.........................................
Space Criteria For Epnlisted Persoonel Dining Facilities.....
Space Criteria For Mainteuoance-Installation, Repair

And Opetationu-.....-..-.-...-..........-..........---....

Space Criteria For Bread And Pastry Bakeriesi...coceeccenses

Space Criteria For Prisoneru................................
Space Criteris For Education COntOrB.caveesasnssasannsconase
Space Criteria For Faaily And Community Support/Service
centerﬂ..-.....-..........o---......-.-...:.3-,.--...-.-.o
Space Criteria Por Laundry And Dry Cleaning Plants.....c....
Space Criteria For Central Post OfficeS:cicccvceiorerrocrcns
Number of Chapel SeatS..ccccsevessnrscscscrcosssnanscacncans
Space Criteria FPor Individual Chapels...scesvccenccicasssnne
Runber of Theaters And Multipurpose Auditoriums....veceveeses
Space Criteris For Theaters -and Mulripurpose Auditoriums....

.sp.ce criteti& For Blﬂk‘.o..-..--.--.-.-.-....--.--...-...o-‘
sp‘ce cri:eti. FOI.' crdit Union'!O!ul.i..-ot.u.o.!ou.:otl.a..

Space Criteria Por Credit Unloms....ciceocovcesacanscncennss

Space Criteria Por Exchange Aguseasent Centars..csccvecccsase -

Space Criteria For Exchange Automobile Parts Sales Stores...
Space Criteria For Branch Exchanges..ccccocceconccencsnrcone
Space Criteris For Installation Exchange Food Service.......
Space Criteria For Exchange Food Service At Args

. Compunity Shopping Centers, Oversess......cccevccnsaccanns
Space Criteria For Exchange Supplementary Food Service......
Space Criteria For Fu8ht Line suCk BArB.ccccosoncnsssrasenrn

Space Criteria For Exchange Food Stores, Overseas......seees

Space Criteris FPor Gasoline gnd Service Stations
aad Service Centﬂr.ouco-uolo--o-nco-nloncocnolttttooo;n.qf
Space Criteris For Supplemental Gasoline StationDs....ceseeie

Space Criteria For Car Wash Pacllitfes....cccecoveonsoscracs

Space Criteria For Exchange Lsundry Apd Dry Cleaning

Planta-.'.I‘.IClIl.C...........l......l...ll-I.I'.‘ICI.-...

Space Criteria For Exchange Maintenance ShOpse:cveccsccecscs

Page '

R

JRVe
4-10
4-11

4-12
4-14
4-15
4=16

4-18
419
4-21
4-22
4-24

* 4=25

4-26
4~27
4-~29 -
4~30
4~34
=35
436
&~37

é-38

4-39
4-39

F i .
a=40 |

4=~41 -

4=~41
4~42

4~43

T A~44

3-10

417

4-20

4-22
4-23

4-28

4-42




l

Table

4-31
4-32

4-33
4~34
4-35
6-36
4-37

4-38
4-39
4=40
4-41

Fryw y,
LA ¥4

4-43
§-44
4-45
4-46
4-47
4-48
4-49
4-50

4-51
4-52
4-53
4=54

4=55
4-56
4-57
4-58
4-59
4-60
4-61
4-62

6-1

. 8-1

9-2

TECHNICAL LIBRARY

MIL-HDBK-1190

TABLES (continued)
Title

Space Criteria For Service Outlets - Gross Square

FOOL AT@Bcccrvtatecssssscassensnsssssescscssssscatsascsens
Space Critaria For Service Outlets - Gross Square

MELBY ATC@R:rssssccnsnsnsssrrssnsanancarssssosasassnscsnnnanss
Space Criteria For Exchange Beauty Shops..csccccccercccacans
Space Criteria For Thrift ShopS.csescccccccrscccancnscccnnss
Environmental Adjustment Factors For Thrift ShopS..scccccans
Space Criteria For Aero Club Facilities.....cccovesncsscssss
Space Criteria For Arts And Craftg/Skill

Development CODEEIScctcvcarsssctvesscsscossnnssnsncsssnans
Space Criteria For Automotive/Skill Development Centers.....
Space Criteria For Bowling CenLers...cccceeevsscnvcccscasses
Space Criteria For Child Development Centerfescceccsssvsccecs
Space Criteria For Multipurpose Recreation Buildingg........
Space Criteria For Drama Centsrs And Music Centars.cccecsces
Space Criteria For Golf Facilities...scecvecrssanccrnannnann
Space Criteria For Gun, Skeet, And Trap Facilities..¢.c.c.es
Space Critaria For Physical Fitnesas Centers (Gymnasiums)....
Criteria For INdoor COUrEBeccsasesssrcsssssssssnssscsnsocsss
Space Criteria For Main Libraries.....ceseevecccacsrcnrcncens
Space Criteria For Library Service Centers..:-veececccarcnss
Space Criteria For Marina Support Centerd...ccescscessnnanve
Space Criteria For Mess/Club For Lower Grade Enlisted
Space Criteria For Noncommissioned Officers’' Mess/Club......
Space Criteria For Officers' Mess/Clube.ccssscscccsscannansce
Space Criteria For MWR/Recreation Supply/Support Facilities.
Space Criteria For Outdoor Recreation Operations Activity

centers..l..-l.lta-l.o...-..l.-..-o.‘.---.l.t--.-ll..a--.n

Space Criteria For Outdoor Recreation Pavilions.....cceccess
Space Criteria For Package Beverage Stores/Class VI...cieeen

Space Criteria For Recreation Centergec..ccccccscscsorcsonanss
Space Criteria For Installation Restaurant8..sscesasocccvacs
Space Criteria FPor Riding Stables...ccccscrsscccasccsnccansnes
Space Criteria For Skating RinkB.stcsseisvvnvessvensssssonss
Criteria For Installation Indoor And Outdoor Swimming Pools.
Space Critaria For Youth Centersic.c.sccciscecccsssssanssnsns

Stt\lctutal Deﬂig‘ﬂ He:hoda And Stl‘eaa Allwﬂnces. ssssesasenen

Department Of Defense Design Energy Targets - (000)
BTUISQ HIYRI"l.l.l'l..l-l.lltilll.ll‘..ll-‘I....I'l...l-

DOD - iES Cross~Reference Of FPacilities...eoevvesvetseananns
Illumination 1In Harehoqaes............... .......... sessenmrn

vi

Page

§~45
4-46
=47
4=49
4-50
4=51

4-52
4-53
4-54
4~56
4-57
4-59
4-60
4=61
4=62
4-63
4=64
4-65
4-66

467
4-68
4-69
4-70

4=72 .

4-72
4=74
475
4-76
4=-77
4-78
4-79
4-81

6=5

. 8~4

9-3
9-4

447

4=55

4-69
4=70
4-71

4-73

4-80




TECHNICAL LIBRARY

MIL-HDBK-1190

TABLES {(contigued)
Table : Title " Page

9-3 ms swrt' cla'aiflcatiou.I--ll....I..l.l.i.l......l.l-...-' 9-5
9-4 Illumination In Punctional Areas Of Other Facilities........ 9-5 9-6

13~1 Maximum Size of Llﬂns UnitB.csonsenscannssnssosessanssassane 13“'3
13-2 Bgt_h_rom...-----.......a--..--.------...-------.------o---- 13-7

vii




TECHNICAL LIBRARY . "

MIL-HDBK-1190

ABBREVIATIONS AND ACRONYMS

AAFES Aray and Air Force Exchange Service

ACl American Concrete Ipstitute

AD? Automatad Data Processzsing

A-E Architect-Engineer

AFM Aly Porce Manual

AFR Air Force Regulation

AISC Anerican Institute of Steel Construction

AISI - American Iron and Steel Institute

A&L Acquisition and Logiatics

ANSI ' American National Standards Institute

ARL Alr Conditioning and Refrigeration Institute

ASHRAR American Society of Heating, BRegrigeration
and Air Conditioning Engineera

AST™ American Sociaty of Testing and Materials

ASTBCB Architectural and Transportation Barriers
Compliance Board

ANG American Wire Gauge

BIA . Brick Institute of America

BLAST Building Loads Analysis and System
ThermoDynamics

Btu British Thermal Uait

Btuh British Thermal Unit per Hour

c . Centigrade

() Confidential

CAC Community Activity Centers (see chapter 35,
paragraph G.B8.b.)

CAC Career Advisory and Counseling (see chapter
5, paragraph E.5.b.)

CDD Cooling Degree Days

CEGS Corps of Engineers Guide Specification

CERCLA Comprehengive Environmental Response
Compengation and Liabilicy Act

CFA Commission of Fine Arts

cfo Cubic Feet par Minute

CFR Coda of Federal Regulations

co Centimeter or Centimeters

cal Square Centimeters

co Commanding Officer

COE Chief of Engineers

CONUS Continental United States

CPO Chief Petty Officers

DAEN-ECE~-A Architectyral and Building Systems Branch,

Engineering Division, Office of the Chief
‘of Engineers .

DASD(I1) Deputy Assistant Secretary of Defense
{Installations) .

DEQPPM Defense Envirommental Quality Program Policy .
Memoranda

viii




4

TECHNICAL LIBRARY

MIL-HDBK-1190

ABBREVIATIORS AND ACRONYMS (continued)

DD
DDESB
DM
DoD
DOE

ond
LWL

Edu. Ctr.
EIS

B.O.
EP
EFPA

FAMCAMPS
PAR
PCGS
FEMA
FEMP

PR

F.R.

ft

fr2

oarn
N A

gpm
GSA

HDD

Hq.
BQDA
HVAC

Hz
TEPe

e i P

1&L
IMC
Inc.
JCS

LPG

L/s

wi/h
23 /h-n2

Departaent of Defense

Department of Defense Explosives Safety Board

Design Mamual

Department of Defense

Dapartaent of Energy
Enviroomentsl Adjustoent Factors

Rlectronic Dats Processing

Bducation Center
Baovironaental Impact Statemsnt
EBlectrical Metzallic Tubing

. Exacutive Order

Enlisted Personnal
Envirommental Protection Agancy
Fahrenheic

Fanily Canps

Pedaral Acquisitiocns Regulatien

Pederal Construction Guide Specification
Pederal Emergency Managepent Agency
Federal Energy Mansgement Ptosran
Pederal Register

Fire-Resistance

Foot or Feet

Squars Feet
Piscal Year

f.‘.-n-r. 1 ﬂd“== tion Dnelenma!’_

Gallons par Minute

Geperal Services Adainistration
Heating Degree Days

Housing and Urban Development

‘Headquarters

Beadquarters, Department of the Army
Heating, Ventilation and Ait-Conditioning
Hertz

I1 hminnf(na I[ oginaarinoe Rnalnrv

Installntion and Logistics
Intermediate Metal Conduit
Incorporated

Joint Chiefs of Staff
Kilogran or Kilograms
Kilometer or Kilometers
Kilopascal

Liter or Liters
Liquidified Patroleum Gaa

Liters per Second

Meter or Meters

Square Meters

Cubic Meters per Hour

Cubic Meters per Hour per Square Mater

o
!




al/s
Max.
MCWB
MEGA
MILCON
Mia.

MRASL

NATO
NAVAIDS

WAURANC
I Y & v

NBS
NCMA
NCO
NCPC
NCR
NEPA
'NFGS
RFPA
Ne.
NPDES
NSI
OASD
ODASD(I)

QJT
O&M
OoMB
0SHA

PCB
P.L.

P OO'
POL
psi
RCRA
RDF

ROTC
SE

SF
SIR
SJI
SsL
SQ FT
STAT
STD

TECHNICAL LIBRARY .

MIL-HDBK-1190

ABBREVIATIONS AND ACRONYMS (continued)

Milliliter per Second .
Maxfoun

Hean Coineident
Millions
Milictary Comstruction

Minimum

Manpower, Reserve Affairs and Ingtallations
Military Traffic Management Command

Morale, Welfare and Recreational

Horth Arlaatic Treaty Organization

Air and Sea Navigational Aids

Haval Paciliries Enginearing Command
National Bureau of Standards

National Concrete Masoanry Association
Noncommissioned Officers

National Capital Planning Commission
Natiooal Capital Begion

National Environmental Policy Act

Haval FPacilities Guide Specificatiocn
National Fire Protection Association
Number

Hational Pollutant Discharge Eliminatiomn
Systen

Hational Standards Institute

Office of the Assiatant Secretary of Defense
Office of the Deputy Assistant Secretary of
Defense (Installations)

On=-The~Job~Training

Operations and Maintenance ,

Office of Management and Budget
Occupational Safety and Health Act
Polychlorinated Biphenols

Public Lavw

Post Office

Petroleum, 0ils, and Lubricants

Pounda per Square Inch

Resource Conservation and Recovery Act
Refuse Derived Fuel

Bequests for Technical Proposals

Reserve Officers Training Corps

Selective Energy

Square Feet

Savingg to Investmenr Ratio

Steel Joist Institute

Shipbuilding and Logistics

Square Feet

Statute

Standard

Lias D..1hW
WeL DUl




TDA
IDY
TE

TOE

1)
AV J

-U-
-UR.
UBC
UEPH
UFAS

UOPH
u's.
USACE
| USAF
| U.S.C.
USMC

USPS
v
J “!' WECS

.
]
]
%]
E
}

Wilg AL DA

TECHNICAL LIBRARY

MIL-HDBK-1190

Table of Distribution and Allowances
Temporary Duty

Total Energy

Temporary Lodging Facilities

Technical Manual

Table of Organization and Equipaent
Television

Uaclassified

Thernal Transmittance

Thermal Transmittance - Roof

Uniform Building Code

Unaccoapanied Enlisted Personnsl Housing
Uniform Federsl Accesaibility Standards
Undervriters' Laboratories, Inc.
Unaccompanied Officers Personnel Housing
United States

United Statas Army Corps of Engineers
United Sctates Alr Force

United States Code

-United States Marine Corps

United States Postal Service
Watts .
Wind Energy Conversion Systems
Year :




TECHNICAL LIBRARY

’ - MIL-HDBE~1190

PART 1
POLICY GUIDELINES FOR INSTALLATION PLANNING,
DESIGN, CONSTRUCTION AND UPKEEP




TECHNICAL LIBRARY

. DoD 4270.1-M _
' SEPTEMBER 1987

P

POLICY GUIDELINES FOR INSTALLATION
PLANNING, DESIGN, CONSTRUCTION
AND UPKEEP |

OFFICE OF THE DEPUTY

ASSISTANT SECRETARY OF DEFENSE
(INSTALLATIONS)

EXCELLENT INSTALLATIONS ~ THE FOUNDATION OF DEFENSE




TECHNICAL LIBRARY

THE OFF!ICE OF THE ASSISTANT SECRETARY OF DEFENSE
WASHINGTON, D. €. 20301- 8000

PRODUCTION AND
LOGISTICS

September 1, 1987

FOREWORD

This Manual is issued under the authority of DoD Directive 4270.1,
"Construction Criteria,” July 11, 1983. It supersedes all previocus editions
of DoD 4270.1-M, “Construction Criteria.” It complies with the policy of DaD
Directive 4001.1, “Installation Management,” dated September 4§, 1986, which
gives installation commanders broad authority to decide bow bast to sccompliash
their wission, and instructs beadquarters to cancel regulatious that limic
installation commanders’ freedom.

This Manual applies to the Office of the Secretary of Defense (0SD), the
Military Departments, the Organization of the Joint Chiefs of staff (0JCS),
’ the Unified and Specified Commands, the Defenss Agencies, and activities
sdaintstratively supported by OSD (hereafter referred to collectively as "DoDd
' Components”). It does not apply to health care facilities.

Some detailed technical criteria are required that affect more than ons

Service; such criteria will be developed through g Tri-Service effort as
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other individual Service directives will conform to the besic policy guidnnce
of this Manual.

DoD Components may obtain copies of this Manual through their own publication
channels. Othar Pederal Agencies and the public may obtain copies from the
Office of the Deputy Assistant Secretary of Defense for Installations,

Washington, D.C. 20301-8000.
//7 Coa

Robart A. Stone
Deputy Assistant Secretary of Defense
X (Installations)

Excellent Installations - The Foundétion of Defense
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A, INTRODUCTIOR
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provide excellent facilities through nev comstruction and through maintenance,
repair, and renovation of existing permanent and temporary facilities so that
the installation can accomplish {ts mission nov and in the future,

I"

The Manual is based on the principle that an investment in excellent
facilities is an investment in people—our most valuable resource.

B. OBJECTIVE

The objective of all installation planning, design, coustruction, and
upksep for the Defense Department is to provide excellent places to work and
live for the soldiers, sailors, airmen, and marines who defend America.
Iovestnent in excellent facilities quickly pays off in improved capability and
performance of our combat forces. Excellent facilities esgender pride~-the
fuel of Inman accomplishment.

C. GENERAL GUIDANCE

Military bases are hocetowas. They should have all the facilities a good
town has~-not just bousing, but land and buildings designed for recreation,
cultural and religious activities, educsation, bealth care, shopping, and .
work. Military bases ought to be the kind of towns you would want your sons
and daughters to work and live in.

1
You cannot plan, design, or build an excelleat facility unless you
thoroughly understand what the customers want. Spend a lot of time finding
out. Ask the unit coomanders, the NCOs», ths young officers and enlisted
people, and their families, how to make things better. FPsy a lot of atteation
to features, finishes, and furnishings because they mean quality to your
customers. The facility is excellent only if the customers say it is.

Encourage and enable your people to improve thair own workiong and living
places. They get better facilities far sooner and a greater fesling of pride
and ownership. To see it dons well, visit the U-Do~1t Store at Pt. Les,
virginia, or the One Stop Shop at F.E. Warren Air Force Base, Wyoming.

1f your installation has an architectural theme, stick to it. If you are
starting with a hodgepodge, pick a theme and work toward it. You might find
it usaful to hire a base architect to oversee the design and improvements to
all buildings year after year. Remember, these facilities will be arcund for
a long time. We have an opportunity to maks them sn enduring source of pride.
Design to cut energy use, while providing pleasant, comfortable living and
vorking enviroments. When you rehabilitate a facility, you can get ensrgy
(and cost) saviogs in the bargain. In msintaining facilities, kesp ensryy
consuning systems in good repair; apply our new shared anergy saviogs
legislation; revard ipnovation. And remember the first rule of emsrgy
consarvation—don't hassle the troops. Give them plenty of light and lat them
adjust the temperature. If you have peopls working in tha dark or if thay're
too cold or too hot, you sre wasting a resourca far more costly and valuable
than energy.

o §




TECHNICAL LIBRARY

Pay close attention to protecting the patural enviroment and historical
and archaeological sites. Compliance with eaviroomental laws and regulations
is oot only a statutory requirement; it makes good sense for protecting the
well-being of your people and the enviromment. If you are not familiar with
national and local laws and rules, get expert advice, Following the rules
will belp you to produce excellent facilities.

Physically handicapped people are entitled to use many facilities on
military iostallations. As a geoersal rule, make buildings accessible to
physically bandicapped people unless the building is to be used only by
able-bodied military personnel. Make at least five percent of your family
housing units (oo less than ooe bouse) accessible.

D. SECURITY AND SURVIVABILITY

Build survivability in, so that military operations can continue after
attacks. Don't forget to build protection into dormitories, dining halls, and
offices, as well as into buildings whare equipment is stored and maintained.
Some techniques are quite inexpensive, like designing buildinge so that people
will pot bs exposed to flying window glasa. CINCs and major commande will
deternine the appropriate level of protectioan.

E. COST BENEFIT ANALYSIS

The goal 1is not to n:ln:l.n.tu the life-cycle cost of the facilities, but to
maximize the performance of the people who use the facilities. Excellent
facilities are worth more than they cost.

When you do cost-bepefit analyses of new facilities versus old, don't
forget about the people wvho use the facilities. Numerical analysis can naver
predict the extra performance of people whose pride and efficiency are boosted
by excellent facilities. But, mumerical analysis can demonstrate that oanly a
very small increase in the output of people who work in a building is needed
to pay for the extra cost of an excellent building. Use this eimple formula:

The extra output (in percent) needed to pay for excellence = (A-B) x 100
CxD

vhere: A ig¢ the lifetime cost of creating and maintaining an excellent
facility
B is the lifetime cost of msintaining the old facilicy
C is the years of life

D is the annual cost of the people who use tbhe facility

I2
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F. SIZBS

The best guide to sizing is an existing facility that is satisfying the
desires of the people who use it. Whatever the facility, find the best
exsuple you can and ask the people who use it hov to make the next one
batter., If possible, use examples from America‘'s best run, profit-making
companies.

Remember to ask the customers—the commanders, the HCOs, the troops—what

‘they want. Don't make buildings too small. An undersized building ia more

wasteful than an oversized one becsuse people are more expensive than
buildings.

Dormitory living space is, by lav, set by 0SD. Dormitoriea must be built
with the particular upit in aind. Consider the type of unit, its mission, its
equipment, and its location. While there must bs some commonality in the oat
living space, the wvhole dormitory complex must add to, not detract from, the
unit's mission. Here are the current standards in net living space:

Standard Net Living Space for Unaccompanied Officers aod Enlisted

Rank Net Sﬂre Feat

03 and above 460

0l and 02 ) 330

E7 to ES 360

ES and E6 180

El to E4 : 90 (2 to s 180 square foot
Toon)

El recruits 72 (open bay)

Pioally, the goal is to provide our soldiers, sailors, airmen, and marices
with a home. Ioclude places to clean and store gear (these don't count as
living space), mmple parlr.:lns, telephone and cable hook-ups, and indoor and

cutdoor lounge areas, placss to prepars food, and lots of privacy.

G. UPKEEP

The objective of facility upksep is to enhance and maintain the pride of
military units. When paint peels, the bare wood begins to deteriorate and so
does unit pride. When pavement cracks, it begins to erode and so doea unit
pride. :

You know that good upkeep preserves facilitiea from decay that in the
long=term would be more coatly to repair. More important, good facility
upkeep preserves unit pride; pride, like the facilities, is far less costly to
maintain than to rebuild. Sioce pride is so esssntial to military rudimu.

1t makes sense to invest heavily in it.




TECHNICAL LIBRARY

H. WORLD WAR II WOOD BUILDINGS, TEMPORARIES, AND RELOCATABLES

“Temporary~ wood buildings from the 1940s make up a large proportion of
our current facilities. We will need them for a long time to come. But that
does not mean we must coapromise our goal of excellent installations. Hare
are gone pointers:

1. Maks them safe; don't put people in fire traps.

2. Kaep them painted, even if they are programmed to come down some
day. People are using tbem, or at least looking at them; their pride is at
staka. .

3. Give them a complete face lift. Moderm renovation materials can work
wonders. Go sea what's bsen done at Moody AFB, Georgia; Nellis AFB, Nevada;
or Naval Air Station, Brunswick, Maios. You won't be able to tell the 1940s
buildings from the brand new ones.

~ 1. DETAILED TECHNICAL GUIDANCE

The Military Departments may issue detailed guidance to assiet
iostallation comnanders in planning, designing, and building excellent
facilities. However, as much of this guidance as poasible should be in the
form of advice and assistance rather than control and direction. The
commanding officer is responsible for accomplishing the miasion of the
iostallation and is accountable for all resources applied to the mission, and
must bave th. authority to make investment decisions.

pL
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CHAPTER 1
GENERAL

A. FPURPOSE

1. General. This part prncrihu technical criteria to serve as a
guide in , the design and construction of high quality facilities that are
durable, functional, economical, safe, esthetically pleasing, aod have
reasonable operating and maintenance costs. While these criteris are
iatended to serve as a guide and yet offer considersble flexibility, those
sections identified as based on law, Exscutive Order, DoD Directives,
Federal Regulations, and other governing standards must be treated

accordingly.

2. Applicability. The criteria contained in this handbook may be
used in considering all facilities at military installations in the United
States and, to the extent practicable, in other locations worldwide. The
criteria may also be used ss a baseline in the planning and design of:

a. New facilities in the military construction program.

b. Minor construction and nonappropriated fund projects.

c. Major alterations to existing structures for the purpou of
rehabilitation or couversion into permanent facilities.

d. Certain nonperssnent construction, as indicated.

3. Ioprovement of Existing Facilities. Improvement of existing
facilities for the sole purpose of meeting these criteris lhould not be

undertaken.
B. DESIGH CONSIDERATIONS

1. Bcononic, Engineering, and Environmental Studies. The design of
military facilities should be supported by appropriata economic,
engineering, and eavirommental studies.

8. Design Features. These studies should include, but not be
limited to, those design features of the facility that contribute the

most to the construction quality, life cycle cost, energy efficiency,
euvirommental impact, and pnrfomnce of pesople and the mission.

b. Life Cycle Costs. Design decisions for all types of
construction projects should consider life cycle cost and the inpact on
productivity and operating efficiency of the functions within the
facility. Studies should be made that consider the life cycle cost of the
facility so as to arrive at an economical cost that takes ianto

1-1
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consideration not only the initial construction cost, but also the
operating and maintenance costs of the building and associated impact on
the mission performed within it over the anticipated life of the facility.

2. Design Bequitéuents. The design of wmilitary facilities should:

a. Ba based on the actual requirements of the project.
b. Contribute to the pride of the people vho work tharae.

¢. Meet the opearating requirements of the using activity and
provide reasonable flexibility to accoamodate foreseeable changes in
requirenents by the using activity.

d. Provide highly functional facilities at the lowest
practicable construction and acquisition costs consistent with total life
cycle econoay.

e. Be appropriate for the type or importance of the facility and
the local surroundings, and meet the necessary envirommental
requirensats, including applicable federal, state, and local pollution
control c¢riteria and standards. .

3. Construction Qualities. The quality of comstruction should be as
high ss necessary to provide construction suitable for the actual needs of
the intended occupancy. For industrial and service facilities, such ase
shops and storage facilities, an auvstere quality of constructiocn with -
reduced finishes may be provided. For buildings of more sophisticated
occupancy, such a8 laboratories and major headquarters buildings, a higher
quality of construction with better finishes should be congidered.

4. Use of Local Construction Methods, Materials, and Skills.
Designs should consider economies that can be effected by the use of

suitable local construction methods, materials, and skills that are
congistent with the intent of these criteris.

5. Usa of Standard or Stock Products. Commercially available
standard or stock equipment, fixrures, and materials should be used when
practicable.

C. CONSTRUCTION LEVELS AND BUILDING TYPES

1. Building Definitions. The definitions provided below are used in
this handbook and used by the Military Departments and DoD Components to
degcribe the levels and types of construction of most DoD buildinga and
ralated facilitien.

a. Permapent Construction. Buildings and facilities designed
and constructed to serve a life expectancy of more than 25 years, should
be energy efficient, and should have finishes, materials, and systems
selected for low maintenance and low life cycle cost.

1-2
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b. Semipermanent Comstruction. Buildings and facilities
designed and constructed to serve a life expectancy of more than five
years but less than 25 years, should be energy efficient, aund should have
finishes, materials, and systems selected for a moderate degree of
maintenance using the life cycle approach.

c¢. Temporary Construction. Buildings and facilities designed

aud constructed to serve a life expectancy of five years or less
using low coat construction, and with finishes, materials, and systems

selected wvith aaintenance factors being a secondary consideration.

d. Mobilization and Emergency Construction. Buildings and
facilities designed and constructed to serve a specific sobilization or
emargency requirement. Buildings should be sustere to minimize
congtruction time and maximize conservation of c¢ritical materials.
Maintenance factors and longevity should be secondary consideratiouns.

e. Building System and Subsystems. A building system is an
assenbly of dimensionally and functionally precoordinated subsystems
which, when combined, produces an essentially complete and functional
building. A subsystem is one of many building components designed and -
manufactured to be combined and integrated with other types of subsystems
to produce an entire building system.

f. Industrialized Buildings. Buildings in vhich sajor components
and some subsystems are constructed at & factory, transported to the
jobsite and erected. An example is factory construction of individual
walls with the plumbing and electrical wiring already installed.

g§- Mamufactured Buildings. Buildings coanstructed from whole
building wodules that are coustructed at a factory, trausported to the
jobaite and connected to other modules to form an entire structure. An
example is multistory unaccompanied personnel housing in wvhich each
living unit is factory constructed with walls, floors, ceilings,
plumbing, and electrical wiring.

h. Pre-Engineered Buildings. Buildings constructed entirely
from a manufacturer's systen of standard stock items. Pre—engineered
buildings often rely on a modular dimension system and can be
constructed in a wide range of configurations and sizes. .

1. Relocatable Buildings. Builﬁingn designed to be dismantlied
to facilitate relocation and normally purchased as equipament to fill a
temporary requirement. '

j. Portable Buildings. Buildings designed to be easily moved
intact.

1-3
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2. Criteris for Building Systems Construction.

a. Standards and Quality. The standards and level of quality
authorized in this handbook apply to industrialized, manufactured,

nv.—nn‘n..pnﬂ and Arhar tonan af hu'l'lfl-lna arvarams ranafrastrian,

b. Component Parta. The component parts should be readily
availsble and be able to be procured competitively. In other words, it
is oot intended that designs, or availability of specified or offered

component parts, be subject to further research or development, or both,
but rather that the component parts be standard, off-the—-shelf stock

itens.

¢. Manufactured and Pre-Engineered Buildings. These types
of construction may be used for military buildings when such use is
{indicated by life cycle coat to be economical; when they will meet the
functional and performance requirements of the project; and when they
can be architecturally compatible with the aenviromment in which they will
be erected. Because of the great variance in the cost and quality of
such structures on the market, extreme care must be used in selection to
ensure that the quality of the facility to be provided is commensurate
with the project requirements and expected longevity of the mission to be
served.

d. Relocatability. Relocatability should be specified only
vhen the project justification certifies that the facility involved is of
uncertain temure and the provisions of this feature will not regult {n &
degradation of proven standards of design, architecture and engineering,
or result in increased oparating and maintenance costs. When
telocatability is the primary design cousideration, DoD Instruction
4165.56 (reference (la)) shall apply.

D. OCCUPATIONAL SAFETY AND HEALTH ACT CONSIDERATIONS

The Occupational Safety and Health Act of 1970 (reference (lb))
requires that safety standards issued by the Secretary of Labor be
followed in the work place. Section 19 of this Act requires federal
agencies to establish and maintain effective and cowmprehensive programs,
consistent with the standards issued by the Secretary of Labor. Those
standards issued by the Secretary of Labor that affect the design of
buildiogs are principally found in the General Industry Standards, 20 CFR
1910 (reference (lc)). The design of all military facilities that serve
as places of employment shall conform to, or be consistent with, all
applicable standards published under the Occupational Safety and Health

Act (OSHA) of 1970 (reference lb)).
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REFERENCES

DoD Instruction 4165.56, "Relocatable Buildinga,” April 3, 1981

"Occupational Safety and Health Acr of 19707
General Industry Standards, 20 CPR 1910, Occupational Safety and
Healch Administration, Department of Labor, 200 Constitution

Avemye, N.W., Washington, D. C. 20210
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NAPULADTED )
VORL LED &

ENVIRONMENTAL QUALITY

A. GENERAL

In keeping with this natioowide concern for the euviromment, the
Congress and the Administration have enunciated several policies for its
preservation and enhancement. In general, eunvirommental legislation

requires that federsl sgencies comply with procedural as well as

substantive requirements of the designated regulatory agencies, including
the payment of appropriate fees. The documents issuing these policies are
discussed below, and key personnel st all levels should be made aware of
their contents so as to assist in the decision wmaking process.

1. 42 U.S.C. 4321-4361, The National Eaviroumental Policy Act (NEPA)
(reference (Za)). This Act declares a national policy to (1) encourage
productive and enjoyable harmony between people and their enviroument,

(2) provide for the prevention or elimination of damage to the enviroument
and bicsphere, and stinnlate the health and welfare of people, and (3)
enrich the understanding of the ecological systems and natural resources
important to the nation. This Act requires, among other items, that every
recammendation or report on proposals for legislation and other major
federal actions significantly affecting the quality of the natural
enviromment, include a detailed five~point statement on the enviroumental
impact of the intended action. The Council on Envirommental Quality has
issued implementing regulations for NEPA (reference (2b)) that provide
specific informarion concerning the preparation aad coordination of
enviroumental documentation.

2. Executive Order 11514 (reference {(2c¢)). This Executive Order
directs federal agencies to implement the National Envirommental Policy
Act (NEPA) (reference (2a)). Further, it requires that federal agencies

provido leadership in protecting and enhancing the quality of the
nation's eovironment to sustain and enrich human life. Among other

itenms, the Executive Order requires that federal agencies moanitor,
evaluate, and control, on a continuing basis, activities so as to protect
and enhance the quality of the environment.

3. Executive Order 11593 (reference (2d)). This Executive Order
requires that (1) the federal agencies provide leadership in preserving,
restoring, and maintaining the historic and cultural eavironment of the
nation, (2) federal agencies initiate measures pecessary to direct
policies, plans, and programs inm such a way that federally-owned sites,
structures, and objects of historical, architecrural, or archaeological
significance are preaerved. restored, and maintained for the inapiral:ion
ann DBBEIII’. UI IZIIE NOPLB-

&. Clesn Water Act of 1977, Public Law (P.L.) 95-217, as amended
(reference (Ze)). Among other items, this Act establishes the National
Pollutant Discharge Elimination System (NPDES) and requires federal
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agencies to apply for a permit for each point source of wastewater
discharge and conply wvith the conditions of each permit. Wastewater sent
to a publicly-ovned treatment plant must meet pretreatment standards
prescribed by this Act and of the agancy that ownas the trestment plant.
The Act alao requires that construction of facilities for trestnent of
vastewater at federal facilities after Septeaber 30, 1979, not be
1niriated unless slternative nethods for vastewater traatment using
ianovative treatment procasses and techniques are used. This requirement
is not applicable when the life cycle cost of the alternative treatment
works exceeds the life cycle cost of the most cost-effective alternative
by more than 15 percent. This Act also requires that for certain
pollutants, point source discharges shall be treated using the best
available technology economically achievable.

5. Clean Air Act, Public Law (P.L.) 95-90, as snended (reference

!Zf)g; Anong other items, this Act requires federal agencies to apply
or permits to operate and to construct facilities to control stationary

air pollutant sources and to comply with the conditions of each permit.

6. Solid Waste Disposal Act, Public Law (P.L.) 94-580, as amended by
the Resource Conservation and Recovery Act and Amendments (reference
(2g)). Among other items, this Act requires federal agencies to properly
manage hazardous waste from its time of generation to its disposal.
Agencies oust obtain permits for their hazardous wvaste treatment,
storage, and disposal facilities. Proper shipping papers (manifests),
packaging, and labeling must be used vhen transporting hazsrdous waste.
The 1984 anendments apply the requirements to persons who generate as
little as 100 kilograms of hazardous waste in any month, and require
ragistration and controls on underground tanks used for storing oil and

hazardous waste.

7. Toxic Substances Control Act, Public Law (P.L.) 94-469, as
amended (reference (2 h)). Among other items, this Act requires Federal
Agencies to properly manage the use and disposal of all toxic substances
and specifically requires such management of Polychlorinated Biphenols

{PCB) and items that contain PCB.

8. Safe Drinking Water Act, Public Law (P.L.) 95-190, as amended
(reference (21)). Among other items, this Act requires federal agsncies
vho own or operate drinking vater distribution systeas to ensure that the
vater neets primary drinking vater standards, and vhere required, that
such systems are registered, licensed, or permitted. This Act also
requires that special attention be paid to the protection of designated
sole source squifers during coustruction and operation of Depar:nent of

" Defense facilitiea.

9. Executive Order 12088 (reference (24)). This Executive Order
outlines the policies that are to govern compliance with federal,
state, and local enviroonmental standards by federal facilities. The head
of each executive agency is responsible to ensure that federal facilicies
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are at all times designed, conatructed, operated, and wmaintained in
compliance with all federal, state, and local euviroumental requirements.
The Executive Order further requires that a plan be sent anmually to the
Office of Management and Budget (OMB) to provide for improvements
necessary to meat applicable standards. Exemptions from applicable
control standards may only be granted by the President. Furthermore, ‘the
construction or operation of federal facilities outgide the United States
shall comply with the environmental pollution control standards of

general applicability in the host country or jurisdiction.

10. Bxecutive Order 12114 (reference (2k)). This Executive Order
requires that responsible officials of federal agencies take into
consideration pertlnent environmental considerations vwhen making

decisions on major federal actions outside the geographic borders of the
United States and its territories and possessions.

11. Executive Order 12316 (reference (21)). This Executive Order
delegates to the Secretary of Defeuse the responeibility for
investigation and removal of hazardous subgtance releases from DoD
facilities and vessels.

12. Protection of Historic and Cultural Properties. Policies are

_____ he £al1lamefown dooscmmn
J.u-ugn 'IJ’ (41 BULLU'LIIB agcuménis:

a. Executive Order 11593 (reference (2d)).

b. National Historic Preservation Act, Public Law (P.L.) 89-665
(reference (2m)).

C. Archaeo;ogical Resources Protection Act, Public Law (P.L.)
96-95 (refetence {2n)).

13. Couprehensive Envirommental Response, Compensation and Liability
Act of 1980 with Azmendments PL 99-499 (reference (20)). This Act
subjects feder agenclies to courses of action to cleamup sites where the
agencies may have been wholly or partially responsible for contaminating

the soil or groundwater. Also, the Act requires reporting of hazardous
substance releases and previous disposal actiouns.

B. GUIDELINES

In consonance with the congressional and administration guidance
provided in Section A., above, the following general guidelines on
environmental quality apply to construction:

1. Necessary measures shall be taken to minimize all forms of
enviroumeatal pollution and meer federal, state, and local envirommental
quality standards. Enviroumental pollution is that condition that
results from the presence of chemical, physical, or biological agents in
the air, water, or soil that so alter the natural environment that an
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sdverse effect is created on human health or comfort, fish and wildlife,

other aquatic resources, plant life, and etructures and equipaent to the

extent of producing economic loss, impairing recreatiounal opportunity, or
marring natural beauty.

2. Eaviroomental factors shall be carefully examined when daveloplng'
projects and studying alternative mesns of meeting the requirements.

3. The maintenance and enhancement of enviroumental quality shall be
given full congideration in decision making along with ecomomic, social,

and technical factors.

4. BRecommendations on projects shall be based on a balanced
evaluation of military requirements and the economic and envirommental
factors involved.

5. Historical and archaeological places meeting the criteria of the
national register and other areas of special interest relating to natural
wildlife and plant life will be preserved to the extent possible and in

accordance with appropriate public laws.

6. VWhen practicable, the eavirommeat of the community or locality in
which the public works are gituated should be enhanced so as to increase
its value to the pudlic. Necessary coordinstion shall be maintsined with
the atate and local community in accordance vith the requiresents of
E.0. 12371 (reference (2p)) as implemented by DoD Directive 4163.61

(reference (2q)}.
C. PLANNING AND DESIGN FOR ERVIRONMENTAL QUALITY

1. Environmental Pactors. In keeping with the sbove guidelines;

special attention must be given to envirommental factors in the
development, design, and coastruction of militery facilities. The
folloving factors, which are covered in other chapters of this handbook,

shall be given fancreased atteantion in project development:

a. Coumpatibility with the existing and planned edjacent
comnunities (chapter J). ’

b. Development of military installation master plans should take
u licy co hapte

¢. Flood hazard considerations (chapter 3).
d: General architectural design provisions (chapter 3). -
e. Grading, drainage, erosion, and dust control (chapter 3).

Landscaping and open space distribution, arrangemeats, and
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g HNoise (chapter 3).

h. Provisions for the physically handicapped (chapter 5).
i. Siting of hazardous materials facilities (chapter 3).

4. Cirine. ariantatian. and a
J¢ e=iting, ¢orientaticn s 2 a

rra t
overall planning and design framework (chapter 3)
' Siting of utilities (chapter 3).

1. Topography, natural beauty considerations, and hazarde and
nuisance effecta (chapter 3).

m. Effects oo historic places and archaeological sites (chapter 2).

2. Environmental Effects of Alternative Approaches. Environmental

effects of alternative approaches to providing required facilities shall
be analyzed and evaluated with a view toward enhancing the environoment

and minimizing any detrimental environmental effects.

D. PREPABATION OF ENVIROMMENTAL DOCUMENTS

In accordance with the requirements of NEPA, implementing regulations
from the Council on Enviroomental Quality and DoD Directive 6050.1
(reference (2r)) snd DoD Directive 6§050.7 (reference (28)), environmental
effects must be considered when planning projects and proposals. The
appropriate documentation shall be developed as soon as sufficient
project information is available. The military services should strive to
complete the environmental documents for military coanstruction projects
before gubmitting the annual military construction program to Congress.

E. POLLUTION ABATEMENT

1. General Policy on Pollution Abatement. Overall policy guidance
for abatement of pollution at military installations is covered in DoD
Directive 5100.50 (reference (2t)). According to the requirements of
E.0. 12088, (reference (23j)), the design of military construction
projects must include provisions for meeting the applicable standards for
controlling pollution. Accordingly, the annual submigsion of the
military construction program shall include a statement indicating that
the necessary provisions for the control of pollution have been included
in the project desigms.

. 2. Countrol of Water Pollution. Control of water pollution at
military inscallations must be provided according to E.O. 12088 (reference
{(2J)), as implemented by DoD Directive 5100.50 (reference {(2t)).

Praliminary engineering studies and designs required for the construction,
alteration, and additions of water pollution control facilities should be

started in sufficient time to ensure sound cost estimates fo; budgetary
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purponés. compliance with applicable water quality standards, and with
installation spill prevention control and countermeasures plans, Title 40,
U.5.C., CFR, Part 1i2 (reference (2u)). .

ontrol of Air Pollution. Control of aiy vollution at military
aference (ZJ)). as

L T 3 l
installa Io shall be in accorahnce wicth E.O. 1208 (r

impleaented by DoD Directive 5100.50 (reference (2t))

a. Planning of Air Pollution Control Projects. It is essential
that planning for all air pollution sabatement facilities be started far
enough in sdvance to obtain proper engineering review of all applicable
standards and all alternative solutions to the problems. Adequate lead
tize is also necessary to develop suitable designs that will provide the
realintic coat estimates necessary to ensure a reliable budget program.

b. Engineerigg Considerations of Air Pollution Control Projects.
While air pollution control facilities must be provided to meet curreat
emission standards within the time limit established in E.O. 12088
(reference (23j)), it is essential that full engineering consideration be
given to possible future requirements. To the extent possidble for curreant
projecta, engineering decisions shall be made to accommodate future
sdditions or modifications at minfmum cost. It is essential that the
design engineer be fully knowledgeable of pollution control requirements
being considered for future adoption, especially at the state and local
levels. .

F. ENVIRONMENTAL PROTECTION DURING CONSTRUCTION OPERATIONS

When designing a project in accordance with P.L. 91~190 (reference
(2v)), and E.0. 12088 (reference (2j)) and E.0. 11514 (reference (2¢)),
and P.L. 89-665 (reference (2vw)), necessary measures shall be taken to
eliminate or minimize degradation of the enviromnment during construction
operations.

1. Review of Construction Projects. Construction projecta shall be
reviewed to Identify any potential sources of pollution or other damage to
the euvirooment that may occur during the construction of the military
facilities. The scope of envirommental considerations during construction
activities concerns potential pollution of the air, land and water, and
involves hazardous waste, noise, radiant energy, solid waste, and other
pollutants. It also includes the effects on archaeological sites,
historic places, and the preservation and enhancement of general aesthetic
values during and after construction.

2. Technical Specifications for Envirommental Quality. Upon a
deteruination that there 18 a potential scurce of degradation to the
enviromment during comstruction operations, suitable provisiona shall be
included in the technical specifications of the project to eliminate or
pinimize the damage. When developing these specifications, particular
attention shall be given to:
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a. Compliance. Ensuring that federal, state, and local laws

pertaining to enviroomental pollution and historic and archaeological
presservation are complied with during construction operations.

b. Comstruction Operations. Providing coverage in the
- e —— —d = el s ol nlem Lo = - 4 Ao

specifications to minimize pollution and adverse effects I{Tom coustruct
operations, including:

(1) Air pollution caused by open burning; use of volatile
materials, such as asphalts and paints; and dust caused by clearing,
excavation, and grubbing.

(2) Destruction of land forms, vegetation, archaeological
resources and historic buildings or setructures.

(3) HNoise pollutionm.
(4) Sediment control.

(5) Water pollution caused by spillage of bitumen, fuels,
grease, and oils; erosion; cement and concrete spillage; aggregate
vashing; and sanitary and other waste disposal.

REFERENCES
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on Envirommental Quality Regulations on Implementing National
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(2¢) Executive Order 11514, "Protection and Enhancement of Enviroomental
Quality,™ March 5, 1970 (as amended by Executive Order 11991,
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(2d) Executive Order 11593, “Protection and Enhancement of the Cultural
Eoviromment,” May 13, 1971

(2e) Public Law 95-217, "Clean Water Act of 1977,  as amended
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(2g) Public Lav 94-580, "Solid Waste Disposal Act,” as amended

(2h) Public Law 94-469, “Toxic Substances Control Act,” as amended

(21) Public Law 95-190, "Safe Drinking Water Act,” as amended

(2)) Executive Order 12088, "Federal Compliance with Pollution Control
Standards,” October 13, 1978

(2k) Executive Order 12114, “Enviroomental Effects Abroad of HMajor
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CHAPTER 3

MASTER PLANNING AND SITING CRITERIA

A Uﬁl‘hm

1. Master Plans. Comprehensive master plans are developed to provide
guidance for management of the resources of Department of Defense
installations and to provide & systematic process to coantrol orderly
growth of the installations. Master plans shall document existing assets
and conditiouns, and identify future development plans and capabilitia- for
response to changing condicions.

2 Canuwl o
- e U‘\n“i‘- -
installations and facilities may greatly affect operations by requiring
an increasse in protective measures. The threats include esplonage,
sabotage, terrorism, and theft. Plaoning and design of ailitary
installations and facilities should consider the vulnerability to these
threats, using the assessments of intelligence community agencies, and
should provide installation land use, facility sites, site development,

and facilities design appropriate to the assessed threat.

Threats, Threats ra tha ascurirv of military

& AR AR ™A Lhe gecur -y . ———

3. Coordination. Devalopmeat of master plans should provide for
consideration of the planning goals and objectives of the communities
surrounding the military installation, coordinated in compliance with E.O.
12372 (reference (3a)) as implemented by DoD Directive 4165.61 (reference

(3b)).
B. INSTALLATION SECURITY

1. Installation Planning. Threats to military installatioos are of
tvo major types: natural and human.

a. Natural Threars. The natural threats are the consequence of
natural phenomena and normally are got preventable by physical security
measures. Examples include earthquakes, fires, fogs, floods, storms and
winds, and ice and snow. While these threats cannot be prevented,
effective planning and design can be used to reduce the {mpact of natural
disasters on the operations and security of the military installation.

b. Human Threats. Effective planning and design can mitigate or
prevent espionage, sabotage, terrorism, and theft. Planning for land
use, circulation, and site development should incorporate measures that
enhance military installations and facility security. In general, -the
nunber of points of access to the military installation and facilities
should be limited and physical security emphasized for facilities that
house large mumbers of personnel. These are critical to operations (bulk
fuel storage, communication facilities, hangars, wmagazines, piers, power
plants, water plants), or have great symbolic value (headquarters
offices). These facilities are at greater risk for sabotage or terrorist

Py ey
kAU
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2. Pencing. The use of fencing to enclose military installations
or to enclose and separate areas within a military installation should be
limited to those conditions requiring physical security or protection
of life, except as stipulated for family housing. Where fencing is

required, attention should be given during design to ensure that the
fencing selected is functionally sdequate and architecturally compatible

vith the surroundings.

C. SITING OF BUILDINGS

1 . h“ :10“ -

a. Punctional Relationships. Buildings should be sited in proper

functional relationship to each other for convenience, operational
efficiency, physical security, and in consonance with long tera

development plans.

b. Llocational Relationships. Buildings should be located in
consonance vith the topography for construction economy and preservation

of the character of the site. Pacilities should be grouped by function
to assisr in maintaining physical security. Parking should be placed
wvhere surveillance exists in the normal course of activity.

2. Orientation. Buildings should be oriented to take advantage of
passive solar heating and cooling. Air-conditioned buildings should be
sited so that the long axis of the building i in an east-west plane as

poesible.

3. Physical Character of the Site.

a. Natural Resource Cousiderations. An active concern for
natural resource values should be considered in the siting of facilities
in accordance with DoD Directive 4700.1 (reference (3d)). The proposed
use will be matched to the natural resource capability and ecological
compatibility of the site. Installation natural resource management plans
should be consulted vhen making these determinations.

b. Soil and Foundation Conditions. Soil and foundation
conditious should be Investigated to ensure suitability for econamical
excavation, site preparation, building foundations, utility lipes,
grading, and planting. Bearing capacity tests should be made to ensure
economical and stable foundations for buildings and other structures.

c. Hazards and Nuisance Effecta. Hazards and nuisance effecte,
such as excessive dust, nolge, odors, and anoke; explosivea storage or
electromagnetic radiation or interference, or both; created by the land
uses adjacent to the project site, should be given careful consideration
in site selection and development.

4. Vehicular and Pedestrian Circulation.

a. Street Network. Planning and design of the street necwork

within each project area ahould be coordinated with the overall traffic

master plan for the military installation. Placement of new facilities
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should not interfere with the planned street gystem. Counvenient and safe
vehicular access and circulation, consistent with security objectives,
should be major considerations during the site location and design phases
of the project. Additionmal guidance desling with the planuing and
geocnetric design for roadways serving abutting land uses is available in
Military Traffic Management Command, MTMC Pamphlet 55-10 (reference
(3e)). Plans should also include essential vehicular gservices such a®

cargo deliveries, fire protection, maintenance needs, and trash

aatlanedan Bagras ahnuld ha 1-'|ﬂ out which are ghore. diresce and
WSk MWL -II-\.I oy WA Uy

contimioualy under some form of surveillance. Appropriate design
techmiques should discourage through traffic use of the installation

street system.

b. Parkinglracilities.

(1) Off and On Street Parking. Off street parking
should be provided for both organizational and nonorganizational vehicles.
Except for residential areas, parking on the street is highly discouraged
due to the greater accident potential.

(2) Joint Uge Facilities. 1In the interest of economy and
efficiency of land use, jJoint use parking facilities should be designed
vhere feasible. The best opportunity for such application occurs where a
predominately daytime activity ad joins a predominately evening hour
activity. In this case, the use of the parking facilities by patrouns of
both activities should permit a substantial reduction in parking area with
little or no loss of space availability and convenience.

(3) Space Factors. Factors and criteria for
nonorganizational vehicle parking spaces in table 3-1 may be used to make
initial estimates of parking requirements.

¢+ Sidewalks. Sidewalks should be designed to provide

convenlient and safe pedestrian access and necessary circulation. Their
width should be based on the pedestrian traffic volume. When steps are

required, provide at least three risers. If sidewalks serve facilities
that are accessible to the physically handicapped or may be used by the
physically handicapped, no steps should be provided. See chapter 5.

D. LAND USE RESTRICTIONS FOR RUNWAY CLEARANCES AND NOISE ABATEMENT

1. Runway Clearances. Facilities should be sited in accordance with
the Joint Service Manual, AFR 86-14, TM 5~803-7, NAVFAC P-971
{reference (3£)). .
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2. Acce prav.ieg ~NOLBE LeVels ITON AlLICTa aod Other Loud Roise
Sources. Hhenever possible, facilities should be sited in accordance with
the recommendations of the Joint Service Manual, TM 5-803-2, NAVFAC P-970,
AFM 19-10 (reference (3g)). Otherwise, they should be prcvided with sound
attemuation features to_ achleve at least the sound level reductions
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specified in chapter & of that manual. The objective is to obtain the
saximum practicable acoustic separation between objectionable noise
sources and all facilities not directly associated with the noise .
producing activity. The purpose and type of construction of a proposed
facility and probable reaction to noise of personms using it are factors
that must be given equal importance and consideration with economics, land
availability, and function when determining siting. As an example, the
high intermal noise of some shops, combined with the type of activity
being carried on, tend to make theae facilitiea relatively insensitive to
external sounds. Whereas, administrative facilities are generally quite
sengitive to intrusive noise. These subjects are addressed in detail in
the Joint Service Mamupl, ™ 5-803-2, NAVFAC P~970, AFM 19-10 (reference

(3g))-
3. Noise Suppressors (Hush Houpes and Test Cells).

a. Siting. The purpose for hush houses and engine test cells 1»s
to allow essential aircraft engine maintenance to be performed on fully
operating engines in the vear proximity of maintenance and administrative
facilities without objectionable or harmful noise levels reaching nearby
workers. The siting of noise suppressors, therefore, in addition to other
factors (e.g., savings in land use through noise suppression versus open
air testing), must consider the noise levela generated in ad jacent

buildings as in paragraph 2. above.
1

b. Standard Design. Recognizing that changing technology in
acoustics engineering causes the design of noise suppressors to evolve
over time, designs should be standardized within a service and across

services to the extent practical.

¢. Justification Criteria. Certain local factors inpact on the
justification for acquiring one or more noise suppressors. Of these, it
is essential that the following be considered:

(1) Workload. The numbers of engines or aircraft being or
planned to be tested should be determined with the aim of efficient use
of each novise suppressor.

(2) Eovirooment. The noise levels gepnerated in adjacent

buildings (both on and off the facility) during engine testing must be a
consideration. In some cases climaric conditions will form a portion of

nolse suppressor jue:ification.
E. LANDSCAPING
Complete landecape designs should follow the guidance in :he Jeiat

Service Manual, T 5-803-5, NAVFAC P-960, AFM 88-43 (reference (3c)) and
be an integral part of the project site development.
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P. SITING OF UTILITIES

. 1. Existing and Required Utility Services. Uzilities which are
esgential to efficient oparation and adequately sized to serve future
requirements should be considered in the eariy planning stages. This will
avoid conflicts in the design and layout of the variocus utility lines and
perait the early recognition of the need for additional production or
supply capacity, or both. All projects should address the adequacy of
existing utilities support and include any additional needs.
Installation-wide master plan studies should include a major analysis of
the integration of existing utility systems and future requirements. The
planning of utility lines should minimize utility easements, capital
investments, and operational cost for msintensnce and repair.

2. Planning Conaiderations.

8. Appearance. Meters, poles, transformers, vaults, pressure
reducing station piping and valving, and other utility items should be
located so that they do not datract from the building's appearance.
Design should also reduce the negative visual impact of utility items and
communication lines in accordance with the Joint Service Mamual, TM :
5-803-5, NAVFAC P-960, AFM 88-~43 (reference (3¢)).

b. Security. Since utilities are essential to the operatiom of a
ailitary ingtallation, their design, location, visibility, and access
should be considered for protective construction measures to reduce their
vulnerability to enemy action or sabotage. Particular attention should be
given to commercial power access points and communication lines.

¢. Underground Lines. Underground distribution lines should be
located to minimize cost and effort of performing maintenance. Normally,
utility lines of all types should not be located under buildings, parking
lots, paved terraces, sidewalks, and other paved areas. All vanderground
utilicy lioes, mains, and conduil:s should be located at the minimum depth
necessary and vhen possible, in common corridors to allow for ready access
and oaintenance.

G. SITING OF HAZARDOUS MATERIALS PACILITIES

1. Hazardous Materisls. Special consideration should be givenm to the
design and location of facilities that involve the handling,
manufacture, storage, and transportation of hazardous materials such as
ampunition, explasives, hazardous chemicals, and liquid propellants.
Site planning for such facilities should be done as soon as the
requirement {s known with the siting being incorporated into the master
plan of the mflitary installation.

2. DoD Explosives Safety Board (DDESB). Facility designs including
siting for the construction or modification of fixed or movable
emmunition and explosives facilities, including facilities in their
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proximity, must be reviewed and approved by DDESB in accordance with DoD
Directive 6055.9 (reference (3h)). .

3. DoD Standard. For guidance in accomplishing this planning, refer
to DoD Standard 6055.9-STD (reference (31)). '

B. PABKING FOR NONORGANIZATIONAL VEHICLES

1. Criteria for Parking Stalls. At a facility, the mumber of parking
stalls needed depends on how many people drive to the facility. Criteria
for estimating the appropriate oumber of parking stalls for
ponorganizational vehicles are listed in table 3-1. These criteria are
based on historical data from traffic snalyses made at oumerous military
installations. BHowever, during the planning of a oew facility traffic
engineering analyses of parking needs may be necessary to establish the
actual required number of parking stalls. Where traffic engineering
analyses are required or vhen the type of facility under design is vot
listed in cthe table, the necessary parking stalls shall be deteruined
based on the estimated employment or sunber of users, or both, for the
facility, level of ride sharing, available public cransportation,
potential future growth, sud average employee absence.

2. Normal Space Criteria. Normally, 350 to 400 fe2 (32.5 to 37.2 »?)
per vehicle (low turnover versus high turnover parking lots, respectively)
shall be used. These figures include allowances for the parking atall,
one-half of the aisle width behind each space, end and interior )
circulation aisles, dead zones for islands and landscaping, and driveways.
Space that is provided for less than these reconmended criteria is usually
false economy due to increased accident potential, difficult traffic :
circulation patterns, and encroachment by parked vehicles on adjacent
parking stalls. .

3. Layout. Parking areas shall be designed for easy entrance and
exit. Parking stalls arranged at 90 degrees to the aisles provide the
most efficient design and the efficiency decresses as the parking angle
decreases. With 90-degree parking stalls, traffic circulation is
generally two-way within the parking lot aisles. At parking stall gugles
less than 90 degrees, aisle circulation shall be one-way. Dinensions of
the various parking stalls and aisles depend on the parking angle and
traffic circulation pattern. The minimum parking stall width should never
be leas than 9 ft [2.7 m] wide. VWhere high turnover parking exists, such .
a8 at commissaries and child development centers, parking stall widths of
from 9 ft 6 inches to 10 ft [2.9 @ to J m] are necessary for efficiency
and safety. The Joint Service Manual, TM 5-803-5, NAVFAC P-960, APM B8—4)

(reference (3¢)), should be used for detailed guidance. .
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TABLE 3-1

PARKING SPACE GUIDELINES FOR NONORGANIZATIONAL VEHICLES 1

Facility Number of Parking Spaces

Adninistraction, Headquarters, and 60 percent of assigned personnel
Office Buildings

karisa 38 percent of civilian employees,

largest shift

Bapk and Credit Union, when not 2 percent of asuthorized
included in a Community Shopping customers served
Center
Cafeteria, Civilian, when not 15 percent of seating capacity
included in a Community Shopping :
Center

Ceantral Food Preparation Facilities 38 percent of military and
civilian food service operating
personnel, largest shift

Chapels 30 percent of seating capacity
Child Development Centers 8 percent of children, 80 percent
) of staff

Commiasary Stores, Food Sales, when 2.5 percent of authorized
not included in a Community customers served
Shopping Center

Community Shopping Center, including | 4 perceant of suthorized customers
such eleaents as Main Exchange, - served
Miscellaneous Shops, Restaurant,
Commissary Stores, Food Sales,

Bank, Theater, Post Office

Enlisted Persoonel Dining Facilities

for:
Basic and recruitr training, 38 percent of military and
advanced individual training, civilian food service operating
service schools, recruit perscnnel, largest shift

reception stations
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TABLE 3-1 (continued)

PARKING SPACE GUIDELINES FOR NONORGANIZATIONAL VEHICLES 1

Facility

Number of Parking Spaces

Enlisted Personnel Dining Facilities
for: (Contimmation)

Pernaneat party, garrison
(including Army Table of
Organization and Equipment (TOE)
and Table of Distribution and
Allowvences (TDA) units) air
installations (stations), support
units, construction battaliouns,
shipyards, weapon plants,
personnel transfer and overseas
processing centers

Exchanges, Main, vhen not included
in & Community Shopping Center

Fanily Housing
Field House, combined with
Football and Baseball Facilities
Fire Stations
One-Company
Two-Company

Guard Houses, Brigs, Military
Police Stations

Gyanasiums (if ocnly one at a military
ingtallation)

Gymnasium, Area (regimental)

Laundries and Dry Cleaning Plants

38 percent of military and
civilian food service operating
personnel, largest shift, plus
8 percent of enlisted persoconel |
(patron parking) to be served |
during a meal period

2.5 percent of authorized
customers served

2 spaces per living unit

1 percent of military strength

7 spaces
10 spaces

30 percent of guard and staff
strength

1 percent of military strength
. served

10 spaces

38 percent of civilian employees,
largest shift
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TABLE 3-1 (contimyed)

PARKING SPACE GUIDELINES FOR NONORGANIZATIONAL VEHICLES 1

Facility Number of Parking Spaces
Libraries
Central 1 space for each 500 fe2
[46.5 m2] gross area of floor
Branch area
8 spaces

Maintenance Shops

Schools, Dependent
Without auditorium
With suditorium
Security Offices (at gates)
for military installatiouns of:
100 to 2,000 population
2,001 to 4,000 population
4,001 to 6,000 population
6,001 to 10,000 population
-10,001 and over

Service Clubs

Svimming Pools

Temporary Lodging Facilities

Theaters, when not included in a

Community Shopping Center

Unaccompanied Officers Personmel
Housing

38 percent of asaigned personnel,
largest shift

2 spaces per classroom
2 spaces per classroom, plus
15 percent of auditorium seats

5 gpaces

10 spaces

15 spaces

20 spaces

To be based on a special study

2 percent of enlisted personnel
or officer
strength served

20 percent of design capacity of
the swimming pool

100 percent of bedrooms

25 percent of seating capacity

100 percent of liviné suites

")
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TABLE 3-1 (contimied)

PARKING SPACE GUIDELINES FOR NONORGANIZATIORAL VEBICLES 1

Facility Number of Parking Spaces

Warehouses 1 space for each 500 fr2

: [46.5 w2] gross area of office
area, plus ons gpace for &
persons assigned to storage
activities

l This table should be used only for broad master planning purposes.
Planning for individual facilities should be based on actual requirements.

1. BOTIFICATION REGARDING PROJECTS AFFECTING THE USE OF AIRSPACE

Construction, expansion or recoustruction of airfields and adssile
or rocket launching facilities require the filing of certain notificatiouns
ag stated in DoD Directive 5030.17 (reference (31)).

J. CONSTRUCTION IN FLOODPLAINS OR ON WETLANDS

1, Genperal. E.0. 11988 (reference (3k)) and E.0. 11990 (reference
(31)) direct federal agencies to recognize the full value of floodplains
and wetlands and, to the extent possible, avoid adverse effects that
would result from federal activities in such aresas. These executive
orders were promulgated for two different but complementsry reasons:

a. To minimize the destruction, degradation, or loss of
wetlands, and to enhance and preserve the benaficial and natural values

Y PRt Y S
of wetlands..

‘b. To reduce the risk of flood loss and to minimize the inpact
of floods on human health, aafety, and welfare. )

2. Coanstruction Projects. To achieve these objectives, construction
projects and substantial rehabilitation or modification projects
(including Military Comstruction (MILCON), Operation and Maintenance
{08M), nonappropriated fund (NAF), other than sppropriated fund, and

contractor construction when Dol funding is involved) should confora to

the following criteria. Civil vorks projects and civil works actions of
the U.S. Army Corps of Engineers should be governed by separate guidance
{issued by the Secretary of the Army. The phrase "construction projects
and substantisl rehabilitation or modification projects” includes
channeling, diking, draiaing, dredging, impounding, filling, and related
activities in addition to facilities and structures.
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3. Definitions.

a. Floodplains. Floodplains are lowland and relatively flat
aress adjoining coastal and inland waters including flood prone areas of
offshore islands including, at a minimum, areas subject to a one
percent or greater chance of flooding in any given year (the 100-year
flood). Por critical facilities such as bulk hazardous chemical or fual
storage, or hospitals where evacuation of patients would be difficult, the
floodplain ia any area subject to a 0. 2 percent or greater chance of

flooding in any given year (the 500-year flood).

b. Wetlands. Wetlands are areas inundated by ground or surface
water vith a frequancy sufficient to gupport or to potentially gupport, a
prevalence of aquatic or vegatative life. Wetlauds generally include
bogs, marshes, swamps, and similar areas such as potholes, river outflows,
sloughs, wet meadows, and flats end natural ponds. Wetlands may be, but
ars not necessarily, located in floodplains.

4. Requirements.

a. Siting. Before undertsking a comstruction project, the
responsible Military Department or Defense Component must determine
vhether or not the project will be asited i{n a floodplaian or on wetlands.
Appropriate guidance is contained in the Floodplain Management Guidelines
published by the Water Resources Council (reference (3m)).

b. Alternatives. If the proposed siting is in a floodplain or
on wetlands, the conatruction project may be undertaken only if none of
the following alternatives are practicable:

(1) Carrying out the proposed action at a location outside
of the floodplain or wetland (alternative sites).

(2) Other means that accomplish the purpose of the proposed
action (alternative actions).

Y Ma nmsd e
\72) NO ECiioun.

c. RKational Flood Insurance Program. In evaluating these
alternatives, the head of the responsible agency must take into account
econoaic, environmental, and other pertinent factors. 1If the project is
undertaken, it must be in accordance with the criteria and standards and
consistent with the intent of the National Flood Insurance Program,

Title 44, CFR 59-79 (reference (3n)), and may deviate from this only to
‘the extent that the atandards of the National Flood Insurance Program are

A.mnsrpah1u inaperonriate for the proiacet. Thia means rthar naradacta
ngLtrably ilnappraopriate Lhe project. ANLS means projects

shall be designed and carried out as they would be to meet the full .
requirements for eligibility under this program. Individual projects
gust be separately assessed, but two examples of "demonstrably
inappropriate” criteria could be (1) an aircraft hangar that cannot be
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raised above the apron elevation at an exigting military installation in s
floodplain, or (2) a waterfront pier to support naval shipa. However,
even in such cases, all reasonable actions must be taken to "flood proof”
the project and to dasign or modify it to minimize potential harm fo or

wvithin the floodplain. Elevation of the structure above the flood level
is alvays to be preferred to filling in the laad.

d. BRegquired Actions. Before planning or undertsaking a project
in a floodplain, certain other sctions must be taken as follows:

(1) Public Notice. A notice explaining why the project is

' proposed to be located in the floodplain wust be prepared and circulated

at an early date to ansura thar public comment 18 considered in the
decision msking process. The Federal Register is appropriate for projects
of national importance, but local advertising must always be used to
ensyre notification to those areas most affected. An opportunity for
early public review of the plans and proposals together vith the impacts
of the proposed project on the floodplain must be provided in accordance
with Section 2(b) of E.O. 11514 (reference (30)), as smended, even if the
project is not gignificant enough to require the preparation of an
Enviroomental Impact Statement (EIS) under P.L. 91-190, Section 102(2) (e)
of the National Environmental Policy Act of 1969 (refereuce {(3p)), as
amended. Eavirommental Impact Statements are required for projects
meeting the criteria of DoD Directive 6050.1 (reference (3q)) and the EIS
process, if used, is considered to meet the circularization and reviev
requirements prescribed by this subparagraph.

(2) Coordination. For programs subject to E.O. 12372,
(reference (3a)), a notice, not exceeding three pages in length, must be °
sent to state and area wide clearinghouses. The notice must include the
reasons why the project is to be sited in a floodplain; a statement
indicating whether the action conforms to applicable state or local
floodplain protection standards; end a list of alternatives considered.
DoD Directive 4165.61 (reference (3b)), provides the policy on the
coordination process.

{3) BReevaluation of Alternatives. After public review, the
EIS process, and coordination have been accomplished, all alternatives
shall be reevaluated and if the decision is to proceed with the project
ia a floodplain or wetland, a further notice must be sent to all
coordinating agencies and requesters, stating that the decision has been
sade, explaining why, and allowing 15 to 30 days for any further comnent.

5. Programming. When all of the above actions have been
completed, and a decigion to proceed with the project in the floodplain
or on wetland has been made, Tequests for authorizations or
appropriations for that project sent to the Office of Management and
Budget (OMB) (DD Form 1391, FY 19 Military Comstruction Program) must
indicate that the proposed project is located in a floodplain or on a
vetland, and that it has complied with the requirements of this section
K., and E.0. 11988 (reference (3k)), anod E.O0. 11990 (reference (31)).
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K. PLANNING PROCEDURES POR THE NATIONAL CAPITAL REGION

This section prescribes procedures to be followed with respect to the
preparation of facility plans within the National Capital Region (NCR).
The NCR iz definsd as the District of Columbia; Prince Georges and
Montgonery Counties {a Maryland; Arlington, Fairfax, Loudoun, and Prince
Williaa Counties in Virginia; and all cities and towns included within the
outer boundaries of the foregoing counties.

1. National Capital Planning Commission (NCPC) and the Commission of
Fine Arts A). Master facility plans for military installations within
the NCR shall be sent to the NCPC or the CFA, or both, as required by the
policies isgued by the commissions.

2. Requests for Exceptions. Projects normally should oot be
advertised before the resolution of any serious objections by either
counission. Requests for exceptions should be sent to the DASD(I) along
with a statement on the special circumstances involved.

3. Budget Proposals. The provisions of OMB Circular A-ll (reference
(3r)) require consultation by the Military Departments and Defense
Components with the NCPC and CFA, vhere appropriate, of all plans and
programs in the NCR.

i
1
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CHAPTER 4

BUILDING AND FACILITY PLANNING FACTORS

A. GERERAL

This chapter provides space and other special criteria applicable to
individual repetitive-~type buildings and facilities. Category codes, vhen
shown, for the various buildings and facilities are in accordance with DoD
Ingtruction 4165.3 (reference (4a)).

1. Space Criteris.

a. BRequirements. Space criteria in this chapter represent the
basic square footage and are provided for general guidance. Thease
criteria are based on typical installation and historical data but should
be altered as local and specialized conditions warrant. Facilities should
be planned to meet the specific requirements of the particular military
installation rather than arbitrarily planned to meet these criteria.
Obviously, not every military installation will be provided all of the
facilities listed in this chapter. When space criteria are oot available,
accepted design and experience factors should be used to determine space
allocations for the various functional cowponents of the facilitcy.

b. Solar Energy Systems. P.L. 95-82, Section 607 (reference
(4b)) suthorizes variations in cost and floor area limitations for the use
of solar energy systems. The use of solar energy is encouraged when it is
econocaically feasible and practical. Increases in space allowances are
allowed when such increases ara required to permit solar energy systems.

2. Basis of Space Criteria.

a. Military Strength. Except as otherwise noted, the space
criteria shown in this chapter are based on the authorized projected
military strength assigned to the military installation coancerned. In
some cases, ~military population” is used in lieu of "milirary strength”
and is defined as the mumber of active duty wmilitary personnel assigned to
a military installation plus a percentage of their dependents and others.
Individual facility descriptions and footnotes to space criteria tables
should be consulted for variations in the methods of calculating the
military strength or military population.

b. Satellite Military Installations. When other military
installations in the vicinity are satellited for specific support, the
military strength or military population of the satellited military
installation may be added to the military strength or military population
of the support military installation. However, vhen a number of military
installations or concentrations of military personnel are located in
proximity to one another, as in a metropolitan area, the faciliities
provided should be related to, and governed by, the aggregate military
strength or military population in the area.
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c. Transients. When a military installation serves a
substantial mumber of transients {such as fleet based techniciams, -
trainees, Temporary Duty (IDY) etudents of Reserve and National Guard

persounel on active duty traiming assigmments), the &verage dally
transient strength based on s firm projection of the total yearly load of
such tranaients may be added with the oumber of the permanent party
personnel to arrive at a total military strength. When the traasient
load is clearly periodic rather than constant yesr round, the average

daily military strength should be based on a firm projection of the total
budget.

d. Overseas Aress. In overseas aress, vhen civilian eaployees

™ =--,‘1 itd‘as’ =nnh

and their dependents are authorized full use of certain
civilian employees and their dependents should be counted in determining
the military population for those facilities. Foreign ailitary personnel
assigned or tenanted on the military fastallation should be counted wvhen
country-to-country agreements stipulate the authorized use of facilitles

on the milirary installation.

3. Computation of Areas. Gross and net areas of facilities (other
than family housing) should be cooputed according to paragraphs A.3.a
through 8., below. Unless othervise asted, ths gross ares criteria in
this chapter do not include the required mechanical equipaent room space.
Mechanical equipment room spaces should be added, when not otherwvise noted
in the footnotes to each of the tables provided in this chapter, to the
grose ares criteria to ensure that the project DD Form 1391, FY 19
Milicary Construction Program, reflects the total required building gross
area. A siogle gross area figure should be identified on the project DD
Form 1391 for all required speces. Separate central energy plants or
utility buildings serving large complexes should be in addition to the
gross area eriteria provided in this chapter and should be programmed as 2

separate line item on the project DD Form 1391.

a. Epclosed Spaces. The gross ares includes the total area of
all floors, including basements, mezzanines, and penthousea and other
enclosed spaces as determined by the effective outside dimensions of the

building.
b. One-Half Spaces. One-half of the area shall be included in

r balconiss and porches, coversd raisad 1Mdiag

the gross ares for
platforms, covered ground level or depressed loading facilities, covered
but not enclosed passageways or walka, covered and uncovered but open

stairs, aad covered ranps.

-—— SN ra— -

c. Excluded Spaces. Cravl spaces; exterior uncovered loading
platforms or facilities, either depressed, ground level or raised;
exterior insulation applied to existing buildings; opean courtyards; open

paved terraces; roof ovarhangs and soffite for weather protection;
ramns: yncovarad stoons: and utild ty timnela and racewayas should

W) WAME WSS
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be excluded from the gross area.
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d. Net Floor Area. The net floor area includes the total gross
-aras excluding:

(1) Basements not suited as office space.

(2} Elevator shafts and machinery space.

(3) Exterior walls.

(4) Interior partitions.

(5) Mechanicsal equipmant and water supply equipment space. ‘
(6) Permanent corridors and hallways.

{(7) Stairs and stair towers.

(8) Toilet ;nd cleaning gear spac;. ‘

e. Net Office Area. Net office area is defined in Section B.,

below.

B. AIDMINISTRATIVE FACILITIES (Category Code 600)

I
l. Space Criteria.

a. The building gross floor ares per occupant normally should not
exceed 162 ftZ [15 ml] except when special purpose spaces are required.
The buildiog net floor ares per occupant normally should not be less than
115 ££2 [10.7 2] and not exceed 130 ££2 [12.1 m?]. The net to gross
conversion for asdminiatrative fgcilities normally should be 20 to 30
percent. The net office area per occupant normally should not be less
than 80 ft2 (7.4 n?] and not exceed 90 £ft2 (8.4 ml].

b. Special purpose spaces are those areas needed in administrative
facilities in addition to the basic functional requirements of an office.
Special purpose spaces, should be in addition to the 162 ft2 [15 w2] gross
area per occupant, if properly justified as operatiomal requir-ents, and
should be included in an adminiatrative facility.

2. Space Occupancy in the Washington, D.C. National Capital Region.

Peodrardia and nmalialan FAar rtha Ansunanary af adminfarvardra annan 4n tha
kA A AT @AM | adnd T ] LA 2] T AAF W W R A Y Ak Ak M b D el =AY S B?ﬂ\-ﬁ ‘u 311 -4

National Capital Region (NCR) shall be stated in DoD Imstruction 5305.3
(reference (4c¢)).

C. UNACCOMPANIED PERSONNEL HOUSING AND DINING FACILITIES (Category Code

720)

1. Unaccompanied Enlisted Personnel Housing (UEPH) (Category Code .
721).
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a. Space Criteria and Accommodations. The space criteria given
in column 2 of table 4~1 were established by the Secretary of Defense in
ASD{MRLL) Memorandum (reference (4d)), persuant to public law.

TABLE 4-1

SPACE CRITERIA AND ACCOMMODATIONS FOR UEPH

Grade 1 Accommodations and 2 Bathroomw FPacilities
Net Living Areas

El Recruits Open bay with ainimunm Central bathroom

net living/sleeping ares
of 72 £t2 (6.7 mnl] per

person
El to B4 A room with net COnnécting bathroom for the
livinslalenpiug area of two rooms (See figures 4-1

180 £t2 [17 22} based on | and &4=2) -
a 2-person occupancy 2

E5 and E6 The same net Connecting bathroom for the
living/sleeping area per two rooms |(See figures 4-1
roon as above but based and 4-2) -

o0 & L—PEIIUB oLLupsuLy

B7 co E9 A room or rooas with a Connecting bathroom for the
360 fr2 [34 n2] ares, two rocas (See figures 4-1
living/sleeping rooms and | 4-2)

l-persoz occupancy

1 get living area is defined ss one equal share per recruit of the

llvinglulaaping room area. The living/sleeping room ares should be
messured to the inside face of the peripheral wvalls.

2 Ret l1iving srea is defined as the clear area in the room available for
beds and other furniture, wardrobe space and general living, but exclusive
of bathrooms, entry foyer, and lavatory area. i

b. Desgign.

(1) Genera)l Guidance. UEPE facilities normally should be
composed of standard room modules and common use areas. All UEPH
facilities, except those for recruits, should be designed uvaing the
standard building module gshown in figure 4-1. This module should be used
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for developing the housing portion of the facility. Figure 4-2 may be
used as s substitute for figure 4-1 at the discretion of the Military
Departments. All designs should be approximately 564 ft2 [52.4 w2]
maximum gross area for the standard "2 plus 2~ person room module. The
gross area shall be measured from the centerlines of the module's
enclosing interior walls and to the outside face of the exterior wall.

(2) Common Use Areas. Development of UEPH facilities shall

be hasad on nrmidinn =2 plus 2" person room modules and annrnnrinta

= = /== T e SssY=

space -110:;::4 for coamon use and service type functiouns such as
adminiatrative space, central offices, central storage, ceantral toilets,
circulation, cleaning equipment rooms, entries, individual storage,
laundry rooas, linen rooms, lounges, mechanical equipment, unit equipment
storage, vending machines, and gimilar items as necessary. These spaces
should be grouped with standard "2 plus 2" person room modules to permit
maximum economies when developing UEPH buildings.

(3) Capacity of UEPH Projects. In the interest of econouy,
UEPH buildings normally shall be of large capacity (300 or more persons).
Incremental construction of small capacity facilicies shall not be
undertaken vhen long-~range requirements can be conmsolidated by
ad justments 1niprogran1ng.

¢. Improvement Projects for UEPH. The objective for all

improvement projects “for UEPH should be to achieve, approximately, new
space criteria counstryction atandarde. Each project shall ba based on
sound engineering judgment to ensure the maximum use of existing assets’
compatible with reasonable costs. It is recognized, however, that due to
the architectural configuration of existing buildings and other
congiderations, it will not be posaible in all cases to meet new space
criteria and construction standards. Accordingly, in thoge situations the
following additional gutdance is provided to assist in project
devalopment:

(1) While the goal is to achieve 90 ft2 (8.4 w?] net area
per person for El to B4 personnel, under no circumstances shall rooms for
these grades be less than 85 frZ {8 w?] net area per person.

(2) Where two person roous for El to E4 personnel cannot be
feasibly provided, the maximum number of personnel to be housed in a room
shall be limited to four.
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“2 Plus 2" person rooms module.
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Figure 4-2. ~2 Plus 2" person rooms module.
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2. Unaccompanied Officers Personnel Housing (UOPH) (Category Code

724).

a. Space Criteria. Space criteria and accommodations shall be

il sl

a8 follows:

(1) Grades 02 and Belov. The net living ares of each
private suite ghall closely approximate 330 £t [30.6 m?]. The allowable
gross building area shall approximate 475 ft? [44.1 2] per officer.
Accommodations ghall coasist of a combination living room and bedrooam,
bathroom, and pullman-type kitchen.

(2) Grades 03 and Above. The net living area of each
private suite shall closely approximate 460 f£t2 [42.7 n2]. The allowable
gross building area shall approximate 650 ft2 [60.4 m2] per officer.
Accommodations shall consist of a living room, bedroom, bathroom, and
kitechen.

(3) Net Living Area. The net area shall be massured from
the inside face of the peripheral walls of the private suite and includes
all spaces and partitions enclosed. :

b. Design. |

(1) Common Use and Servie Pacilities. When designing
specific projects, appropriate space should be allocated for coumon use
and service-type facilities. These include central storage linen rooms,
cleaning equipment rooams, control offices, entries and circulatiean,
lounges, mechanical equipment rooms, vending machines, and other similar-
itens that may be required, so that the complete facility reflects the
lovest practicable gross area compatible with adequate accommodations.

(2) Capacity of UOPH Buildings. Im the interest of economy,

UOPH buildings shall normally be of large capacity (100 or more persons).
Incremental construction of emall capacity facilities should not be
undertsken vhen long-range requirements can be consolidated by

adjustments in programing.

e Improvement Projects. The objective for all improvement
projects should be to achieve nev construction standards. Imnprovements
should meet the criteria contained in this handbook.

3. Enlisted Personnel Dining Facilities (Category Code 722)..

a. General.

(1) Establishmeant. The establishmant of central bakeries,
central food preparation facilicies, central kitchens, central pastry
kitchens, and gmeatcutting facilities for the appropriated fund food
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service program on a military installation should be subject to the
policies contained in DoD Directive 1338.10 (reference (4e)) and DoD
Instruction 4100.33 (referance (4f)).

(2) Policies and Procedures. The policies and procedures
for Military Construction (MILCON), Operatiouns and Maintenance (0&M), and
ainor coamstruction programing established in DoD Directives and
Instructions should be followed for enlisted personnel dining facilities.

(3) Consolidation. Maximum effort should be directed in
planning enlisted personnel dining facilities toward che consolidation
and modernization of existing permanent facilities, and the replacement
of existing temporary facilities vith permanent consolidated facilities,
vhen appropriate.

(4) Conversions. Existing enlisted personnel dining
facilities no longer required to gupport the mission of a military
installation should be converted to other use, when the necessary funding
is authorized for coaversion.

(5) New Facilities. New enlisted personnel d{ning facilities
should not be planned solely to support an additional UEPH increment but
should be justified on the basis of an evaluation of the capacities and
projected use of existing dining facilities.

(6) Type of Service. Dining facilities for enlisted
personnel should employ cafeteria-style service and should be equipped to
allov for service of both a regular menu and short order or fast food
type of meal.

b. Plann{gg Guidance.

(1) Operational Criteria. The design of enlisted personnel
dining and supporting food service facilities should be based on the DoD
Food Service Program and operational procedures and policies established

by the appropriate food service management offices of the military
departments. .

(2) Serving Requirement. The wmaximum number of enlisted
personnel to be served during a meal period should be determined by
multiplying the normal UEPH housing capacity by the appropriate
percentage(s) as provided table 4-2 below. However, enlisted persoanel
on separate rations should not be included in the serving requirement when
planning new dining facilities, or retaining and modernizing permanent
existing dining facilities. Officers and civilians should not be included
in the serving requirement when planning, retaining, or wmoderaizing
enlisted personnel dining facilities, except in overseas or remote
locations where support is authorized.

4-9




TECHNICAL LIBRARY

MIL-HDBK-1190

TABLE 4-2

SERVING REQUIREMENT

Percentage of Unaccompanied
Enlisted Personnel in UEPH To

Type of Mission and Operation - | Be Served During a Meal Period
Training
Basic and Recruit Training 95 percent
Mobilization and Anmual Training 95 percent
Advanced Individual Training . 90 pezcent
Service Schools, Recruit : ) 85 percent

D-n-nr{nn Srationa

Permanent Party
Remote Locations' 90 percent

L

Garrison (including Army Table 70 percent
of Organization and Equipaent
(TOE) and Table of Distributior
and Allowances (TDA) DOnits),
Alr Ins:allations (Stltions).
Support Units, Construction
Battalions, Shipyards,
Weapon Plants .

Persoonel Transfer and Overseas 50 parcent
Processing Centers '

Confinement 1l 110 percent

1 The percentage of 110 should be applied against the maximun facility
capacity for sdministrative, confinement, and security personnsl, t
determine the serving requirement.

c. Space Criteria. An estimate of the gross floor areas needed
may be made from table 4-3. Space for covered walks and other
aréhitectural devices for climate and comfort ars ot included {n table
4-3. Space for {o-flight kitchens is not included in table 4-3.
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TABLE 4-3
SPACE CRITERIA FOR ENLISTED PERSONNEL DINING PACILITIES
Gross Area 1
Sarvino Raguiremant
Number of Enlisted Personnel to be Served fr2 (2]
40 to 80 3,700 3544
81 ¢to 150 5,300 492
151 to 250 6,800 632
251 to 400 : 8,900 827
401 to 650 12,900 1,198 '
651 to 1,000 17,200 1,598 |
1,001 to 1,500 20,800 1,932 |
1,501 to 2,200 29,500 2,741
2,201 to 3,000 36,300 3,372
3,001 to 4,000 44,900 4,171
4,001 to 5,000 52,000 4,831 .

! Mechanical equipnent room space as required should be gdded to the gross
areas shown vhen determining a single gross ares figure for each facility.

d. Design.

(1) Functional Requirementa. Designs for cafeteria-style
dining facilities should include serving line(s) capabllicy for regular
full menu and short order or fast food meals and self-service areas for
beverages, deserts, and salads. The major functional areas to be
provided in dining facility designs are dining, dishwashing, employee
lockers and toilets, food preparation and cooking, garbage and trash
disposal, nonprovision storage, patron toilets, office{s), pot snd pan
wvashing, receiving platform, referigerated and dry satorage, serving, and
signature-headcount and cashier station(s). The interior decor should be
a part of the basic design.

{2) No Saoking Area. No smoking area should be provided in
accordance with DoD Instruction 6015.18 (reference (4g8)).

(3) Healrh and Sanitation. All facets of design and
construction of dining facilities should coaform to the standards of the
National Sanitation Foundation.
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D. MAINTENANCE-INSTALLATION, REPAIR AND OPERATION (Category Code 219)

1. Space Criteria.

a. Gross Areas. The grogs areas for maintenance and installation,
repair and operation facilities, including space for heating aand mechanical
equipment, based on the mumber of civilian or military employses, or both,
permanently assigned to the maintenance organization are shown in table
4-4. .

TABLE 4-4

SPACE CRITERIA FOR MAINTENANCE-INSTALLATION,
REPAIR AND OPERATION

Gross Area 1
Total Ko. of Maintenance Personnal '
£t2 (u2]
|
Up to 30 . 8,700 808
31 o 50 12,100 1,124
51 to 140 16,700 . 1,951
101 to 150 21,100 1,960
151 to 300 28,300 2,629
301 to 500 34,800 3,234

1 Gross ares figures include required mechanical egquipment Toom Spaces.
Additional space should not be added.

5. PFunctiomal &

for the following functions. If other than the following functious are
required, space may be appropriately incressed if the justification is

documented.

Taas Phe avwitamia ahatiw Iin PFahls é—b ﬂ?mide

. 8 AMHE WHhAWDELEALT DLIASwEE LA w@WmFaw ~ pFewy

(1) Adninistrative offices, including drafting rooa space, and
toilet and locker rooms.

{2) Air couditioning aand refrigeration shop.

(3) Central tool issue, shop stores, and shop :ollet;. and
locker roous.

(4) Electric shop.
{5) Heating and plumbing shop.
' 4-12
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(6) Metal work shop, including blacksmith, irom work,
machine, sheet metal, and welding facilities.

(7) Paint shop.

(8) Routine maintenance and service shops, including

custodial, emergency service, insect and rodent control, moving and
rigging, preventive saintenance, refuse collection, and road saintenance
shops.

(9) Woodworking shop, including furniture repair, and
packing and crating facilities.

2. Ceiling Heights. For administrative space, toilats and other
nonshop areas, the effective ceiling height should not exceed 10 ft
[3.0 m]. The effective ceiling height in shop areas should be limited
to that egsential to the functioms of each shop.

E. COMMUNITY FACILITIES - PERSONNEL SUPPORT AND SERVICE FACILITIES
(Category Code 730)

1. Space Criteria. Space Criteria for personnel support and serviée
facilities are;tahula:ed in this section.

a. Establislment. Eetablishment of bakeries, laundries, and dry
cleaning plants are subject to the provisions for commercial and
industrial activities of DoD Instruction 4100.33 (reference (4f)).

b. Space Criteria. Space criteria for personnel support and
service facilities are provided in the following subsections. Mechanical
equipment room space should be added to these space criteria as indicated
in the footnotes to the tables.

2. Bakeries, Central or Installation-Type. Groai floor areas for
bakeries, based on the number of persons to be served, are shown in table

b-s .
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TABLE 4-5

SPACE CRITERIA FOR BREAD AND PASTRY BAKERIES

Gross Bskery Ares 1 Rated Capacity of B-hour Operation 2

Bread Pastry Bread Pastry

No. of ] . Servings
Persons .
Served fe2 {w2] | £22 (22) Pounds [Kilograns)

2’500 assaes ase 1,800 167 avees XXX : 5.000
3.000 4,500 418 LR R LI 1.500 680 ssEBae
5.000 'R NN LR 2’950 27& sam s st has lo.om
8,400 5,200} 483 evnss e 4,200 1,905 escas
10,000 aessa] vas 3,350 311 esess 20,000
16,000 3,200 762 somas 'RR] 8,400 3'810 sssnes
20,000 csvee | vue 4,8501 451 40,000
26,900 | 10,000} 929 resse e 13,425 ?.090 aesass

1 Mechanical equipaent room space as required should be added to the gross
areas shown vhen datermining a single gross area figure for each
faciliry.

2 When operated 16 hours par day, plants will serve double the mumber of
parsons shown. :

3. Confinement Facilities (Guard Houses or Brigs). The gross area per’
prisoner should not exceed the criteria shown in table 4-6. These groas
aress include facilities for administration, housing, training, and
welfare. When facilities are to include space for eaployment, thsy should
be prograned on the basis of equipment requirements, but should not axceed
75 £t2 (7 wl] gross area per prisoner.
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TABLE 4-6

SPACE CRITERIA FOR PRISONERS

Gross
Area Per Prisoner 1
Number
of
Priscners 2 133, (a?]
Up to 25 550 51
26 to 50 440 41
51 eto 150 350 33
151 to 250 330 31
251 to 400 300 28

! Mechanical equipnnn: room space as required should be added to the
gross areas shown when determining a single gross area figure for each.
facility.

2 Tncludes administration, housing, training, and welfare. When designs
are for capacities not shown, space allowances may be based on the

nearast capaclity.

4. Dependent School Facilities.

a. Plaoning and Programing. The planning and programing of
dependent school facilities should be based on projected enrollment and
should be directly related to the educational specifications stipulating
the program to be carried out. Appropriate educational specifications
should be developed before starting the programing action for a new
facility, or an addition to or najor renovation of an existing building.

rogtas and

Ny N I R o a Py

These specifications should reflect the requirements of the
the required space to meet the program needs.

b. Design. Designs should incorporate flexibility in order that
facilities can be adapted to a changing educational program with a
minioum requirement for additional capital investment. Overseas DoD
schools can become excellent facilities for medical use during
contingency operations if minimal considerations are taken before

designing them. Therefore, before such schools are designed, their future
uge as meddical faciliriss to include. szhauld ha considered but nor he

R ol Y BB A i AW W AR ) WA WA W W W R e e

limited to, such items as doorways wide enough for litter patients;
elevators in multistory schools and additional electrical considerations
vith hookups for emergency generators and survivability. When feasible .
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vithin the educational program, general purpose classrooms ghould be
configured to permit multiple level, cooperative, individualized, and team

-tesching by using acoustically appropriate movable walls in lieu of fixed

partitions.

5. Bducation Centers (Navy: Education Services Offices). The
space criteria shown in table 4-7 for sducation centers are intended to
provide facilities for the advancing of the academic, technical, and
vocational education of military personnel of all grades and ranks in
order to enhance their potential to the military services. These criteria
are based on the total functional requirements of centers for various size
military installations, and represent gross areas that include space for
the building structure, building service facilities, and circulation.

a. Joint Usage Facilities. Education ceantera ghould make joint
use of existing classroons or other suitable facilities on a military .
installation to the maximum extent practicable.

b. HNew Construction. All newly comstructed educstion centers
should provide, ia addition to the gross areas indicated in table 4-7,
office space for the persoonel who sanage the military installation level
functions of the On-the—Job~Training (OJT) Activity, Career Advisory and
Counseling (CAC) Section, snd the Classification and Testing function.
When justified by military installation requirements, provisions should be
made to accommodate a branch library according to the criteris contained in
paragraph G.l4.b., below.

c. Space Criteria. The following space criteria normally should
be enough for complete and separate education centers. However, the
criteria may not be accurate for installations that bave education
prograzs that are much greater or less than the DoD average. o

TABLE 4-7

SPACE CRITERIA FOR EDUCATION CENTERS

Cross Ares 2
Military Strength 1 Bdu. Ctr. oJr 3 CAC 4
. - fe2 m2]] g2 | (=?1]| 2| (22
Up to 250 Note 5 | Note § Nome Hone None | Hone
251 rto 1,000 4,125 383 300 28 500 46
1,001 to 3,000 | 8.700 gos| 500 s6| so0| 46
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TABLE 4-7 (coatimued)

SPACE CRITERIA FOR EDUCATION CENTERS

Gross Area 2

Military Strength 1 Bdu. Ctr. oJT 3 CAC 4

£e2 2| g2 | (a?1| ge2] (=%]

3,000 to 5,000 | 13,500 | 1,254 700 65 500 46
5,001 to 7,000 { 16,100 | 1,496 900 84 500 46
7,001 to 10,000 | 19,800 | 1,839 1,200 111 500 46
10,001 o 15,000 | 26,300 | 2,443| 1,700 158 500 46
15,001 eo 20,000 | 31,800 | 2,954| 2,200 204 500 46
20,001 to 25,000 | 236,300 | 3,372] 2,700 251 500 46
25,001 ro 30,000 | 40,500 | 3,762] 3,200 297 500 46
30,001 to 40,000 | 48,000 | 4,459 3,700 344 500 46
40,001 to 50,000 | 55,000 5.110] 4.200 3%0 500 46
50,001 to 60,000 | 60,000 | 5,574| 4,700 437 500 46

1 Military strength is defined as active duty military personnel assigned
to a military ingtallation.

2 Mechanical equipment room space as required should be added to the groas
areas shown when determining a single gross area figure for each
facility.

3 Added epace permitted only for new construction.

4 Added space permitted only for new construction. If more than one
counselor is required, 80 ft2 {7.4 m2] gross area should be added per
counselor.

3 Accommodate in other facilities.

6. Pamily and Community Support/Service Centers. Family and
'connunity support/service centers may be established as required to
provide services to military personnel and their depeandents. These
services may include providing information on career counseling, emergency
leave, family advocacy, grants, handicapped children, housing, insurance,
legal matters, loans, military separation, passports, personal financial
managenent, retirenent social work services, transportation, and voting.
The facility should faclude space for administration, conference room,
counseling rooms, household loan items, reception, storage, tollets
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facilities, and wvaiting room. Space for loan clogets may be separate from
the main facility but must be counted as a part of the total requirement.
Space criteria for family and commmity support/service centers are showun
in table 4-8.

TABLE 4~8

Gross Area 2

Military Population 1 fe2 a2}
Up to 1,000 Note 3 Hots 3
1,001 to 3,500 4,500 418
3,501 to 7,000 6,500 604
7,001 to 10,000 8,000 743
10,001 to 15,000 9,500 883
15,001 and over 11,000 , 1,022

1 Militery population is defined as active duty military persoanel

anatonad o rtha milirary inatallarian. nlus 25 parcent of thair

EETafTwEE W MW Eses ewa d e —maLEmSaweay pew= S F==w====

dependents. Needs may vary grestly at installations with aboormal mixes
of married/unmarried personnel, or large munbars of students or large
nunbers of unaccompanied married parsonnel. An additional 900 ft2 [83.6

grosa area may be provided for a classroom at military intallations
vhen the military installation exceeds 7,000 personnel.

2 Mechanical eqﬁipnen: room space as required should be added to the gross
areas shown vhen determining a single gross area figure for each

!.—LJLiEYe
3 Accoumodate in other facilities.
7. FPire Stations. The space criteria shown below should apply to

fire stations with structural and brush fire aissions and should be used
as guidance vhen planning fire stations for air crash rescue wissions.

&. One~Company Satallite Fire Stations. Oune-coupany satellite
fire stations should provide two stalls for two or more pieces of fire
fighting equipment; male and female shower and tollet facilities; and
dornitory rooms for one fire company. The facility should also provide an
alarn voom; combination dayroom and trasining area; dining area; exercise
room; fire inspector's office; hose dryer space; kitchen; medical supply
storage ares; shift supervisor's office; wvorkroon; and storage space
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required for these functional areas. The gross area for these functions
should not exceed 5,400 ft2 [501.7 u?].

b. Oue—Company Beadqparters Fire Stations. One-conpany
headquariters fire stations should provide all of the functions listed in
paragraph E.7.a., above, plus a bedroom, office, and shower and toilat
facilicies for the fire chief. The gross area for these functions should

not exceed 5,800 fr2 [538.8 ml].

¢. Two—Company Satellite Fire Stations. Two~company satellite
fire stations should provide three stalls for three or more pleces of fire
fighting equipment; male and female shower and toilet facilities; and
dornitory rocas for two fire companies. The facility should also provide

v pa O - - dmnnantnsl o
an alsr= room; ua;;Guu' diniﬁ area; exercise room; fire LO08pECtor 'S

office; hose dryer aspace; kitchen; medical supply storage area; shift
supervisor's office; training room; workroom; and storage space required
for these functional areas. The gross area for these functious should not

exceed 7,800 £t2 [724.6 nl].

d. Two—Company Headquarters Fire Stations. Two-company
headquarters fire stations should provide all of the functions listed in.
paragraph E.7.c., above, plus a bedroom, office, and shower and coilet
facilities for the fire chief. The gross area for these functions should 6

not exceed 8,200 £t2 (761.8 ml]. o

e. Mechanical Equipment Room Space. This type of space as required
should be added to the gross areas shown above when determining a single
gross area figure for each facility.

8. Laundry and Dry Cleaning Plants. Laundry and dry cleaning
operations should normally be combined into one facility. Gross areas for
laundries and dry cleaning plants, exclusive of boiler plants, are shown
in rcable 4-9.

TABLE 4-9

SPACE CRITERIA FOR LAUNDRY AND DRY CLEANING PLANTS

Area Exclusive of Boiler Planta 2
Kumber of Laundry and Dry Cleaning Plants
Persons
Served 1
fe2 [we)
2,001 tro 4,000 8,500 790
7,001 to 10,000 11,000 1,022
15,001 to 30,000 45,000 4,181
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TABLE 4~9 (continued)

l Por intermediate numbers, the next smaller plant with a two-shift .
operation should be used.

2 Mechanical equipment room space, including boiler plant space as
required, should be added to the gross areas shown when determining a
single gross ares figure for each faciliry.

9. Poat Offices.

a. Ceotral Post Offices. Space criteria for central post offices
are shown in table 4-10. These figures represent the basic central post
office square footage and are provided for general guidance. Additional
space may be provided 1if a central post office serves specialized
functions located on the military installation, such as:

(1) Activities generating a high volume of accountable mail
that requires overnight vault storage.

(2) Carrier delivery to ailitary family housing units.

(3) Major and subordinate headquarters, commands, personnel
centers, service schools, hospitals, air material areas, and supply
depots.

(4) Bonregident schools.
(5) Post directory.

(6) Self-service postal units installed within the lobby of
the facility. '

b. Postal Service Coordination. Determinations of specific
total requirements and space provisions for specialized functions, as
lisced above, should be coordinsted with the U.S. Postal Service Regional
Postmaster General. This should be done during the initial planning
stage to arrive at a mutually agreeable gross area. The coordination
with the U.S. Postal Service Regional Postmaster General should be
snnotated on the project DD Form 1391, FY 19 Military Comstruction
Program.

c. Braach Post Offices. Branch poet offices, each not exceeding
1,500 fr2 [139.4 n?] gross area, may be provided as required at large .
military installations to serve concentrations of personnel located at
such a distance from the central post office that service through the
lacter is impracricable. '
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TABLE 4-10

SPACE CRITERIA POR CENTRAL POST OFFICES 1l

Postal Service Center 1l
Central Post Offic Per Mailbox Area
Installation 2

Population  Gross Area 3 coNuUs 4 Overseas >
fe2 (2] fe2 | {em?) fe2 [ca?]

Up to 500 400 37 0.60 557 0.60 557

501 to 1.000 600 56 0.60 557 0.60 557
1,001 to 2,500| 1,755 163 0.60 557 0.50 465
2,501 to 4,500] 2,925 272 0.60 557 0.50 465
4,501 to 7,500| 4,500 418 0.60 557 0.45 418
7,501 to 11,500 6,325 588 0.60 557 0.40 372
11,501 to 16,500} 8,250 7166 0.60 557 0.40 72
16,501 ro 22,500 10,125 941 0.60 557 0.40 3n
22,501 o 28,300 12,525 1,164 0.60 557 0.40 ir2
28,501 o 34,500} 14,925 1,387 0.60 557 0.40 72
34,501 to 40,500 17,325 1,609 0.60 557 0.40 ar2
40,501 to 46,500 19,725 1,832 0.60 557 0.40 372
46,501 to 52,500 22,125 2,055 0.60 557 0.40 arn2
52,501 o 58,500} 24,525 2,278 0.60 557 0.40 372

1 vhen Justified, a postal service center may be provided at vhich mail
may be picked up by individual post office mailbox holders, as opposed to
bulk distribution of mail to the various elements on a2 military
{astallation. A postal service center may be combined with, or separate
from, 8 central or branch post office. The mumber of mailboxes should not
axceed the oumber of unmarried and unaccompanied married military and
civilian personnel assigned to a military installation, plus 25 percent to
accoumodate the officisl needs of specific key military and civilian
personnel, and to compensate for the vacancy period required by the U.S.
Postal Service before reassignment of a mailbox.

2 Ingtallation population is defined as active duty military personnel
- agsigned to the military installation in CONUS and active duty military

FGLSﬁﬂﬁﬁl aad civiliaan !:HIFLU,GVU ¢5513’ﬁﬁ the military perscanel in

overseas areas.
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‘ TABLE 4-10 (continued)

3 Mechanical equipuent room space and loading platforms as required should
be added to the gross areas shown vhen determining a single gross area
figure for each facility.

4 cONUS includes the 50 states and all other geographical areas in which
the U.S. Pogtal Service oparates.

5 Use 0.60 of a square foot [557 cmZ] gross area per mailbox when the
postal service center is geographically separated from the central post

office.
10. Re%&gious Activities Facilicies.

a. chagls N . X

(l) Size and Number. Spece criteri r chapels should be
based on the installation population as defined te 1 of table 4-1l.
The sizes of chapels ehould couform to table 4-) ed on the oumber of
chapel seats authorized by table 4-11. :

fo
n Not
ba

Nt-hlb

. (2) Administrative Spaces. Adequate snd appropriate
individual offices and common administrative spaces required for
chaplains of the various faiths ahould be provided within the criteria
indicated here.

TABLE 4-11
NUMBER OF CHAPEL SEATS
Ingtallation Populaction 1l Number of Chapel Seats 2
Up to 500 NHote 3
501 to 1,000 % B 200
1,001 o 2,000 300
2,001 to 2,500 400
r 2,501 to 3,000 ‘ 500
3,001 to 4,000 600
4,001 to 5,000 : 800
5,001 to 6,000 900
| * 6,001 to 7,000 1,000
7,001 to 8,000 1,200
8,001 to 9,000 1,300
. 9,001 to 10,000 1,400
10,001 to 11,000 : 1,500
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TABLR 4-11 (continued)

NUMBER OF CHAPEL SEATS
Installation Population 1 Number of Chapel Seats 2
11,001 te 12,000 A 1,600
12,001 to 13,000 1,700
13,001 to 14,000 1,800
14,001 to 15,000 2,000
15,001 to 17,000 2,100
17,001 to 19,000 2,200
19,001 to 20,000 2,300
‘20,001 to 22,000 2,400
22,001 to 254,000 2,500
26,001 to 25,000 2,600
25,001 to 27,000 2,700
27,001 to 28,000 2,800
28,001 to 29,000 2,900
29,001 o 30,000 3,000
For each additional
1,000, add 60

1 1astallation population i3 defined as the military streagth assigned to
the military installation, plus their dependents. For training
installations, a weighted count of students at any given time should be
included in the military strength. Civilian personnel may be included
vhen they are dependent oan the military inatallation for religious

support.
2 See table 4~12 for space criteria for individual chapels.

3 850 fe2 (79 m2] gross area should be provided for the chaplain, anlisted
support personnel, and storage space for ecclesiastical material in a
multipurpose facility with a room or auditorium of sufficlient asize for
vaekly divine services. Additionally, a small meditatiom chapel space of
approximately 30 to 35 seats should be provided.

(3) Chapel Space Criteria. Table 4-12 should be used to
convert the chapel seating to square footage requirements. Each chapel
size should be calculated {ndependently. The total military installation
seating requirements should be the sum of the compoaent chapels.
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TABLE 4-12
SPACE CRITERIA POR INDIVIDUAL CHAPELS
Grass Area Total
Authorized Per Seat Gross Area 1l
Number of Seats fr2 (o2] £22 [a2)

200 32.5 3.0 6,500 604
300 26.5 2.6 8,550 794
400 25.5 2.4 10,200 948
500 23.0 2.1 11,500 1,068
600 22.2 2.1 13,320 1,237
700 21.0 2.0 14,700 1,366
800 20.0 1.9 16,000 1,486
900 19.0 1.8 17,100 1,589
1,000 18.0 1.7 18,000 1,672
1,100 : 17.0 1.6 18,700 1,737
1,200 17.0 1.6 20,400 1,895

1 Mechanical equipment room space as required should be added to the gross
areas shown vhen deternining a single gross area figure for each
facilicy.

b. Religious Educational Facilities. The groes area of religiocus
education facilities, calculated independently of and exclusive of chapel
requireaents, that may be provided at s military installation, should be
baged on the total installation population as defined above. These
facilities are pormally opersted in conjunction with a chapel and
preferably should be attached to or im proximity to a chapel. For an
installation population of up to 1,000, the groes area of the religious
education facility should be 4,000 ft2 (371 m?2]. For each additional
1,000 installation population, 840 ft2 [78 u?] gross area should be added.

(1) The gross area criteria indicated in cable 4-12 apply to
religious education facilities onmly. Chapel and religious education
spaces should be calculated separately and independently of each other.

(2) Mechanical equipment room space as required should be

added to the gross areas indicated above vhen determining a ‘single gross
area figure for each facilicy. )
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11. Theaters and Multipurpose Auditoriums.

a. Number and Capacity. At military installations where
entertainment motion picture service has been established, theaters with
atages may be provided according to table 4-13.

TABLE 4~13

NUMBER OF THEATERS AND MULTIPURPOSE AUDITORIUMS

Nunber of Capacity of Authorized
Military Population 1,2 | Theaters Theaters ~

Note 3A

Up to 300 1
301 to 1,000 1 General purpose facility
1,001 to 2,000 1 350-seat with dressing rooas
2,001 to 3,000 1 500-seat with dressing rooms
3,001 to 7,000 1 1,000~seat with dressing rooums
7,001 to 10,000 1 1,000-geat with dressing rooms
e 1 500~geat without dressing rooms
10,001 to 15,000 i 1,000-seat wvith dressing rooms
2 500-seat without dressing rooms
15,001 to 20,000 1 1,000~-seat with dressing rooms
' k) 500-geat without dressaing rooms
20,001 to 25,000 1 1,000-seat with dressing rooms
1 1,000~gear without dressing rooms
2 500-seat without dressing rooms
1 Military population is defined as active duty military parsonnel
agsigned to a military installation, plus 50 of their dependents.

2 When the ailitary strength exceeds 25,000, the number and size of
theater facilities authorized (that exceeds four theaters), should be
determined by the conditious obtained at the military inmstallation.
Relevant factors, including dispersal of UEPH and military family housing
areas, should constitute the basis for the requirement for additional
facilities. The justification should be coordinated with the Army and Air
Force Exchange Service (AAFES). Auditoriums, drama centers, and theaters
.should be combined use facilities practicable.

3 Accommodate in other facil;ties.

b. Space Criteria. The gross areas of the theaters indicated
above should not exceed the gpace criteria shown in table 4~-14.
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TABLE 4-14

SPACE CRITERIA FOR THEATERS AND MULTIPURPOSE AUDITORIUMS

Cross Theater Ares 1

With Dressing Without Dresaing

Booas BRooas
Theater Capacity fr2 (=2) fe2 [22)
General purpose facility| 3,500 325 3,500 325
350 geats 6,500 . 804 5,800 539
500 geats 10,900 1,013 9,600 892
1,000 seats ° » 17.200 1,598 15,500 1,440

l Mechanical equipment room gpace as vequired should be added to the gtoal
areas shown vhen determining a aingle gross area figure for each
facilicy.

F. COMMUNITY PACILITIES - MDRALE, WELFARE AND RECREATIONAL - INTERIOR
(EXCHANGE AND SIMILAR FACILITIES) (Category Code J40)

1. Space Criteria. Space criteria for exchange and similar
facilicies are tabulated in this section.

2. Banking Offices. Banking institutions may be authorized to
operate banking offices on military installations by their regulatory
agencies or the Treagury Department with the concurrence of the head of
the DoD Conponent concerned and gccordiag to DoD Directive 1000.11
(reference (4h)) and DoD Instruction 1000.12 (reference (41)). Hormally,
there should be only one backing institution at each installation unless
the installacion commander feels more are needed. However, there is no
restriction oo the mumber of banking offices that may be authorized for
operation by that banking institution.

a. Adegquacy of Space. .It is important that the banking office
be located {n a building that is accessible to the majority of personnel
on the military installation and is so located as to permit maximum
security. Adequate space should be made available to include space for:

(1) Burglar alarm system and other security features °
normally used by banking institutions.
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{2) Counters and teller space.
{(3) Interview space.
(4) Lobby and reception space.
(5) Management office apace.
(6) Operation (machine or record, or both) épace-
(7) Reacord-holding space.
(8) Safes or a vault, or both.
S- Space Criteria. Space criteria for banking offices operating

in federal buildings, on either a reimbursable or nonrelmbursable basis,
are shown in table 4-15.

¢. Conatruction from Private Funds. When a banking institution
4{s suthorized to construct its own building, at its own expense, on
govermment-owned land, the space criteria specified in table 4-15 do not
.apply. The building should conform to the installation master plan. It
should be confined to the needs of the banking institution only and may
not house other commarcial enterprises or government instrumentalities
unless approved by the installation coumander. Land required for approved
construction at the banking ingtitution's expense shall be made available
by a real estate lease according to DoD Directive 4165.6 (reference (4]))
and DoD Instruction 1000.12, Section B., enclosure 2.

TABLE 4-15

SPACE CRITERIA FOR BANKS

Gross Area 2

Population Served 1l ' fe2 [22]
Up to 1,000 1,500 139
1,001 to 2,000 2,375 221
2,001 to 3,000 ) 3,250 302
3,001 to 4,000 3,625 337
4,001 &5 5,000 4,000 372
5,001 to 6,000 4,375 406
6,001 to 7,000 4,750 441
7,001 to 9,000 5,560 517
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TABLE 4~15 (continued)

SPACE CRITERIA FOR BANKS

Gross Ares 2
Populatiou Served 1 fr2 (me]
9,001 to 11,000 6,375 592
11,001 to 13,000 7,190 668
13,001 to 15,000 8,000 743
15,001 to 17,000 10,000 929
17,001 to 20,000 13,000 1,208
For each additiounal increment of
3,000, or portion thereof, add 1,000 93

1 Population served 18 defined as active duty military personnel assigned
to a military installation and stationed wvithin a commuting area not
served by another military banking office, plus civilian employees on the
military {pnstallation, and other persons suthorized to use the banking
office.

2 Mechanical equipment room space as required should be added ro the gross
areas shown vwhen determining a gingle gross area figure for each
facilitvy.

3. Credit Unioo Facilities. Although credit unions are private
organizations that are not under the direct control of the military
departments, a properly chartered credit union may be established o2 any
military installacion to serve military personnel and their dependents,

and athar narsannel an n.mi trad in thes nnnrm.d lwlnm of thea credit

----- P e e = —-——— == - ===

union. If the credit uni.on on a u:l.lil:uy installation fails or refuses
to permit uarestricted meabership of installation persounnel, it shall be
denied free use of military installation facilities. In such instances,
avother credit union that meets the DoD requirements may be established on
the military installation, and thus be quslified for authorized logistics
support. Normally, credit unions will be a part of the community shopping
center. Where space in the community shopping center is oot svailable,
space should be provided in a nearby convenient ares. Dol Instruction
1000.10 (reference (4k)) egtablishes the policy governing the functioning
of credit unions on military installations.

a. Space Criteria. Space criteris for credit unions operating in
federal buildings are gshown in table 4-16. The total factor is the sum of
the factors determined by the size of the credit union's membership, the
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number of transactions handled per day, and the oumber of persons
enployed, as shown in table 4-17. Data used to determine these factors
should relate solely to the military installation providing space and
should not be an aggregate of the total membership, transactions, and
employees of a credit union that function at other sites not located on
the installation or that has a broad membership located gway from the
geographical ares generally served by that military installation. A
credit union may be suthorized to operate at more than one location on a
military installation. However, vhea this is done, the space criteria
suthorized under tables &4~16 and 4-17 applies in aggregate (see DoD
Instruction 1000.10, enclosure 3, paragraph E.8.). The grea may be
increased by 10 percent to allow for future business expansion.

b. Construction from Private Funds. When a credit union is
suthorized to construct its own building, at its own expense, on
government-owned land, tables 4-16 and 4-17 do not apply. Land required
for approved construction at credit union expeunse should be made
available.

TABLE 4-16
SPACE CRITERIA FOR CREDIT UNIONS
Gross Area 1 Gross Area 1
Factor Totals fe2 (2] Factor Totals £e2 (m2]
Minimum 800 74 18 6,200 576
5 1,000 93 19 7,200 669
6 1,300 121 20 8,200 762
7 1,700 158 21 9,200 855
8 2,200 204 22 10,200 948
10 2,800 260 ' 23 11,200 1,040
12 3,500 3as 24 12,200 1,133
14 4,300 399 25 13,200 1,226
16 5,200 483 For each
additional
factor, add 1,000 923
1 Mechanical equipment room space as equir d should be added to the gross
areas shown vwhen determining a single gross area figure for each

faciliey.
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TABLE 4~17

SPACE CRITERIA FOR CREDIT UNIONS

Menbers Factora RBmployees | Pactors | Transactions | Factors
Per Day
Up to 1,000 2 2to 5 1 Up to 99 1
1,001 to 2,500 4 6 to 9 2 100 to 299 2
2,501 to 7,500 6 10 to 13 3 300 to 499 3
7,501 to 12,000 8 14 to 17 4 500 o 749 4
12,001 to 20,000 10 18 to 21 5 750 to 999 5
22 to 25 6
For each For each y For esach
additional 10,000 additional additional
or portion 3, add 1 500, add 1
thereof, add 2
4. Exchange Facilities.
a. General.
(1) Authorized Facilities. The exchange facilities listed

belov are auythorized by DoD Directive 1330.9 (reference (41)) as
facilities that may be exchange-operated.

(a)
(b)
(e)
(d)

Adninistrative facilities.

Amusement centers.

Automobile parts sales stores.

Branch exchanges (Ravy:

Central support faci{lities.

Food stores, overseas.
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(h) Gasolipme and aervice stations, service centers, and
car wash facilities.

(1) Laundry and dry cleaning plants, exchange—operated.
(J) Main retail stores.

(k) Maintenance shops, installatiom.

(1) Service ocutlets.

(m) Hnrehousas'(inatallation and central).

(2) Basis of Space Criteria. Space criteria should be based
on subparagraph F.4.a.(3), below, augmanted as follows:

(a) Subordinate Exchange Facilities. Subordinate
axchange facilities operated for the convenience of separate specialized
activities, and established as an integral part of these activities, such
as barber shops in clubs; food, retail and personnel services in air
terminals and hospitals; food service in academic buildings, colleges,
and dependent schools; food service in bowling alleys, operations
buildings, acod; service clubs; and snack facilities in theaters should be
provided out of the space allowances authorized for the separate
specialized activitieg themgelves, rather than deducted from the
authorized space criteria.

(b) Military Strength in Overseas Commands. When
conputing the military strength figure for an overseas command, as
outlined in subsection A.2., above, the pumber of civilian employees
(U.S. and other than host country natiomals), including their dependents,
paild from either appropriasted or nonappropriated U.S. dollar funds and
afforded full exchange service privileges should be included.

(e) Temporary Exchange Facilities. Space criteria for
conatruction of permanent exchange facilities should be based on the
authorized projected assigned military strength. However, space criteria
for temporary exchange facilities to be located in buildings of temporary
constryuction, relocatagble buildinga, or available semipermanent or
permanant buildings, excess to all requirements, other than exchange,
recreational and welfare facility needs of the same priority, may be based

tha currant ar -lmnantlinﬁ m‘14 tary atra = mnl.l A rha aalastad
o Lae Cu ARG UL A LA WA LL =GLy Ausua\.u l-ll\l ided the selectted

military strength is not projected ro materlally decliine for at least 24
months.

(3) Application of Space Criteria. Application of these
space crireria should conform with subparagraph F.4.a.(2), above,
augoented as follows:
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(a) Space Adjustments. Except when otherwise exempted
or limited here, ipcreasses not to excsed 20 percent of the space criteria
outlined in subparagraph F.4.a.(2), above, may be amade in the size of the
various types of exchange facilities provided the aggregate total
authorized for all types of exchange facilizies ar the military
installation is not exceeded.

(b) Cooversions. When an existing building is converted
to use as an exchange facility, the space criteria may be incressed by not
more than 20 percent wvhen necessary to effect economical and efficient use
of the existing building. Such an increase should po: affect criteris,
but may be combined with the space ad justaent permitted in subparagraph
F.4.a.(3)(a), above.

(c) Covered and Enclosed Malls and Sidewalks. When
elements of a community shopping center, such as the bank, coumissary,
credic union, exchange main rectail store, exchange service outlets, and
snack bar, are coubined into & common structure and connected by an
enclosed mall, space occupied by the mall should not be charged against
(deducted from) space crizeria for the respective elements. Likewise,
vhen such elements are in proximity to each other aud are counected by a
covered walkwvay, space occupied by the covered walkway should not be
charged against space criteria for the respective elementrs. Similarly,
space occupied by public toilet rooms and janitor closets located off
the malls shall not be charged against (deducted from) space criteria
for the respeactive elements.

(d) BElevators, Escalators, and Stairs. HNormally,
exchange facilities will be constructed on a single level. When existing
building configurations or site constraints, or both, dictata multistory
stores, space occupied by ealevators, escalators, stairs, and other
vertical transportation systems should not be charged against space
criteria for the respective elements.

{e) Mechanical Equipment Rooas. The gross area criteria
in subsection F.4. do not include the required mechanical equipsent room
space. These spaces should be added to the gross area criteria.

(4) Construction from Private Funds.

(a) Private Funds. The construction of exchange
facilities on ailitary installations may be accomplished from funds of
commercial concerus or private individuals subject to the approval of the
Secretary of the cognizant Military Department, when pertinent contracts
between commercial concerns or privete individuasls and the exchange
specifies that immediately upon completion title thereto passes to the
government and gtipulate conditions and restrictions that should prevent
any future conflict with military requirements, and eliminate any future
obligations against appropristed funds. The requirement for passage of
the title should not apply to portable or relocatable buildings.
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(b) Commercial Space Practices. Buildings for regular
exchange service outlets, and gpecial sales and service outlets are not
limited by space criteria vhen they are erected as exchange concession
facilities from private funds. However, the sizing of these facilities

‘should be consistent with commercial practices. Space occupled by these
concession facilities should not be deducted from other space provided for
ia these criteria, except that facilities authorized here should not
duplicate activities directly operated by exchanges.

BN W e L N FIL I I PR - P, e Yo A AL B -IJ-‘
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from exchange nonappropriated funds for temporary use as exchange
facilities ahould be maintained and operated entirely from exchange
nonapprapriated funds. Owmership of these relocatable buildings should
rensino with the exchange service (AAFES, Navy, or Marine Corps), and
shall be so reported in real property inventories required by DoD
Inntruction 4165.14 (referance (4m)).

b. Community Shopping Centers.

(1) Common Structure. For optimum availability and
¢convenience, major exchange facilities should be plaoned, vhen
practicable, as elements of a military installation community shopping
center, and comnbined for economy when feasible into a common etructure
housing other elements of the shopping center.

(2} Overseas Area Community Shopping Centers. In ovarseas

conmands where a group of military installations are located within a .
geographical area with a radius of up to 25 miles [40 km], an area community
lhopping center may be provided to serve these mili:aty installations. The
comzunity shopping center ghould preferably be located at one of the
military installations in the center of the area and ghould abviata the need
" for other comparable main exchange facilities at that zilitary installationm.
The exchange wain retail store at the area community shopping center should
feature a complete selection of merchandise, thus permitting the retail
stores at the served wilitary installations to feature limited selections,
such as items of general convenience and necessity. This should serve to
reduce space requirements for these secoondary stores which should be planned
to meet the specific requirements at the particular military installation

rather than arbitrarily planned to the maximum gpace criteria.

¢. Adninistrastive Pacilities, Exchange.  Space required for the
central administrative facilities of a military installation exchange,
area exchange, or regional exchange should be provided under section B,
sbove. Administrative space required for an individual exchange
facility, such gs office space in the main retail store or branch (or
location exchange), should be provided out of the space criteria for the
individual facility.

4-33




@

TECHNICAL LIBRARY

MIL~HDBK-1190

d. Amusement Centérs. Amugsement centers are entertaimment
activities that combine coin-operated games and refregshments. They
basically consist of a drink and food vending machine area, a game area
(pinball, pool tables, and skill games), a limited snack counter in
larger activities, and toilet facilities. Amusement centers may be
provided as independent activities or operated within a branch exchange,
cafeteria, or snack bar. Total gross aress for sausement ceuters should
not exceed the space criteria shown in table 4-18, unless local conditions

e s T 1.
WOLLAWNL

TABLE 4-18
SPACE CRITERIA FOR EXCHANGE AMUSEMENT CENTERS
Gross Area 1,2

Military Strength - fe2 2]
501 to 1,000 1,200 111
1,001 to 3,000 1,800 167
3,001 to 5,000 2.400 223
5,001 to 7,000 3,800 353
7,001 o 10,000 5,000 465
10,001 to 15,000 6,500 604
15,001 to 20,000 8,500 790
20,001 to 25,000 11,000 1,022
25,001 to 30,000 12,800 1,189
For each additional 5,000, add 1,800 167

1 If cthe exchange stusement center is anot located comtiguous to a branch
exchange, cafeteria, or snack bar, then the space for a food service
facility, if required, should be provided out of the space criteria for
exchange amusement centers.

2 Mechanical equipmanc room space as required should be added to the gross
areag shown vhen determining a single gross area figure for each )

e. Automobile Parts Sales Stores. Automobile parts sales

‘stores may be operated independently or with other retail ocutlers,

service stations, or garages. Total floor areas for sutomobile parts
sales stores should not exceed the apace criteria shown in table 4-19.
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TABLE 4-19

SPACE CRITERIA FOR EXCHANGE AUTCMOBILE
PARTS SALES STGBES

Number of Grosa Area !
Ragistared Vehicles
Owmned by
Authorized Customers fe2 (o]
Up to 300 1,000 93
301 co 600 1,750 163
601 to 1,800 3,100 288
1,801 to 3,000 4,300 399
3,001 to 4,300 5,800 539
4,301 to 6,100 7,650 711
6,101 and over 10,000 929

1 Mechaaical equipuent room space as required should be added to the gross
areas shown when determining a single gross area figure for each

facilicy.

f. Branch Exchanges (Navy: _Egca:iog_ﬁichggggg).

(1) At military installations having a military strengtht of
2,500 or more parsonnel, a branch exchange (Navy: Location exchange),
located so as to provide convenient exchange coverage of the military

installation may be provided as shown in table 4-20.

(2) A gross area of 7,000 ft2 [650.3 n2] is asuthorized for
However, space criteria for individual branch
exchange facilitiegs may be adjusted upward or downward provided the trotal

space authorized for all branch exchanges is not exceeded.
facilities may be used for any of the exchange activities or service outlets

each branch exchange.

a8 required.
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TABLE 4-20
SPACE CRITERIA FOR BRANCH RXCHANGES
Gross Area 1
Hunber of
Military Strength Authoriced 2
Branch Exchanges 1 tel2 (o]
2,500 to 5,000 1 7,000 650
5,000 to 7,500 2 14,000 ] 1,300
7,501 to 10,000 3 21,000 | 1,951
For each additional
incremeat of 2,500
or portiom thereof,
add 1 7,000 650

1 Mechanical equipment room spsce a8 required should be added to the gross
aress shown when determining a single gross ares figure for each
facilicy.

g- Central Support Facilities, Exchange. Central support
facilities not otherwise identified here (central kitchens, and mobile
and vending units, and in overseas areas: bakeries, central repair
shaps, depots, processing plants, and refrigerated storage plants) should
be conasidered on an individual basis. These types of facilities should be
located and sized according to the dispersion and magnitude of the
exchange activities to be supported. It is racognized that these
determinations are based on & conbination of economic, management, and
operating factors; therefore, requests for the establishing of these
facilities should be sent to an Assistant Secretary of the Military
Department concerned for approval.

h. Food Service Pacilities, Exchange.

(1) Exchange Food Service. These types of facilities
include, but are not limited to, bake shops, cafsterias, ice cream abops,
flight line snack bars (for air teruninal food service sese subparagraph
F.4.a.(2)(a)), snack bars, snack stands, and specialty shops similar to
deli, fast food franchises, aod pizza (see subparagraph F.4.s.(4) for
construction from private funds). The total space should not exceed the
ceriteria shovn in tables 4-21, 4-22, 4-23, and 4-24. Space occupied
for food service facilities in facilities such as administrative
bulldings, air terminals, bowling alleys, golf club houses, hospitals,
and training buildings should be provided from space criteria established

Condldmee =t mab ded..avwal Ffonm —maea o= rawda mewarddad Ffar shasa
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types of facilities.
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TABLE 4-21

SPACE CRITERIA FOR INSTALLATION EXCHANGE FOOD SERVICE

Gross Area 1

Military Strength CORUS Overseas 2
22 (w2} 12 (n2]

Up to 500 1,850 172 2,200 204

501 to 1,000 2,700 251 3,200 297
1,001 to 3,000 5,400 502 6,300 585
3,001 to 5,000 7,400 687 8,000 743
5,001 to 7,000 9,300 864 9,800 910
7,001 to 10,000 10,700 994 11,300 | 1,050
10,001 to 15,000 12,600 | 1,17 13,300 | 1,236
15,001 to 20,000 16,800 | 1,561 17,800 |} 1,654
20,001 to 30,000 .1 18,600 1,728 19,600 | 1,821
For each additional 5,000, add 500 46 500 46

1 Mechanical squipment room space as required should be added to the gross

areas shown vhen determining a single gross area figure for each

facility.

2 Space for overseas ares comounity shopping center food sarvice should be
provided according to table 4-22 and shall not be deducted from the space

criteria shown above.

Oversess. Food service may be provided as an element of an overseas arss
Space

(2) Food Service at Ares Community Shopping Center,

community shopping center (see subparagraph F.4.b.(2)(b)).
criteria are shown in tsble 4-22. -
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TABLE 4-22 |
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AT AREA COMMUNITY SHOPPING CENTERS, OVERSEAS

GCross Area 2
Nuaber of
Authorized Customers
In the Area ! fe2 (=2]
1,000 to 3,000 5,400 502
3,001 to 5,000 6,300 585
5.001 to 7,000 8,000 743
7,001 te 10,000 9,800 910
10,001 and over 11,300 1,050

1 puthorized customers is defined as the military strength, authorized

civilians, and all of their dependents vithin the area sarved by the

area community shopping center (10 or 25 miles [16 or 40 km]).

2 yechanical equipment room space as required should be added to the gross
areas shown vhen determining a single gross area figure for esch facilicy.

(3) Exchange Supplementary Food Service. Supplementary food
service may be provided at military installsations having a military ’
strength of 3,000 or more personnel. A gross area of 900 ft2 [83,6 m2)
espace crireria for ind{vidual unite of supplemsntary food gervice may
be adjusted upward or dowaward. Supplementary food service units aay bde
used for any of the suthorized activities as required. The total space
allocated for supplementary food service should not be deducted from the
space criteria shown in table 4-23.
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TABLE 4-23
SPACE CRITERIA FOR EXCHANGE SUPPLEMENTARY FOOD SERVICE
Number of ' Total Gross Arsa 1
Supplementary Food
Military Strength Service Units, . -
900 £t2 [83.6 m2] each feé (o)
3,000 co 5,000 1 900 84
5,001 to 10,000 2 1,800 167
10,001 to 20,000 3 2,700 251
20,001 ‘zo 30,000 § 3,600 334
For each additional
10,000, add 1 900 84

1 Hachnnical equipuan: Toom space as required should be added to the gtoas
areas shown vhen determining a eingle gross ares figure for each
facility.

[

(4) Flight Line Snack Bars. In addition to other authorized
food service facilities, eac T is authorized one flight line
soack bar in, or adjacent to, the operations building. Food service
space provided for flight line snack bars should not exceed the criteria
shown 1ip table 4-24. (See subparagraph F.4.h.(1)).

TABLE 4-24

SPACE CRITERIA FOR FLIGHT LINE SNACK BARS

Gross Area

Military Strength ft2 [m2)
Up to 1,000 500 46
1,001 to 5,000 1,100 102
5,00L to 10,000 2,090 194
10,001 saod over 2,670 248

1 Mechanical equipment room space as required should be added to the gross
areas shown vhen determining a single grosas area figure for each
facility.
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i. Pood Stores, Overseas. Food retail sales outlets may be
provided wvith other exchange retail outlets, food facilities, and snack
bars, or as independent sales stores. The total space provided for these

PR Y R R, . L

sales outlets should not exceed the criteria showm in table &=25.

TABLE 4-23

SPACE CRITERIA FOR EXCHANGE FOOD STORES, OVERSEAS

Gross Area l

Military Strength fe2 - 2]

500 to 1,000 1,000 93
1,001 to 3,000 1,400 130
3,000 to 5,000 1,800 167
5,001 co 7,000 2,600 . 2462
7,001 to 10,000 3,000 - 273
10,001 to 15,000 3,500 325
15,001 to 20,000 3,850 358
20,001 o 25,000 4,000 72
25,001 and over 4,100 sl

1 Mechanical equipment room space as required should be added to the gross
areas shown vhen dacetnining & single groes asres figure for each .
facilicy.

j- Gasoline, Car Wash, and Service Stations and Service

Centers.

(1) Space Criteria. Space criteria for gasoline and service
stacions and service centers, supplemental gasoline gtatious, aod car wvash
facilities may be on the basis of either the installation milircary
strength or the numher of regiatered vehicles owned dy authorized

custoaera wheid this nusber caa be substantiated. tuli:-m] .Eraﬁahh shoul

only be used as a basis vhen the number of registered vehicles owned by
authorized customers caunot be subatantiated. Space criteria are shown

in tables 4-26, 4-27, and 4-28.

F |
L7
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TABLE 4-26
- SPACE CRITERIA POR GASOLINE AND SERVICE STATIONS AND SERVICE CENTERS
Gasoline and
CR Service Service Centers
. Stations Area | Addiciocusal Area
Number of
Registered Vehicles
Mil{tary ' Owned By Gross Area 1
Strength Authorized Customers .
fe2 | [m?) ge2 (wd]
Up to 500 Up to 300 600 56 | Nome None
501 to 1,000 301 to 600 1,740 162 { None None
1,001 to 3,000 601 to 1,800 2,160 201 380 35
3,001 o 5,000 1,801 to 3,000 2,830 263 950 88
5,001 to 7,000} 3,001 zo 4,300 3,250 302 | 1,140 106
7,001 to 10,000| 4,301 to 6,100 4,140 385 | 2,100 195 —
10,001 to 15,000 | 6,101 to 9,100 4,560 424 | 4,300 399 ,
15,001 to 20,000) 9,101 to 12,200 6,500 604 ] 4,610 428
20,001 and over | 12,201 and over 9,750 906 | 4,800 446

! Mechanical equipment room space as required should be added to the gross
areas showvn vhen determining a single gross area figure for each
facility. _

TABLE 4-27

SPACE CRITERIA POR SUPPLEMENTAL GASOLINE STATIONS

i
Total
Number of Rumber of Gross Area 1
Registered Vehicles Stations

Military Owned by . at 600 fr2
Strength Authorized Customers | [56m?] each | f£t2 (22]
3,000 to 7,000} 1,800 to 4,300 1 600 56
7,001 o 15,000} 4,301 to 9,100 2 1,200 111
15,001 and over 9,101 and over 3 1,800 167
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TABLE 4~27 (coutinued)

l Mechanical equipment room gpace as required should be added to the ﬁoss
aresag showno when determining & single gross area figure for each
facility.
TABLE 4-28
SPACE CRITERIA POR CAR WASH PACILITIES
OR
Total
Number of Gross Ares 1
Registered Vehicles
Milicary Owmed by Number of
Streogth Authorized Cuatomers Wash Bays fel {md]
800 to 3,000 500 o 1,800 1 720 67
3,00f to 5,000] 1,801 to 3,000 2 1,180 110
5,001 co 7,000 3,00% to 4,000 3 1,640 152
7,001 to 10,000 4,001 vo 6,000 4 2,100 195
10,001 to 15,000 6,001 to 9,000 5 2,560 238
15,001 to 20,000! 9,001 eto 12,000 6 3,020 281
20,001 and qver | 12,001 and over 7 3,480 323

1 Mechanical equipment roon space a8 required should be added to the gross
areas shown vhen determining a single gross area figure for each
facility.

(2) Canopies. Canopies required to protect the punp islands
from inclement weather may be provided without a deduction in the space
criteria ehown sbove in table 4-26. Authorized space criteris for
exchange service stations and service centers may be increased by not
more that 20 percent when a “drive-thru” design is used when one
entrance to and one exit from a common interior drivewsy serves all

repair bays.

k. Laundry and Dry Cleaning Plaants, Exchange-Operated. Laundry
and dry cleaning plants, vhich may be operated under the exchange
service, normally should be limited to the performance of other than
appropriated fund laundering and dry cleaning. Space criteria are
shown in table 4-29.
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TABLE 4-29

SPACE CRITERIA POR EXCHANGE LAUNDRY AND DRY CLEANING PLANTS 1

Laundry Plant | Dry Cleaning Plant
Gross Area 2

Military Strength
fr2 {m2} fe2 n2)
Up to 500 3,000 279 1,000 93
501 to 1,000 6,000 ‘557 1,000 93
1,001 te 3,000 7,000 650 1,000 93
3,001 to 5,000 8,000 743 2,000 186
5,001 to 7,000 9,000 8356 3,000 279
7,001 to 10,000 9,500 883 3,500 325
10,001 to 15,000 10,000 929 4,000 372
15,001 to 30,000 15,000 1,394 7,000 650
For each additional 5,000, add 1,000 93 500 46

|

1 0n those military {nstallations where both appropriated fund and

nonappropriated fund facilities are to be provided, the total space should
not exceed the criteria established for appropriated fund facilities
shown 1n table 4-10.

2 Mechanical equipment room space ag required should be added to the gross
areas shown vhen determining a single gross area figure for each

faciliry.

1. Main Retail Stores. The exchange main retail store is
basically comprised of entrance facilities, office space, salea area,
stock area, and toiler facilities, as required. Space criteria for main
retail stores are projected by the Services' Exchange Agencies.

m. Maintenance Shops, Installation. The recommended amount of
shop space provided on & military installation for the maintenance and
repalr of exchange equipment and fixtures 1s shown ia table 4-30.
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TABLE 4-~30
SPACE CRITERIA FOR EXCBANGE MAINTENARCE SHOPS
Groes Area !

Military Strength fr2 (2]
Up to 500 Hone Hone

501 te 1,000 380 35
1,001 to 3,000 600 56
3,001 to 5,000 750 70
5,001 to 7,000 1,100 102
7,001 to 10,000 1,500 139
10,001 to 15,000 2,250 209
15,001 to 20,000 3,000 279
20,001 to 30,000 3,700 344
Yor each additional 5,000, add 350 a3

1 Mechanical equipment room space as required should be added to the gross
areas shown vhen determining a single gross area figure for each

facilicy.

o. Service Qutlets.

(1) General. Service outlets facilities may be provided as
shovn in tables 4-31, 4-32, and 4-33 for the basic services indicated,
normally as adjuncts of the main retsil store. When a service cutlet is
being installied in an existing building, the space may be increased by 20
percent or 100 £f¢2 [9.3 p?] gross area, vhichever is greater, if such
incresse is necessary to effect economical and efficient use of the
existing building. Additional service outlets over and above those listed
in tables 4-31, 4-32, and 4-33 may be provided according to subsection F.4.
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TABLE 4-31

SPACE CRITERIA FOR SERVICE OUTLETS ~ GROSS SQUARE FOOT AREA 1

Barber
Shops 3 Coin-operated
Laundry
Shoe and Dry

M{litary Strength 2 | 1st | 2nd | Repair | Tatlor 4| Valet 4| Cleaning

Up to 500 | 300 | Nonq Nome 200 300 None
S50 to 1,000 | 390 | Non 225 200 650 lea 750
1,001 to 3,000 | 580 | Non 350 220 1,100 1l ea’l,150
3,000 to 5,000 |680] 300 soo 400 1,100 | 1 ea 1,150
5,001 to 7,000 | 780] 390 625 650 1,300 1 ea 1,900
7,001 to 10,000 | 840 460 750 700 1,300 1 ea 2,150
10,001 to 15,000 | 900} 580 900 800 1,300 l ea 2,150
15,001 to 20,000 | 960 ] 680 900 900 1,500 2 es 1,190
20,001 to 25,000 | 960 780 900 900 1,500 2 ea 1,900
25,001 to 30,000 | 960 | 840 900 900 1,500 2 ea 2,150
For each additional
5,000, add 60| 60 50 50 100 1l ea 1,150
Radio~TV | Portrait| Watch | Optical | Personal 5
Milicary Strength 2 | Repair Studio Repair | Shop Services
Up to 500 None None None None None
501 to 1,000 460 740 150 460 150
1,001 ¢eo 3,000 600 740 240 460 240
3,001 to 5,000 840 740 310 460 310
5,001 ¢co 7,000 1,060 740 310 460 310
7,001 tro 10,000 1,280 930 . 400 460 400
10,001 eo 15,000 | 1,280 930 400 600 400
15,001 to 20,000 | 1,480 1,010 460 780 460
20,001 to 25,000 1,480 1,010 460 780 460
25,001 to 30,000 | 1,680 1,010 460 910 460
For each additional
5,000, add 120 80 60 130 60
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TABLE 4-32
SPACE CRITERIA POR SERVICE OUTLETS -~ GROSS SQUARE METER AREA 1
Barber
Shops 3
Coin—operated
Shoe Laundry and
Military Strength 2 | 1st | 2nd | Repair | Tailor | Valet Dry Clesning
Up to 500 28 [ Nonq None i9 28 Hone
501 to 1,000 36 Hong 21 19 - 60 lea 70
1,001 to 3,000 54 | Non k] 20 . 102 1l ea 107
3,001 to 5,000 631 28 46 37 102 1l ea 107
5,001 to 7,000 72 | 36 58 60 121 1 aa 177
7,001 to 10,000 78] 43 70 65 121 1l ea 200
10,001 o 15,000 84| 54 1.3 74 121 1l ea 200
15,001 to 20,000 89 ] 63 84 84 139 2 ea 111
Py 20,001 to 25,000 89172 84 84 139 2 ea 177
' 25,001 o 30,000 85|78 84 84 139 2 sa 200
For each additional
5,000, add 6| 6 5 5 9 1 ea 107
Radio-TV | Portrait| Watch | Optical | Personal 4
Military Stremgth 2| Repair Studio Repair | Shop Services
Up to 500 Hone Hone Hone Hone Hone
501 e¢o 1,000 43 69 . 14 43 14
1,001 to 3,000 56 69 22 43 22
3,001 to 5,000 78 69 1 29 43 29
5,001 to 7,000 98 - 69 29 43 29
7,001 to 10,000 | 119 86 37 43 37
10,001 ¢o 15,000 119 86 37 56 37
15,001 co 20,000 137 94 _ 43 72 43
20,001 to 25,000 137 94 43 72 43
25,001 to 30,000 156 94 43 85 43
For each additlomal
5,000, add 11 7 6 12 6

1 Mechanical equipment room space as required should be added to the gross
areas shown when determining a single gross area figure for each
facilicy.
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TABLE 4-32 (comtimued)

2 votal customer strength in overgeas areas.

3 por military installations over 2,500 strength, additional barber shops
may be provided within the criteria for branch exchanges. Barber shops
need not be collocated and may vary in size within the total space
allowances.

4 tncludes gift and package wrapping, flower and fruit ordering, money
orders, nevaspaper and periodical subscriptions, telegraph, theater
tickets, traveler's checks, and services of a similar nature.

(2) Exchange Beauty Shops. Exchange beauty shops should be
sized as shown in table 4-33. .

TABLE 4-33

SPACE CRITERIA FOR EXCHANGE BEAUTY SHOPS

Gross Ares 1

CONUS and Overseas Customers fe2 [me]
Up to 250 400 Y

251 to 500 - 800 74

501 to 1,000 1,200 111

1,001 to 1,500 1,750 163
i,501 to 2,000 2,220 206
2,001 to 2,500 2,480 230
For each additionmal 500, add 250 23

1 Mechanical equipment room space as required should be added to the gross
areas shown vhen determining a single gross area figure for each

(3) Special Sales and Service Qurlets,

{(a) Outlet Activities. Special sales and service
outlets may include exchange or other activities as needed. Typical
examples of these activities include, but are not limited to, automobile
repair garages, baggage checkpoints, bus and taxicab service, flower
shops, garages, toylands; and in the gverseas areas exclusively: book
and furniture stores, new car sales points, steam bath facilities, and
stock investment offices.

4=47




TECHNICAL LIBRARY

MIL-HDBK-1190

(b) Conditional Requirements. Facilities for special
sales and service outlets may be provided when the following conditions
are met:

1 When it has been firmly established that no
appropriated funds will be expended and that no future obligation of
appropriated funds will be involved in the msintenance and operation of
exchange-furoished operating equipment and finishes, except that utility
services should be provided in overseas areas without reimbursesest.

2 When the use of an existing facility is involved,
the space to be occupied should be the ainimua needed for afficlent
operations. This space should be surplus to all requirements other than
exchange, recreational, and welfare facility needs of the same prioricty.

3 When the facility is to be provided through new
construction from nosappropriated funds and vhen the project has been
wr all etha sascndeand

PP T e B om e s memd ol -
authorized under auch provisions as ths Sscretary of the cognizant

Military Departaent may direct.

4 When the facility is to be provided through new
coustruction from private funds and vhen the provisions of subparagraph
F.4.5.(4), above, have been coanplied with. -

{(¢) Deduction Restriction. Space occupied by special
sales and service cutlets should not be deducted from the other space
aes _

5 provided for iz thess critaris,

=Y ae__
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0. Warehouses (Installation and Central). Exchange-operated
warehouses are categorized as installat{ou exchange wsrehouses and
central varehouses. Mezzanines created as part of & self-supported
fixture should not be charged againgr space criteria for the raspective
elenents. The space authorized for these warehouses should be determined

by the following:
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coaputed in CONUS st 33 percent; and in Alaska, Hawaii, and overseas at
S0 percent of the apace authorized for the installation exchange sain
retail store. Whenever practicable, the military installation exchange
warehouse should be located contiguous to the exchange uain retail store
in order to reduce the cost of moving stock from the warshouse to.the
exchange main store sales area. :

- (2) Central Warehouse. Thia type of warehouse may be
provided for bulk backup storage (exchange stock and operating supplies)
to supply exchange activities on several military installatiops vithin a
certain geographical area, or at one activity wvhen the installation 1a
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isolated geographically from other military installatioms within CONUS.
“This central warehouse criteria does not void the need for the military
installation exchange warehouse, preferably located contiguous to the
exchange main retail stors. Space criteria for central warehouses should
be determined by the Services' Exchange Agency.

S. Thrift Shops. Thrift shops may be established according to
the criteria shown in table 4-34 to provide a nonprofit facility for the
purchase and sale by military persounel and their dependents of used
apparel and household furuniture, equipment, furnishings, and other items.

‘I'ABLE 4-34

SPACE CRITERIA POR THRIFT SHOPS

Gross Area 2,3

Military Population 1 fe2 [m2)
Up to 2,000 1,400 130
2,001 to 4,000 2,000 ' 186
4,001 to 6,000 2,700 251
6,001 to 8,000 3,400 316
8,001 to 10,000 4,000 - 372
10,001 to 12,000 4,500 418
12,001 to 14,000 : 4,905 456
14,001 and over 4 5,350 497

1 Milivary population is defined as active duty military personnel, plus
50 perceat of their dependents.

2 Mechanical equipment room space as required should be added to the gross
areas shown when determining a single gross figure for each faeility.

3 The Environmental Adjustment Factors (EAF) for thrift shops shown in
table 4-35 should be applied to space criteria shown in table 4-34 for those

militsry installations having a military strength of over 2,000. These EAF

* are predicated on the availability of military family housing on the
military installation.

4 Only one thrift shop is authorized per military installatioan.
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TABLE 4-35

Percent Living on Installation 1| Environmental Adjustment Yactors

Up to 51 Q.70
52 to 75 0.80
76 to 90 0.95
91 ¢o 100 1.00

-

l The Unmarried and Family Housing Survey should be used to determine
these percentages.

MORALE, WELFARE AND RECREATIORAL - INTERIOR

G. COMMUNITY FACILITIES -
(EXCEPT EXCHANGE AND SIMILAR FICI['.TTIE§S Zu:agory Code 740)

1. Space Criteria. Space criteria for morale, welfare and

recreation facilities are tabulated in this section, except for exchange
and gimilar facilities (See section F.). '

a. Application of Space Criceria.

{1) Environmental 4§ﬂzstnen: Factors. Because of the ever
increasing need for prudent expenditure of appropriated, nonappropriated,
and Operations and Meintenance (0&M) funds, enviroumental adjustsent
factors have been included with the space criteria for selected welfare
and recreation facilities. These factors should be used in sizivg the
subject facilities when the availability of similar existing nilitary aod
civilian community support-type facilities make such an ad justment

possible.

(2) Conversion of Bxia:;gg;?lcilitiea. Maximum practicable
use should be made of existing facilities. A nev facility should be
provided ounly wvhen no existing available facilities will satisfy the
requirement. When an existing facility is coanverted to use sa a welfare
or recreation facility, the space critaria suthorized here may be
increased by not more than 20 percent vhen necessary to effect economical

and efficient use of the existing facility.

(3) Coumputation of Gross Areas. The gross area of °
faclilities should be computed according to the defintition in subsection
A.3., abave. Unless otherwise noted, mechanical equipment rooa space as
required should be added zo the gross areas shown in this section when
determining a single gross area figure for a project DD Form 1391, FY

19 Military Congtruction Prograam.
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b. Approval of Facilities Not Listed. The space criteria shown
‘below are considered ample under normal circumstances to provide the
nunber and types of facilities and space required for adequate welfare
and recreation activities at military installations.

2. Funding Policy. Funding for the eatablishment, construction;
maintenance, anod operation of certain welfare and recreation facilities
shall be according to DoD Directive 1015.6 (reference (Ag)).

3. Aero Club Pacilities. An Armed Forces Aero Club is a
recreational flying activity located on or near military ingtallations,
used by authorized persomnel, and approved by the Military Department
concerned. The Armed Forcee Aero Club space criteria shown in table
4-36 are intanded to provide hangar space to be used to maintain aircraft
and for aircraft storage during inclement weather, and to provide
aultipurpose gpace for administration, classrooms, flight plaaning,
operations, safety meetings, scheduling, and training. Space

requirenents are based on the mumber of aircraft operated by the club.

TABLE 4-36
SPACE CRITERIA FOR AERO CLUB FACILITIES
Cross Area 1
Hangar Space Multipurpose Space
Number of
Aircrafe £e2 [22] fe2 [m?]
1 900 84 500 46
2 to 35 2,300 214 1,000 93
6 to 10 3,800 353 1,200 111
11 to 15 5,300 492 1,500 139
16 to 20 6,800 632 1,700 158
For each additicnal
5 aircraftr, add 1,500 139 375 a5
| |

1 Mechanical equipment room space as required should be added to the gross
areas shown when determining a single gross area figure for each
facllity.

4. Arts and Crafts/Skill Development Centers. The space criteria
shown in table 4~37/ for arts and crafts/skill development centers are ' .
intended to provide facilities for the free time pursuit of ceramic and
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pottery work, drawing and painting, electronicas, jewelry and metal work,
leather work, model design and construction, photography, and
voodworking. :

TABLE 4-37

SPACE CRITERIA FOR ARTS AND CRAFTS/SKILL DEVELOPMENT CENTERS

Gross Area 2
Mil{tery Population 1 frl [a?]
Up to 100 Note 3 Hote 3
101 o 250 2,000 186
251 eo 500 3,000 279
501 to 1,000 4,000 372
1,001 to 3,000 6,000 557
3,001 ¢co 5,000 ~7,300 697
5,001 to 7,000 10,([00 929
7,001 to 10,000 14,000 1,301
10,001 to 15,000 20,000 1,858
15,001 to 20,000 25,000 2,323
20,001 o 25,000 30,000 2,787
25,001 to 30,000 35,000 3,252
30,001 to 40,000 40,000 3,716
40,001 to 50,000 45,000 4,181
50,001 co 60,000 50,000 4,645
60,001 to 70,000 55,000 5,110
70,001 to 80,000 60,000 5,574
80,001 to 90,000 65,000 6,039
90,001 to 100,000 70,000 6,503

1 Military population is defined as active duty military atréu,gth
assigned to the military installation, plus 70 percent of their
dependents.

2 Mechanical equipzent room space a8 required should be added ro the grose
areas shown when determining a single gross arsa for each facility.
‘ 14 be accommodated {n other facilities.

5. Automotive/Skill Developaant Centers. Automotive/skill

development centers are intended to provide facilities for the gself-help
improvement, maintenance, modification, and repair of automoblles
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belonging to the ailitary population. A small classroom may be added
vhen desired. Space criteria are gshown in table 4-38. 1In overseas
locations more space may be appropriate.

TABLE 4-38

SPACE CRITERIA FOR AUTOMOTIVE/SKILL DEVELOPMENT CENTERS
Cross Area 2,3,%
Military Population 1 fe2 [2)
Up to 25 None None
26 to 50 1,000 93
51 to 100 1,500 139
101 to 250 2,250 209
251 to 500 3,000 279
s01 to 1,000 4,200 390
1,001 to 3,000 6,000 557
3,001 to 5,000 9,000 836
5,001 to 7,000 12,000 1,115
7,001 c¢o 10,000 15,000 1,394
10,001 to 15,000 18,000 1,672
15,001 to 20,000 21,000 1,951
20,001 to 30,000 24,000 2,230
30,001 to 40,000 30,000 2,787
40,001 to 50,000 36,000 3,344
50,001 to 60,000 42,000 3,902

1 Military population is defined as active duty military strength
assigned to the military installatiomn, plus 10 percent of their
dependents. )

2 Mechanical equipment room space as required should be added to the gross
areas shovn vhen determining a single gross area figure for each
facility.

3 Gross areas are based on 500 ft2 {46.5 m2] per automobile for fully
enclosed automotive/skill development centers.

4 gutside sutomotive work stalls either covered, open, or shielded are
not chargeable to the authorized space.

6. Bowling Centers. The groses area and number of lanes that may
be provided for bowling centers may be estimated from table 4-19.
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However, local demand for bowling varies greatly. check the market before
building a bowling center.

TABLE 4-39
SPACE CRITERIA FOR BOWLING CENTERS
Gross Area 3,4,5
Hunaber
of
Military Population 1,2 Lanes fr2 [a2)
All Locations
Up to 250 2 2,700 251
251 ro 1,000 4 §,500 418
1,001 to 1,800 6 6,600 613
1,801 to 2,500 B 8,500 790
2.501 to 3,200 . . 10 10,750 999
3,201 to 3,800 - 12 12,800 : 1,189
CONUS
3,801 o 4,900 14 14,600 1,356
4,901 to 6,300 16 16,500 1,533
6,301 tro 7,700 18 18,400 . 1,709
,15701 to 9.800 24 24,700 2,295
9,801 to 12,600 30 31,000 2,880
Overseas
3,801 o 4,900 16 : 16,500 1,533
4,901 to 6,300 20 20, 500 1,904
6,301 to 7,700 24 24,700 2,295
7,701 to 9,800 32 32,800 3,067
9,801 to 12,600 40 40,700 3,781

1 Military population is defined as active duty military personnel
asaigned to the military installation, plus 40 percent of their

dependents.

2 Por each increment increase of 700 military population above 12,600,
two additioval lanes totaling 1,900 ft2 (177 m2] gross area may be
provided. Additional lanes should not be provided for any increase below
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TABLE 4-39 (coatinued)

a full increment and no additional lanes should be provided at military
installations in the 48 contiguous states without a complete and full

study of the needs and the economic factors involved.

3 Mechanical equipoent room space as required should be added to the gross
areas shown wvhen determining a single gross area figure for each

facilicy.

4 CONUS includes space for equipment and storage. For each increment of
four lanes, an additional 300 f£t2 [27.9 nl] gross ares may be added for a
game room for amusement ganes, billiards, and pool.

5 Ovargeas includes sgace for equipment and storage. For each increment
of four lanes, 500 ft2 [46.5 m2] gross area may be added for a game room
for amusement games, billiards, and pool.

7. Child Development Centers. Child development centers may be
established as required to provide child care for children ages four
weeks to 12 years of age for full-day, part-day, and hourly care.

a. Minimum and Maximum Sizes. The minimum size of facility
should accommodate no less than 25 children. The maximum size of facility
should not exceed a capacity of 305 children. If the projected military
installation requirement exceeds 305 children, then a sufficient number
of sites should be selected so that no site supports more than 305
children.

b. Functional Areas. Space criteria should be provided for
food service; infant, toddler, preschool age, school age activity rooms
and spaces; {solation ares; laundry; lobby and reception; offices; staff
vorkroom; storage; and toilet facilities.

¢+ Experience Data. The capacity of the facility ghould be based
on higtorical experience when applicable. When oo previous experience
data are available, the mumber of anticipated children should be
determined by one of the following methods:

{1) The number of married military families receiving direct
installation support, multiplied by 20 perceant, plus the mumber of

children of single parent military families receiving direct installation

SuUpport; or

(2) A needs assessment that includes a survey of the
military iostallation population and an examination of the installation
demographics, to include historical data as well as waiting lists and the
unnpet demand; projected military installation population; changes in
mission; and an extrapolation of eligible target users. .
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d. Space Criteria. Space criteria for child development centers
are shown in table 4-40. .

TABLE 4-40

SPACE CRITERIA FOR CHILD DEVELOPMENT CENTERS

Groes Area Per Child 1

Number of Children £e2 (a2}
25 to 60 90 8
61 to 100 80 7

101 to 305 75 7

1 Mechanical equipzent room space as required should be added o the gross

areas shown vhen determining a.single gross area figure for each
facility. .

e. Playgrounds. A minimum of 100 ft2 [9.3 u?] of cutdoor play

9.
ares should be provided per child using ths playground during sny peried.

This area should be capable of supporting a minimum of 50 percent of the
children in s center with a capacity of 100 or more children, and all of -

the children in smaller centers.

8. Combined Facilities. 1In general, construction and maintenance
costs should be lowered and convenience to the users enhanced in
recreation facilities if the use of multipurpose recreation and fitness
and athletic centers is encouraged. The following general guidamce on

types of combined facilities {s furnished:

_8.. Multipurpose Recreation Building. A sultipurpose recreation
building provides space for recreational activities that are not
authorized any space criteria at milicary installations with a ailitary
strepgth of 500 or less and when separate buildings are not suthoriged or
sconomically sdvantageous to the goverument for construction, energy
savings, operation, and user coovenience. )

(1) Morale, Welfare and Recreation (MWR) Activities. The
building may include space for MWR activities such as clubs, drsas and
music center, library, physical fitmess, recreation center, theater,

youth center, and other activities depending on the military strength to
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be gserved. The facility should serve as a ceanter for physical fitmess,
recreation, aod social activities to enhance the 1life of the military
instsllation.

(2) Space Criteria. The gize of the building should be
determined from a study of the actual needs of the military installation.
In the absence of other data, table 4-41 should be used as a guide for
ssall xilitary installstions.

TABLE 4-41

SPACE CRITERIA POR MULTIPURPOSE
RECREATION BUILDINGS

Cross Area 2
Military Stremgth 1 £22 [22)
Up to 49 Note 3 Note 3
| 50 ro 100 7,000 650
" 101 to 200 8,000 743
201 to 300 9,000 836
01 to 400 10,500 975
401 to 500 12,500 1,161

1 Military strength is defined as active duty military personnel assigned
to the military installation.

2 Mechanical equipment room space a8 required should be added to the gross
areass showvn vhen determining a single gross area figure for each
facilicy.

3 provide in orher facilities. 1f new conatructicn is required, the
gross area should not exceed 100 ft2 [9.3 @2] per the military strength.

b. Community Activity Centera. Community Activiry Centers (CAC)
are multipurpose recreation facilities for military installations with
a nilitary strength of 501 or more. The concept of a CAC 13 the same as
a multipurpose recreation building in that there are economic savings in
construction, energy, and operating costs through the joint use of
Spaceé vheno several MWR activities are collocated {n the same facility.
Another benefit is user convenience and the synergistic effect of many
varied activities being conducted in the same place. There is no
epecific combination of MWR activities prescribed for a CAC. The types
of activities should be based on the needs of the military installationm,
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condition of existing facilities, and the master plan. There are uo
specific space criteria for CAC facilities. Space criteria shoyld conform
to the aythorizations for each MWR facility type and category code at a
military installation to be included in a CAC.

c. Pﬁ sical Fitness and Athletic Complex. These complexes are a
coabination of phyeical Fitness and athletic Eacilitica at large military
installations.

(1) Types of Activities. These types of facilities combine
together such activities as administrative support areas, exercise and

weight conditioning rooms, gymnasium, indoor sports courts, locker a&nd
toilet facilities, storage spsce, and svinning pool. Bowlins, jossins

tracks, and skating rinke (ice and roller) may be added to the complexes
at large military installations. These types of activities combined with
outdoor courts and fields, stadium, or swimming pool should create an
athletic complex. These types of facilities should be the location for
intra and inter mural compatitions, tournaments, and other spectator
events. Therefore, appropriate seating and support functions should be

provided.
(2) Space Criteria. Space criteria shall couform to the

—b el e el e Lo - e mmene meamda & -
aucthorizations for easch MWR facility type snd catsgory code at & silitary

installation to be included in & physical fitness and athletic complex.

9. Drama Centers and Music Centers. The space criteria shown in
table 4-42 for drama centers and music centers are intended to provide
facilities for the preparation and performance of theatrical and musical
programs, shows, and activitjies that are produced and performed as part
of the military instsllation drama and music programs. Ouly one drama
center and one music center should be constructed at a military

iostallation, and only -‘ﬁeﬁ there s oo axisting facility that cano be

used for these purposes on a joint use basis. When both are built, they
shall be combined into a single performing arts canter. Programing of
these facilities should be sccoampanied by & complete justification that
stipulates vhy existing facilities cannot be used on a joint use basis.

a. Drama Centers. Iheae-faciliiica should 1nc1ude'and1tor1uns

vith seating, director's office, equipaent checkout, practice and
rehearsal roows, projection booths for miltimedis use, property storage,

recording rooms, sound and lighting booths, stages, and rechnical acena

WS Ay &

and costume shops.

b.. Music Centers. These facilities should include cndxioriuus

with seating and stage, costume etorage, director's office, group and
individual practice rooms, instrument repair shop, listening areas, music
education room, musical instrument and equipment checkout rooas,
recording area, and audiovisual rooms.
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TABLE 4-42

SPACE CRITERIA FOR DRAMA CENTERS AND MUSIC CENTERS

Gross Area 2
Drama Center Mugic Center
Military Population 1
£e2 [m2] fe2 {n2)
Up to 500 Combine With Recreational Center
501 to 5,000 Provided By Unit Batertaimment Centers
5,001 to 15,000 14,000 1,301 14,000 1,301
15,001 and over 20,000 1,858 20,000 1,858

) Military population is defined as active duty military personnel
assigued to the military installation, plus 25 percent of their
dependents.

Z Mechanical equipment room space as required should be added to the gross
areas shown when determining a single gross area figure for each
facilicy.

10. Golf Facilities. At military installations where the

necessary land is available for the purpose and when there are uo
foreseeable operational requirements for the land, golf facilities
uay be provided as shown in table 4-43. Each military installation
is authorized a driving range in addition to the golf facilities

P T a1 .. L 4149
SNOWG L0 CTA0AE “—43.
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TABLE 4-43
SPACE CRITERIA FOR GOLF FACILITIES
Golf Club Equipment
House 3:4,3 Building 3,4
Military Golf Course 2

Population 1 | Ho. of Holes fe2 [=2) fe2 [a2)
Up to 2,000 None Hone None None None
2,001 to 4,000 9 6,500 604 1,500 139
4,001 to 8,000 18 - 8,000 743 2,000 186
8,001 to 12,000 27 9,000 836 2,500 232
12,001 and over 36 10,000 929 3,000 279

1 Military population is defined as active duty military personnel
assigned to the military installation, plus 35 percent of their
dependents, plus 25 percent of retired personnel served by the milicary

installation.

2 pitch-and-putt course should be congidered as the equivalent of a golf
course of the same mumber of holes.

3 Mechanical equipment room space as required should be added to the gross
areas shown vhen determining a seingle gross area figure for each
faciliry. :

4 Separate facilities may be provided for each separate golf course.
However, the total combined space shall not exceed these allovances.

5 Additional area ss required may be provided in golf club houses for
the storage of carts.

11. Gun, Skeet, and Trap Facilities. Space may be provided in
one facility or divided between facilities. This facility includes gun
and samunition maintenance, lounge, operator's office, projsctor ares,
sales and storage areas, and toilet facilities. Space criterias are
shown in table 4-44.
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TABLE 4-44

SPACE CRITERIA FPOR GUN, SKEET, AND TRAP FACILITIES

Land Area 2
Military Gross Area
Population 1 Skeet Range Trap Range of Facility 3

Up to 100 None Hone Hone
101 to 10,000 | 1,100 fr x 2,400 £t | 1,100 ft x 1,800 £ | 3,950 fel
[335 b x 732 u] [335 m x 548 m] [367 m2)]
10,001 to 15,000 | 1,100 ft x 2,400 ft| 1,100 fr x 1,890 fr| 4,300 ft2
[335 m x 732 u) [335 m x 576 n] (399 a2}
15,001 to 20,000 | 1,100 fr x 2,400 £t | 1,100 fr x 1,980 £ | 4,550 fel
[335 @ x 732 u] [335 & x 604 m] [423 n2]
20,001 to 25,000 | 1,100 ft x 2,400 ft| 1,100 ft x 2,070 fc| 4,800 fel
[335 @ x 732 m] [335 @ x 631 m] [446 a2]
25,001 to 30,000 | 1,100 ftr x 2,400 ft| 1,100 ft x 2,160 ft| 5,100 fe2
[335 @ x 732 m] (335 m x 658 m] (474 m2]
30,001 to 40,000 | 1,100 £t x 2,550 £t | 1,100 ft x 2,250 fr| 5,300 fr2
[335 2 x 777 m]) [335 m x 686 m) [492 m2]
40,001 and over 1,100 ft x 2,700 fc| 1,100 fe x 2,340 £t | 5,500 fel
(335 m x 823 m] {335 @ x 713 m]) {511 md]

1 Military population is defined

as active duty military strength assigned
to the military installation, plus 10 percent of their dependents, plus 15

percent of retired military supported by the installation.

2 Land area recoumendations were made by the National Shooting Sports

Foundation and National Rifle Association.

3 Mechanical equipment room space as required ahould be added to the gross
areas shown when determining a single gross area figure for each

facility.

12.

Physical Fitness Centers (Gymnasiums).

physical fitness centers may be estimated from table 4-45.

Space criteria for
However,

demand for use of gymnasiums may vary greatly according to climate and to
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the availability of other places to exercise nearby. Such facilities
generally include gear issue control, gyunasium, lockar roocas, office,
exercise room(s), spectator area, storage, and toilet facilities. This
type of facility is intended to be capable of supporting basic physical
fitness skill training requirements.

TABLE 4-45

SPACE CRITERIA FOR PHYSICAL FITNESS CENTERS (GYMNASIUMS)

Gross Area for Each 2

Military Population 1 No. of Gyums £e2 (a2}

Up to 250 Hote 3 Nooe None

251 to 1,000 1 15,000 1,394

1,001 to 3,000 1 21,000 1,951
3,001 to 6,000 2 21,000 1,951 -

6,001 to 10,000 3 21,000 1,951

10,001 to 15,000 & 4 21,000 1,951

1 Military population is defined as active duty military personnel
assigned to the military installation, plus 25 percent of their
dependents.

2 Mechanical equipment room space as required should be added to the gross
areas ahovn when determining a single gross area figure for each facility.

3 None authorized, physical activities should be combined with a
multipurpose recreation building.

4 Por each sctive duty military streagth 1ncrmnr. of 3,300 :ruomi
above 15,000, an ndd.tl:iona.l gyunasiun of 21,000 fee (i, 951 ] gross area
nay be provided.

13. 1Indoor Courts. Combined criteria for indoor handball,
racquetball, and squash courts are showan in table 4-46.
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TABLE 4~46

CRITERIA FOR INDOOR COURTS

Active Duty
Milicary Strength 1 Total Number of Courts 2,3
Up to 100 1
101 ro 250 2
251 to 1,000 4
1,001 to 2,000 -]
2,001 to. 3,500 8
3,501 =o 5,500 10
5,501 ¢co 7,500 - 12
7,501 to 10,000 14
For each additional
"3,000, add - 2
1 WMAT1E > mwr rrancth Am ad sdean dintwr midldrary Aavannnal asadonad
Thib dode e G b LT 'R -2 ik A VY WALy MiLhkA 3Ly P ADVHLGE OB L

2 Rach court facility ghould not exceed 1,200 ftZ [111.5 w?] gross ares,
and, vhen poasible, have coomon walla. Thegse courts are in addition to
the space authorized vhen combined with a gymmasium and physical fitness
center. Any combination of indoor courts is allowed. However, the
combined total for the military installation should not exceed the number
of courts authorized in table 4-46.

3 When there are separate indoor court buildings of four or more courts,
an addicional 1,500 £t2 [139.4 m2] gross area is authorized for
administrative, exercise space, lockers, storage, toilet facilities, and
viewing area functions. For each additional increment of two courts, an
additional 250 ft2 [23.2 m2] gross area is authorized.

14. Libraries.

a. Main Libraries. Space criteria for main libraries are showm
in table 4-47. Space criteria may be increased by 10 percent when the
facility is designated as a command reference center. Space criteria
include provisions for a military installatiom library service center for
centralized processing of library materials. 1f one or more bookmobiles
are operated from the main library, a minimum of 300 £t2 [27.9 mw2] gross
area per bookmobile should be required in addition for sorting the .
bookmobile collections, book trucks, and work space for the bookmobile
scaff.
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TABLE 4-47
SPACE CRITERIA FOR MAIN LIBRARIES
Gross Area 2

Military Population 1l te [m2)
Up to 500 3 2,500 232

S01L to 1,500 4,500 418
1,501 to 2,500 6,250 581
2,501 to 4,000 8,000 743
4,001 to 6,000 10,500 975
6,001 to 8,000 12,000 1,115
8,001 to 12,000 18,000 1,672
12,001 to 16,000 20,000 1,858
16,001 co 20,000 24,000 2,230
20,001 o 26,000 30,000 . 2,787
26,001 ro 32,000 36,000 3,344
32,001 to 40,000 44,000 4,088
40,001 to $0,000 54,000 s.017
50,001 to 60,000 64,000 5,946
60,001 .eo0 70,000 72,800 6,763
70,001 to 80,000 81,000 7,525
80,001 to 90,000 80,000 8,361
90,001 to 100,000 98,000 9,104

1 Milicary population is defined as active duty military persoanel
assigned to the military installation, plus 40 percent of their
dependents.

2 Mechanical equipment room space as required should be added to the grosa
areag shown vhen determining a single gross ares figure for each faciliry.

3 Accommodate in othef facilities.

b. Branch Libraries. When fustified by the requirements of a
particular military installation, branch libraries, not exceeding 4,000
fr2 [371.6 2] 1n gross sres, may be provided in support of an aducation
center or for each increment of 3,000 military strength over 10,000.
When military concentrations permit consolidation, the gross ares
authorized for each increment of 3,000 military strength over 10,000 may
be coembined into ome branch library. The space allocation for branch
libraries are in addition to the space criteria for main libraries.
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¢. Library Service Centers. When justified by the requirements
of a particular area or coamand, & library service ceanter may be
authorized. This is a specialized activity and the functions vary from
one center to another. Basically, a library service ceater is a place
vhere library materials are received, cataloged, processed, recorded,
distributed, and redistributed to library outlets and also held in
reaserve for use as needed. The building size should be determined by
the maximum quantity of library materials to be on hand at any one time
(that s, tha total number of books or other items held in reserva, plus
the mumber of items on hand to be processed for distribution). Space
criteria for library service centers are ghown in table 4-48.

TABLE 4-48
SPACE CRITERIA FOR LIBRARY SERVICE CENTERS
Gross Area 1
Library Materials to be
Boused by Volumes
fr2 (me)
' Up to 40,000 6,000 557
40,001 to 60,000 10,000 929
60,001 to 80,000 13,000 1,208
80,001 to 100,000 16,000 1,486
100,001 to 120,000 19,000 1,765
120,001 to 140,000 22,000 2,044
140,001 to 160,000 24,000 2,230
160,001 to 180,000 26,000 2,415
180,001 to 200,000 28,000 2,601
1 echanical equipment ro space as required should be added to the gross
arsas shown when determining a single gross ares figure for each
facilicy.

15. Marina Support Centers. This facility provides space for an
office, and equipment checkout, repair and storage. It does not include
docks, marina glips, and walkways that are subject to a special
requireaents study. This 18 a special facility, required only at outdoor
recreational areas, that have waterfroot facilities available for boating
activities. Space criteria are ghown in table 4-49,
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TABLE 4-49
SPACE CRITERIA FOR MARINA SUPPORT CENTERS
Cross Area 2
Military Population 1 fr2 [22]
Op to 100 Hone None
i01 to 1,000 3,500 325
1,001 co 3,000 5,800 539
3,001 ¢to 5,000 8,450 785
5,001 to 7,000 10,500 975
7,001 to 10,000 12,650 1,175
10,001 o 15,000 15,600 1,449
15,001 to 20,000 18,700 1,737
20,001 to 25,000 20,800 : 1,932
25,001 to 30,000 22,000 2,044
30,001 = 40,000 23,600 2,192
40,001 to 50,000 25,400 2,360
50,001 to 60,000 27,000 2,508
60,001 to 70,000 28,300 2,629
70,001 to 80,000 29,500 2,741
80,001 to 90,000 30,600 2,843
90,001 to 100,000 31,600 2,936
1l Milieary population is dafined as active duty military personnal
assigned to the military installation, plus 15 percent of their

depgndenca.

2 Mechanical equipment room space as required should be added to the gross
areas shown vhen determining a single gross area figure for each facility.

16. Mesa/Club for Enlisted Personael. Space criteria for lower
grade enlisted personnel messes/clubs are shown in table 4-30, but local
demand may vary. :
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TABLE 4-50

SPACE CRITERIA FOR MESS/CLUB FOR
LOWER GRADE ENLISTED PERSONNEL

Gross Area 2

Military Population 1
El through E3 fe2 (2]
Up to 300 ~ Note 3 Note 3
501 co 1,000 10,000 929
1,001 to 3,000 19,000 1,765
3,001 to 5,000 30,000 2,787
5,001 to 7,000 40,000 3,716
7,001 to 10,000 50,000 4,545
10,001 to 15,000 60,000 5,574
15,001 to 20,000 70,000 6,503
20,001 to 25,000 80,000 7,432
25,001 to 30,000 90,000 8,361
30,001 to 40,000 110,000 10,219
40,001 to 50,000 130,000 12,077
50,001 to 60,000 150,000 13,935

1 Military population is defined as active duty enlisted personnel
assigned to the military installation, grades El through E3, plus 30

An enlisted personnel mess/club operating an
annex or branch to accoumodate noncommissioned officers (grades above E3
or E4) may use the combined space allowances for the noncommiseioned
officers' mess/club and enlisted persoonel mess/club to determine the

percent of thelir espouses.

total allowance.

2 | ¥ P Ty e | ol —— -

< Hecnamical &juipasnt TOOGE 5pa
a

areas shown vhen determining

¢s as reqgud
single gros

th o=
“u& gross

P | -~
each facility.

3 Space requirements will be accommodated in other facilities at 30 fr2
{2.8 v?] gross ares per member.

17. Mess/Club For Noncommissioned Officers.

noncomnmissioned officers’
demand may vary.
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TABLE 4-51
SPACE CRITERIA FOBR NONCOMMISSIONED OFFICERS' MESS/CLUB
Croas Ares 2,3
Military Population 1 fe2 [m2}
Up to 50 Note & Note &
51 to 150 4,400 409
151 ¢to 250 6,500 604
251 to 400 8,000 743
401 to 750 14,000 1,301
751 to 1,250 16,800 1,561
1,251 to 2,000 22,000 2,044
2,001 to 3,000 27,800 2,583
3,001 to 4,000 36,000 3,344
4,001 to 5,000 42,000 3,902
5,001 to 6,000 49,000 . 4,552
6,001 to 8,000 59,200 | 5,500
8,001 to 10,000 | . 68,000 6,317
10,001 to 12,000 78,100 71,255
12,001 to 14,000 87,800 8,157
14,001 to 16,000 98,800 9,179
16,001 to 18,000 105,400 9,792
18,001 tro 20,000 113,100 10,507
20,001 to 22,000 120,800 11,222
22,001 zo 26,000 128, 800 11,966
24,001 to 26,000 136,300 12,662
26,001 to 28,000 141,800 13,173
28,001 to 30,000 149,000 13,842

1 Military. population is defined as active duty noncommissioned officers
in the top six grades assigned to the military installation, plus 50
percent of thelr spouses, plus 50 percent of the retirees supported by
the milicary installation. A noncommissioned officers' mess/club
operating an annex or branch to accommodate lower grade enlisted
personnel (grades El to E3) or as a combined mess/clud for all enlisted
grades (vhich is recommended) may use the combined space allowances for
the nonconmissioned officers’' mess/club and the enlisted personnel
mess/club to determine space allowances. Space criteria may be divided
to provide separate facilities for grades E7 through B9, if required.

2 Mechanical equipment room space as required should be added to the gross
aress shown vhen determining a single gross area figure for each
facility. .
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TABLE 4-51 (countinued)

3 The space criteria should be reduced by the following factors depeuding

on the distances to major metropolitan areas:

Distance to a metropolitan center
wvith a population of 100,000 or more

More than 30 miles [48 km]

Less than 30 miles [48 ka], but more

than 15 ailes [24 ka]
Less than 15 miles [24 knm]

4 provide in other facilities at 44 ft2 [4.1 m2] gross area per member.

18. Meas/Club for Qfficers.

Space criteria for officers' messes/

Percent Reduction

0
5

10

clubs are shown in table 4-3¢, but local demand may vary.

TABLE 4-52

SPACE CRITERIA FOR OFFICERS' MESS/CLUB

Gross Area 2.3

Military Population 1 fel [m2)
Up to 50 Note 4 Note &

51 to 150 4,400 409
151 to 250 8,000 743
251 to 400 12,000 1,115
401 ¢to 750 16,000 1,486
751 to 1,000 22,000 2,044
1,001 to 2,000 27,800 2,583
2,001 to 3,000 36,000 3,344
3,001 to 4,000 42,500 3,948
4,001 to 5,000 48,500 4,506
5,001 o 6,000 53,900 5,007
6,001 to 7,000 59,500 5,528
7,001 to 8,000 64,000 5,946
8,001 to 9,000 68,000 6,317
9,001 to 10,000 72,700 6,754
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TABLE 4-52 (continued)

1 Military population is defined as active duty officers assigned to the
ailitary installation, plus 50 percent of their spouses, plus 50 percent
of the retired officers supported by the military installation.

2 Mechanical equipment room space as required ahould be added to the gross
aress shown vhen determining a single groes araa figure for each

facility.

3 The space criteria shall be reduced by the following factors depeanding
on the distances to major metropolitan areas:

Distance to s metropolitar center

with a population of 100,000 or more Percent Reduction
More than 30 miles [48 km) ' 0

Less than 30 miles [4B km], but not more

than 15 miles [26 km) 5

Less than 15 miles [24 km] . 10

4 provide in other facilities at 44 fr2 [6.1 m2) groés area per meamber.

19. MWR/Recreation Supply/Support Facilities. Space criteria for
MWR, recreation supply and support facilities include sdministrative,
check-out equipment storage, and recreational support facilities are

shown in table 4=53.

TABLE 4-53

SPACE CRITERIA POR MWR/RECREATION SUPPLY/SUPPORT FACILITIES

Gross Area 2

Military Population 1 Supply Facilities Adninistrative
£t {m] £t [u2]
Up to 1,000 3,500 325 o
1,001 to 2,000 5,000 465 Not less than
2,001 to 4,000 7,500 [ - 697 80 ft2 [7.4 m?)
4,001 tro 8,000 10,000 929 and not more than
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TABLE 4-533.(continued)

SPACE CRITERIA FOR MWR/RECREATION SUPPLY/SUPPORT FACILITIES
Gross Area ¢
Military Population ! |  Supply Pacilitiea Adainistrative
4. (a2) fr2 (a2)
8,001 to 12,000 12,500 1,161 90 ft2 {8.4 o)
- 12,001 to 20,000 16,000 1,486 of net space per
20,001 to 50,000 20,500 1,904 office employee.
50,001 to 100,000 30,000 2,787 )
|

1 Military population is defined as active duty military personnel
assigned to the military installation, plus 25 percent of thelr

dependents. ‘

2 Mechanical equipment room space as required should be added to the
gross areas shown when determining a single gross area figure for each
facility.

20. Outdoor Recreation Qperations Activity Center. This type of
facility includes administrative space, display area, storage,.classrooms,
demonstration areas, and meeting rooms for use in conducting instructiouns
for beginners and more advanced participants in outdoor recreatiom
activities such as archery, camping, kayaking, nature interpretation, and
rapelling; and subject areas such as firearms safety, lifesaving, and
wilderness survival. Space criteria for outdoor recreatioa operations
activity centers are shown in table 4-54.
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TABLE 4-54
SPACE CRITBRI.A FOR QUTDOOR RECREATION OPERATIONS ACTIVITY CENTERS
GCross Area 2

Military Population 1 frl [m2}
Up to 100 300 28

101 to 500 600 56
501 rco 1,000 1,250 116
1,000 to 5,000 2,500 232
5,001 ¢to 10,000 5,000 465
10,001 to 30,000 10,000 929
30,001 o 60,000 15,000 1,394
60,001 to 100,000 20,000 1,858

1 Military population is defined as active duty military persounel
assigned to the military installation, plus 25 perceat of their
dependeants.

2 Mechsnical equipaent room space as required should be added to the gross
areas shovn vhen deternining a single gross area figure for esach facility.

21. Outdoor Becrestion Pavilions. The purpose of this facility is
to support recreational areas such as beaches, parks, picanic areas, and
playgrounds. This facility way include a concession stand, lounge, snack
bars, storage areass, and toilet facilities, or all of those facilities
for limited and related items as required. Space criteris may be used
in varying nunbers and sizes of pavilions. Space criteria are shown in

table &-55.

TABLE 4-55°

SPACE CRITERIA FOR OUTDOOR RECREATIOR PAVILIONS

Grogs Area 2

Military Population 1 el m2)
Up to 1,000 800 74
1,001 ¢o 3,000 1,350 . 125
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TABLE 4=55 (continued)

SPACE CRITERIA FOR OUTDOOR RECREATION PAVILIONS

Gross Area 2
Military Population 1 £e2 (2]
3,000 to 7,000 2,600 262
7,001 to 10,000 3,200 297
10,001 to 15,000 4,000 372
15,001 to 20,000 4,900 455
20,001 to 25,000 5,600 ° 520
25,001 to 30,000 6,300 585
30,001 zo 40,000 7,300 678
40,001 to 50,000 8,500 790
50,001 to 60,000 9, 600 892
60,001 to 70,000 10,600 985
70,001 te 80,000 11,500 1,068
80,001 to 90,000 12,400 1,152
90,001 to 100,000 13,300 1,236

1 Milicary population is defined as active duty wilitary personnel
assigned to the military installation, plus 30 percent of their
dependents.

2 Machanical eauinm

Machanical equipmen
a

areas shown when deatarmining
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22. Package Beverage Stores/Class VI. This type of facility provides
for retail sales to authorized customers and the transfer (wholesale) of
alcoholic beverages to clubs and open mesues. Space criteria for these
facilities are shown in table 4-56.
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TABLE 4-56

SPACE CRITERIA FOR PACKAGE BEVERAGE STORES/CLASS VI

Gross Area 3
CONUS /Anmual Overseag/Authorized

Cases Sales 1 Customers 2 fr [w2]
2,000 500 900 84
5,000 1,000 1,950 181
10,000 1,500 2,950 | 278
15,000 2,000 3,900 362
20,000 3,000 5,900 548
38,000 4,000 7,800 725
50.000. 6,000 10,000 929

1l Includes Alaska and Hawaii. Anoual total case sales both retail aud
transferred to clubs and open messes.

2 suthorized customers should be as defined by Military Department
regulations.

3 Mechanical equipment room space as required should be added to the gross
areas shown vhen determining a siogle gross ares figure for each facility.

23. Recreation Centers. This type of facility serves as a ceanter
for recreatiou to enhance the life of the military community through
leisure time activitiea: competitive, cultural, educational, and social.
Prograns will be provided to serve individuals, families, groups, units,
and community-wide interests. At some military installatious, other
recrastion programe such ss arts and crafrs, libraries, or music and
theater, may be collocated because of econonies of construction and
convenience of the users. In such cases, space allocated to these other
prograns must coaform to the total military installation suthorization
for each type of facility included. Space criteria for recrsation centers
are shown in table 4-57.
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TABLE 4-57

SPACE CRITERIA FOR RECREATION CENTERS

Gross Area 2,3
Militsry Population 1
fr2 (m2]
Up to 250 Note & Note &
- 251 to 500 3 4,000 an
501 to 2,000 12,700 1,180
2,001 to 4,000 19,800 1,839
4,001 to 5,000 27,800 2,583
$,001 co 10,000 55,600 5,165
10,001 to 15,000 83,400 7,748
" For each additional 5,000 27,800 2,583

! Milttar populatien is defined active duty personnel assigned to the

1 b, 1 d
ailitary installation, plus 10 percent of their dependents.

2 Mechanical equipment room space as required should be added to the gross
areas shown vhen determining a single gross area figure for each facility.

3 Gross areas may be provided in more than one facilicy provided the
total maximum authorized ares is not exceeded.

4 Accoumodate in othar facilities.

5 GCross area should be combined with other recreation facilities when
possible.

24. Recreation Lodging. This type of facility provides space for
private, semiprivate, or dormitory~type, or all three types of sleeping
quarters plus bathrooms, dining and kitchen facilities, lounge, and
storage areas. Space allowances may be used in varying numbers and sizes
of buildings such as cabins, cottages, and dormitories to support outdoor

activicties and recreation areas. The mumber of authorized usera should be.

detarmined for individual military installations based on a survey and
analysis that will establish the average number of users requiring lodging
‘in the recreation area during an average week of the season. The
determination of the nmumber of users should take into account the
limirations oo the occupancy of the recreation area resulting from its
physical and recreation characteristics. The total groass area of lodging
facilities for each military installation recreation area should not
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exceed that derived by nuil::lplying the projected user requirement by the
ares criteria for each person corresponding to that provided in UEPH for

enlisted personnel in the grades E2 through E4.

25. Reataurants, Installation (Post). When a subatantial mumber of
civiliana are regularly employed at s military installation and it has
been determined that adequate food service facilities are not available
for thex, & military installation restaurant may be established.
Normally, installation restaurantes should not be established when the
pumber of civiliang to be served is less than 500. However, consideration
should be given to providing snack bar or vending oachine service, or
both. When it becomes necessary to provide food service for more than
5,000 civilian employees, two of more restayrants may be provided as
deternined by an economic study to ensure financial stability. Space
criteria for installation restaurants are shown in table 4-38.

TABLE 4-538
SPACE CRITERIA FOR INSTALLATION
BESTAURANTS

Gross Area 1

Rumber of Civilian

Employees

. £e2 {=2)
Up to 500 Hone Hone
501 to 700 4,900 455
701 to 1,000 8,700 808
1,001 to 1,500 12,500 1,161
1,501 to 2,000 15,700 1,459
2,001 to 2,500 19,200 1,784
2,501 zo 3,000 22,800 2,118
3,001 to 3,500 27,000 2,508
3,501 to 4,000 30,500 2,833
4,00 to 4,500 33,900 3,149
§,501 and over 37,000 3,437

1 Mechanical equiptent room space as required should be added to the gross
aress shown vhen determining a single gross area figure for each faciliry.

26. Riding Stables. These types of facilities provide space for
sdministration offices, box or double stalls, grain room, hay storage
area, quarantine areas, quarters for one operator, single stalls, sveat
pad and blanket drying area, tack lockers, tack room, toilet facilities,
and treatment stails. Local demand varies; estimates may be sade from
table 4-59.
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TABLE 4-59
SPACE CRITERIA FOR RIDING STABLES
Gross Ares 2

Military Population 1 ' | Number of Stalls fr2 (=2]
Up to 100 Hone None None
101 to 1,000 5 2,100 195
1,001 to 3,000 7 2,500 232
3,001 to 5,000 12 3,600 335
5,001 to 7,000 16 4,700 337
7,001 to 10,000 21 5,900 548
10,001 to 15,000 29 7,700 s
15,001 to 20,000 3z 9,600 892
20,001 to 25,000 43 11,250 1,045
25,001 to 30,000 50 | 12,800 1,189
30,001 to . 40,000 60 17,800 1,654
40,001 to 50,000 712 18,600 1,728
50,001 to 60,000 85 20,400 1,895
60,001 to 70,000 91 22,800 2,118
70,001 to 80,000 105 25,900 2,313
80,001 to 90,000 110 27,000 2,508
90,001 to 100,000 124 29,000 2,694

1 Military populatimi is defined as active duty military personnel
assigned to the milicary installation, plus 25 percent of their
dependents.

2 Machanical equipment room space as required should be added to the gross
areas shovn wvhen determining a single gross area figure for each
facilicy.

27. Skating Rinks. This type of facility serves as an ice and
roller skating rink requiring a hard surface floor with a potential for
multipurpose use. The facility may include administracive offices,
equipment storage area, locker rooms, maintenance area, snack bar with -
kitchen area, and spectator areas. The minimum rink size should be 10,000
- £t2 [929 p?] gross area with additional space as required for support
!unc:ion;oand any increases based on the military population as shown in
:able 4-60.
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TABLE 4-60

SPACE CRITERIA FOR SKATING RINKS

Cross Ares 3

Military Population 1,2 fed {22}
Up to 2,000 10,000 4 929 &
2,001 to 20,000 15,000 3 1,394 9
20,001 and over 20,000 5 1,858 5

1l Military population is defined as active duty military streagth assigned
to the nilitary installation, plus 50 percent of their dependents.

2 One skating rink per military installation is generally sufficient.

3 Mechanical equipment room space &8s required .hnuldfbe added to the gross
areas shown vhen determining a single gross ares figure for each facility.

4 additional space as required shall be provided for support functions.

5 These gross areas include space for support funccions.

28. Swvimming Facilities (Indoor Pool and Outdoor Pool/Beaches).

a. Indoor Swimming Pool. One installation swimming pool say be
enclosed to allow for year around use. The building should not exceed
14,200 £r2 [1,319 m2) gross area for a 25-meter sviaming pool with locker
roons and should not exceed 22,800 £t2 {2,118 w?] gross ares for a
50-geter swimming pool exclusive of the locker rooms.

b. Bathhouse. A bathhouse should include a check-in areas,
squipment storage area, lifeguard room, office, showers, toilet
facilities and dressing rooa areas, including wall lockers for both male
and female svimmers. Oune bathhouse not to exceed 4,000 f£t2 [371.6 el)
gross ares may be provided for each military installation with a beach.
One bathhouse of 4,000 £r2 [371.6 mZ) gross ares may be provided with
each 25-meter outdoor swiaming pool. Ome bathhouse of 6,500 fr2 [603.9
m2] gross area may be provided with each 50-meter outdoor swimming poal.
A bathhouse is normally required only at outdoor recreation areas that

have an ocutdoor swimming pool or beach facilities.
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c. Diving Areas and Boards. Diving area alilocatiouns are
additive to the water surface areas shown in table 4-6l1. Diving areas of
svimning pools may be equipped with from one to three diving boarde.

d. Swvimming Lanes. The specified swimming pool dimensions in
table 4~61 permit the development of either six— or eight-lane facilities.

e. Safety Deck. Minimun safe deck widths of 12 ft [3.7 m]
indoors and 15 ft [4.6 m] outdoors with a 15 ft (4 6 n] indoor and 20 ft

{6.1 m] outdoor clearance at the diving board end of the swimming pool
should be incorporated within the criteria for the overall sizing of

swinming pool facilities.

f. Other Criteria. Wading and splash pools may be added to each
outdoor swimming pool and are additives to the basic swiamming pool areas
shown in table 4-6l.

t

o &

rized standard size swimming
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TABLE 4-61

CRITERIA FOR INSTALLATION INDOOR AND
OUTDOOR SWIMMING POOLS

Humbar of Poola

25-Meter 50-Meter
Milicary Population 1 [20.7 @ x 25 m] [20.7 @ x 50 m]
68 fr x 82 ft 2 in 68 ft x 164 ft

Up to 250 Note 2 Note 2

251 to 3,000 1 None

3,001 to 6,000 1 13

6,001 to 10,000 4 2 1

1 Military population is defined as active duty military persounel
assigned to the military installation, plus 70 percent of their
dependents.

2 One swimming pool not to exceed 1,250 £t2 [116.1 w2] of water surface
ares and an 800 ftZ [74.3 m‘] gross ares bathhouse may be provided as
required.

3 outdoor swimming pool only.
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TABLE 5-69 (contimued)

4 One 25-meter outdoor swimming pool with a 4,000 fr2 [371.6 n2] gross
area bathouse may be provided for each 1ncrenent of 5,000 military
population over 10,000. In lieu of a 25-meter outdoor swimming pool, oue
S0-meter outdoor swimming pool with a 6,500 fr? [603.9 n2] gross area
bathhouse may be provided for each 1ucrcnant of 10,000 milicary
populn:ion over 10,000. For ailitary installations exceeding 20,000

A dvnda

military pupuu.uuivu, a sacond indoor syipming pacl is with harhhouse

may be provided.

29. Temporary Lodging Facilities (TLF) and Guest Bousas. Temporary
lodging facilities :lnasana liviag units comstructed to provide short-term
‘ housing accommodations as stipulated in DoD Directive 4165.55 (reference
! (40)). When gsuch facilities are authorized for new construction, the
facilities should be hotel- or motel-type units with bathrooms, with or
vithout kitchenettes, as required.

a. Living Area. Living units with kitchenertes should contain no
more than 450 f£t< [41.8 nzl of gross living area per unit including the
} bathroom, snd those living units without kitchenettes should costain no
more than 425 ft2 [39.5 w2] of gross living ares per unit 1nc1ud1ng the

Y ™
| "!’ bathroon.

' b. Supporting Space. In addition to the maximum gross srea
stipulsted per living unit, appropriate supporting space should be

\
srovided for administratian nFFin.-' eirenlacion space, ‘lmmnan-

numuulmdﬁdnqsuﬂutquumuhthunumuluum
The space required for the support functions will vary depending on the

nuaber of living units, building configuration, and the availability of
nearby facilities to support the required functions.

governnent-owned or leased-coumercial facilities constructed before this

|
' . ¢c. Exception. These criteria should not apply to
| handbook was ilssued.

30. Unit Entertaimnment Centers. The space criteria for umit
| entertaimment centers are intended to provide facilities for the
organization, preparation, and performance of unit entertsizment

‘ activities and ehould include an suditorium with seating snd a stage,

: equipaent checkout and repair, office, practice rooms, and technical
shops. The provision of facilities should be based on the number snd
disposition of military units on the particular military installation.
Norually, one 9,000 fr+ [836.1 g?] gross area center plus mechanical
equipment room space should be provided for each UEFH complex of 3,000

‘ nili:ary peraonnel, or one 3, 500 ft2 [325.2 u2) gross area cemter plua

: sechanical equipment room space far a complex of 850 personnel, except

. that this facility may be provided only when it has been conclusively
demonstrated that no facility exists that can meet the requiremenat oo a

joint use baais.
| . 4-80
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Youth centers may be established as required to
accommodate the cultural, physical, and social activities of youths six
to 19 years old. - The space criteria shown in table 4-62 are intended

to provide facilities for classes, dancing, listening to music, meetings,
movies, parties, sports, watchiag television, and other related cultural
and self-development youth activities. '

TABLE 4-62

SPACE CRITERIA FOR YOUTH CENTERS 1

Cross Area 3

Youth Population 2 £e2 [22}
Up to 250 Note & Note &
251 to 600 6,700 622
601 to 1,200 9,000 836
1,201 to 2,400 11,340 1,053 '
2,401 to 4,800 18,500 1,719 .
For each additional
600, add 2,310 215

1 pnvironmental Adjustment Factor.

This table provides maximum criteria

vhen no such facilitias are available in the local community. Facilitles
in the local community should be cousidered ia justifications for youth

centers.

2 Youth population should be established by determining the school
enrollment of the active duty military peraonnel assigned to the military
inatallacion and the authorized civilian employee dependent youths ages

six to 19 in the local school districts,

inatallacion.

maas M raam

3 Mechanical equipment room space as required should be added to the gross
areas shown when determining a single gross area figure for each

facility.

4 Accommodate in other facilities.

H. COMMUNITY FACILITIES - MORALE, WELFARE AND

RECREATIONAL - EXTERIOR

(Category Code 7/50)

l. Criteria.

facilities are provided in this section.

Criteria for exterior morale, ‘welfare and recreational .
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2. Family Camps (FAMCAMPS)/Travel Canmps/Recreation Cnnpggounds.
These types of facilicies are family campsites located on
government—owned land and used by authorized personnel for brief camping
tours. FAMCAMPS may be established when there is & justifisble demand
for the accommodations. Factors to consider in determining a requirement
are land availabilicy, average daily transient population, recresational
rasources and attractions vithin the surrounding geographical ares, and
access to an lnterstate highway system.

3. Ooff-Installation Recrestion Areas. When govermment land 1s
available, consideration may be given to the development of recrsational
arsas off the ailitary installarion subjsct to a special study and the
spproval of the head of the military coaponent involved. When such
recreation areas are daveloped, they should be available on a
first~come-first-gserve basis to msmbers of lll military departaents.

4. Parks, Trails, and Athletic Pacilitien. On nilitary 1natallationl

where the land area is available, the development of parks should be

considered. Parks may range from small play areas to large military
installation parks and should be the gubject of special studies.
Cousideration may be given to developing trails for archery, bicycles or
off road vehicles, fitness, hiking, horseback riding, jogging, nature
study, or other use, either with or separate from other cutdoor athletic

facilities.

5. Outdoor Athletic Pacilities. Although local needs vary greatly,

for a uilitary populaticn (active duty military personnel assigned to the

ailitary installation, plus 35 percent of their dspendents) up to 500, one
tennis court should be sufficient. One additional tennis court should be
provided for each 500 military population up to 5000 populatioa. For

each additional 1,000 military population above 5,000, one additional
tennis court should be considered. Other facilities should be considered

a9 follows.

a. Running Track and Bageball Field. One 400-meter (1, 312 ft)

tunal OE track aod cas ;Bgulnf-ivﬂ baseball fisld =y ba F‘!‘Wi"“' at

military installations with a oilitary strength of 1 000 and over.

b. Athletic Facilities. For active duty allitary strength
assigned to the military installation up to 750, and for each increment
of 1,000 thereafter, the following facilities may be provided:

Badminton Court
Basketball Courts

Combination Football and Soccer Fiald
Bandball and Racquetball Court
Regulation Softball Fields

Volleyball Courts

NOR - et N
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¢. Bageball Field and Soccer Field. For a dependeat populatioun,
agas 8ix to Tﬁ, up to 500 and for each increment of 500 thereaftar up to
2,500, one youth baseball field and one youth soccer field may be
provided. An additional youth baseball and soccer field may be provided
for each additional increment of 750 dependent population ages six to 19.

6. Stadiums. At military installations with a military strength
over 10,000, a stadium wvith a seating capacity mot to exceed one-third of
the installation military strength may be provided for a combination
football and soccer field (see paragraph H.5.b., above). In addition,
bleacheras vith a seating capacity not to exceed one—third of the
ingtallation military strength may be provided for a separate regulation
baseball field (see paragraph H.5.a.). Both the stadium and bsseball
field may be provided with night lighting.

REFERENCES

(4a) DoD Instruction 4165.3, "Department of Defense Facility Classes
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(4b) Public Law 95-82, Section 607, "Military Construction Authorization
Act of 1978"
(4¢) DoD Instruction 5305.3, "Department of Defense Space Occupancy
Guide for the National Capitol Region,” May 23, 1966 .
(4d) ASD(MRAL) Memorandum, “Design of Unaccompanied Enlisted Personnel .
Housing,”™ April 1, 1983
(4e) DoD Directive 1338.10, "Department of Defense Food Service
Program,” June 12, 1979
{4%%) DoD Instruction 4100.33, “Operation of Commercial and
Industrial-Type Activities,” September 9, 1985
(4g) DoD Instruction 6015.18, "Smoking in DoD Occupied Buildings and
Facilities,™ August 18, 1977
{4h) DoD Directive 1000.l1l, "Banking Offices on DoD Installations,”
Septenber 27, 1982
(41) DoD Directive 1000.12, “Procedures Governing Banking Offices on
DoD Installatious,™ September 27, 1982
(43) DoD Directive 4165.6, "Real Property Acquisicicn, Management and

dammannl * Nansambaw 979 1074
u;uwuu, UELTHDEY &4, 477V
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(4m) DoD Instruction 4165.14, "lanventory of Military Real Property,”
December 21, 1966 i

(4n) DoD Directive 1015.6, "FPunding of Morale, Walfare and Recreation
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CHAPTER 5

ARCHITECTURAL CRITERIA

A. GENERAL DESIGN PROVISIONS

1. Design Excellence. Achievement of excellence in srchitectural
design should be & prime goal for all military comstruction projects.
Reaching this goal requires a commitment by administrators and designers
to architectural quality, which includes the relationship of architecture
to the surrounding community, as well as the details of design that
affect the users of the buildings. Proper attention should be paild to
architectural compatibility with the local enviromment, economy of
construction, energy conservatioo, functionsal requirements, interior snd
exterior details, life-cycle cost, and siting. BHew facilities shall be
designed in harmony with the architectural character of those existing
facilities that are to remain and that are considered to be historically
significaat or architecturally proper for the enviromment. SPecial
eaphasis should be placed on the quality of the architectural design siace
it vitally affects the attractiveness, economics, efficiency, livability,
longevity, and usefulness of most facilities. It should be recognized
that quality design does not imply added expense and often results in

economies.

2. Punctional Design. All military facility planning should employ
economical, functional architectural and engineering design. This design
should be closely tailored to the actusl requiremeants of the project, with

particular attestion to the sslection of extericr and interior finishes,

and to the extent and type of equipment and services to be provided.
Special studies may be necessary for specific projects to determine the
wost economical equipment, finishes, materials, methods of comstruction,
services, and practical structure to be provided. Designs should be
governed by functioanal requirements, conform to existing criteria and
standards, and be consistent with applicable congressional cost
linitations. Facilities should be provided at the lowest reasonable
coastruction cost while achieving the optimum life-cycle cost.

3. Design for Flexibility. Flexibility in architectural design is
the ability of an existing structure to accommodate & change in use with
s minimum of cost. The Departuent of Defense usually operates and owns
its facilities from the time of construction until the end of the useful
1ife of the structure. During this long tenure of use, it is inevitable
that the functional requirements of a building will change and often
drastically, for example, under pobiliszation conditions, potential
modifications that would have to be accomplished quickly should be
considered. For this reason, flexibility is a major design requirement
for all buildings, except for those with highly speciallzed functions that
are prevented for economic reasons.
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4. Design Criteris and Standarde. Designs for military facilicies
should follow normal industry practices and standards for similar
facilities except vhen specific requirements are stipulated in this
handbook. The military departments should provide appropriate design
criteria to supplement the criteria included in this handbook. Definitive
drawings, nodular designs, and site adaption of previocus project designs
should be used for projects involving repetitive-type facilities. The
use of standard designs should be encouraged by the military departments
when there are cost benefits. ‘

S. Space Allocations. Space allocation studies shall include a
decailed analysis of the functional requirements of the activities to be
housed to determine the actual space required. Functional areas shall
be organized to obtain the most economical and efficlent use of apace.

6. Solar Design. All projects shall conform to P.L. 97-214, Section
2857 (reference (5a)). Thia lav requires that the use of solar energy
systems should be congidered for all comstruction projects vhen practical
and economically feasihla. See chapter 11 for specific criteria.

—_—— v taas

B. INTERIOR FINISHES

1. Fioishes and Materials. Interior finishes should be appropriate
for the design functioan of the building and spaces. Low maintenance
materials should be used to the extent pogsible with the selection being
baged on the anticipated use, fire and other safety requirements,
life-cycle cost, and suitability for the environment being created.

2. (Carpet. Carpet may be provided for the facility types and
functional areaa listed below. The listing of facllity types or areas
does not indicate that carpet is necessarily the most appropriate floor
covering for all such facilities and areas. The selection of the most
appropriate floor covering should be the product of an evaluation of the
requirements of each project. The quality of carpet will be selected
using U.S. Army Corps of Engineers Guide Specification CEGS 09682,
"Carpet”™ (reference (5b)), and Naval Facilities Guide Specifications NFGS
09682, “Carpet”, and NFGS 09690, "Carpet Tile" (reference (5¢)).

5=2
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Administrative Facilities (including
administracive areas in other

facility types
Closed Privacte Offices
Conference Rooms
Corridors

Open Plan Offices

ADP and Computer Support Arsas,
Dedicated

(Applies only to dedicated ADP
and computer support spaces.
Tha prese=c= of 'l-nllrnt' AnD ar
computer equipment incidental
to the primary purpose apd use
of the space does oot justify
the use of carpet if not
othervise permissible.)

Banks and Credit Uniouns

Open Spaces
Bowling Alleys

Concourse (excluding food sarvice
working -and atorage araas)

Chapels and Other Religious
Facilities

Bducational Wing-
Worship Areas
Child Development Centers

Clubs ~ Officers', CPO, NCO,
Enligted Personnel and Sarvice

5-3

Enlisted Personnel Dining Facilities
(excluding work spaces. and serving
areas)

Dining Areas

Exchange Facilities

Restaurant and Cafeteria Dining
Araas

Siles Areas
Golf Course Clubhouse

Pro Shop and Adainistrative
Spaces

Libraries |
Music or Drama Centers, or both

Temzporary Lodging Facilities (except

kitchen and dining areas)

Combination Living and Sleeping
Rooas

Public Areas (Lobbies)

Theatars

Training Buildings and Educational

Facilities, including Dcpendent
Schools

Classrooas
Corridors
Staff Offices

Unaccompanied Eplisted Persoonel
Housing (UEPH)
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Officen . Dining FPacilities

Public Areas (lotihies. lounges, - Offices

and TV rooms)
Public Areas (lobbies, lounges,

Sleeping Rooms - and TV rooas)

Unaccompanied Officers Persounnel ‘ Sleeping Rocms
Housing (UOPH) .

Coabination Living and
Sleeping rooms

C. WINDOWS AND OTHER GLAZED AREAS

1. Selection of Windows. Appearance, function, heat gain and loss, ‘
maiptenance and operation experience, gafety, structural requirements,
and suitability for the environment should be considered when selecting

= g P - il - - . I
windows. Stock window sizss should be used to the maximum extant |

practicable. The quality of windowa should be eselected consistent with
the function, life cycle coat, and quality of the building.

.ahould be provided with operable windows in the exterior walls of living
and sleeping aress. The sash, when fully opened, should allow for
emergency egress. Fixed windows may be used in fully sir—-conditioned
building areas, except UEPH, UOPH, and military family housing, provided

the proper means of emargency egrega is furnished. However, onarahle

SRS pilpsl =S E=S=seTRs LATES & FaliaSuSNes SUSSVSS FessSsSS
wvindows should be considered for all buildings where cl:l.uatic cond:l.!:ions
offer the potential for significant energy savings by using natural
ventilation, and when natural ventilation can be compatible with the
heating, ventilation, and air-conditioning system design.

2. Operable Windows. All UEPH, UOPH, and military family housing |

D. VENDING PACILITY PROGRAM FOR THE BLIND

Any DoD acquired (constructed, leased, purchased, or rented) or
substantially altered or renovated building should have one or more
satisfactory sites for a blind~operated vending facility if such building
will have 100 or more federal employees located therein or is 15,000 ££2
(1,394 n2] or more in gross area except in certain specific cases.
Specifics of the vending program for the blind are stated in DoD
Directive 1125.3 (refereace (5d4)). This Directive should be consulted
before developing designs for any building that might be affected.

E. PROVISIONS FOR PHYSICALLY HANDICAPPED PERSONS

1. General: Pacilitieas of the Department of Defense required to be

accessible to physically handicapped persons shall be designed and .
constructed or retrofitted in accordance with the Uniform Federal :

Accessibility Standards (UFAS), Federal Register, (49 FR 31528 dated

5=4
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August 7, 1984, as emended by 51 FR 18647 dated May 21, 1986) (reference
(5¢)). Requirements for new construction, additions, and alterations vary
and sre specified ip the atandards. In general, all facilities worldwide
which are open to the public, or to limited segments of the public, or
which may be visited by the public in the conduct of normal business,
shall be designed and conatructed to be accessible to physically
handicapped persons including facilities constructed with noagppropriated
funds, privately financed facilities on military installstions, and
contractor-owned facilities where the Department of Defense is funding all
or any part of the construction. In fact, every facility should be
designed to assure access to physically handicapped persons unless its
intended use is specifically restricted to able~bodied military persounel.
Able-bodied military personnel. is defined as those military personnel
considered to be physically fit for duty. At least 5 percent of family
housing units at an inscallation and not less than 1 unit shall be
accessible.

2. General Exclusions for Certain Overseas Buildings and Facilities.
Buildings and facilities for which the United States contributes a portiom
of the construction cost but does mot control the design criteria (such as
North Atlantic Treaty Organization (NATO) funded facilities) need mot be
accegsible. Buildings and facilities funded by host nations, or being
leased by the United States in other coutries, need not be accessibie.
However, every effort should be made to obtain the cooperation required to
provide accessibility in the buildings and facilities that would be
covered by the UFAS if they were located in the Uniteéd States.

3. Waivers. 1If a waiver of these requirements is considered
necessary, the waiver ghall be obtained through the military department
from ODASD (1) epecifiying the full particulars. Waivers will be granted
only in extraordinary circumsrances.

F. FIRE PROTECTION Refer to Military Handbook, MIL-HDBK-1008 Fire
Protection For Facilities Engineering, Design, and Construction (refereace

(5£)).

BREFERENCES

{5a) Public Law 97-214, Section 2857, "Use of Solar Energy Systems”

(5b) U.S. Army Corps of Engineers Guide Specification CEGS 09682
"Carpet,” January 1986 (available from USACE Publication Depot,
2803 52nd Avenue, Hyattsville, MD 20781)

(Sc¢) Naval Pacilities Guide Specifications, NFGS 09682, "Carpet,™
Jamuary 1983, NFGS 09690, "Carpet Tile,” July 1981 (available from
Coumander, NAVFAC, Alexandria, VA 22332)

(5d) DoD Directive 1125.3, "Vending Facility Program for the Blind on
Federal Property,” April 7, 1978

(Se) Uniform Federal Accessibility Standards in Federal Register, (49 FR
3;328 dated Augusc 7, 1984, as amended by 51 FR 18647 dated May 21,
1

{5f) MIL-HBK-1008, Fire Protection for Facilities Eangineering, Design, and

Construction

5=5




L

TECHNICAL LIBRARY

MIL-HDBK-1190

CHAPTER 6

STRUCTURAL CRITERIA

A. SELECTION OF STRUCTURAL SYSTEMS AND MATERIALS

The structural systems end materials to be selected for design of
ailitary facilities at Depsrtment of Defense installations should be
suitable for permanent-type construction; capable of carrying the
required loads; and compatible with fire protection requirements, aad
architectural and functional councepts. Matarials used may be any of those
listed in table 6-1, or any combination thereof, selacted for dasirabilicy,
economy, general aveilability, low maintenance costs over the dasign life
of the facilicy, and resistance to fire.

1. Design Considerations. It is important at the inception of the
degign that the structural system layout be coordinated properly with the
architect to develop an overall effective plan. This joint effart is
particularly essential in seisaic and high wind aress where the
distribution of lateral forces aund layout of load-resistant alements are
critical in establishing the earthquake and wind resistance for
structures. ~ ‘

2. Cost Consideractions. In selecting the type &f structural system,
the total facility should be considered, since the choice will influence
the cost of such features as hesting, ventilation or air-conditioning, or
all three, as well as architectural, lighting, and utility requirements.

3. Structural Materials. Wwhen choosing structural materials for a
specific projact, comsideration should be given to:

e 8 ___ a2 _w

a. Avaiisbility of labor and materials.
b. Dasign life of the facility and msintenance costs over this
period.

c. Experience of design and inspection personnel.

' d. Experience and skill of prospective coatractors.
el
elements.

f. Site enviromment, including accessibility, climate, seismic
loadings, subsurface conditions, and wind velocity.

4. Tests of Structural Systems. When the structural system camnot
be analyzed on a rational basis, acceptability of the load carrying
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_capacity of the system shall be determined by suitable load or model
tests.

B. DESIGN REQUIREMENTS

1. Design Codes. Design methods and stress allowances or load
factors for :Ee various structural materials should be in accordance with
the current editions of the codes and specifications listed in table 6~1,
azcent vhera thesa codas and specifications are mndified or expanded by

Emw - wea =LHEEE Fe==a L2 A0LUT

published design criteria of the Military Departments.

2. Design Loads. The load assumptions for the desigm of buildings
and other structures, including chimneys, tanks, and related structures
should conform to the guidance provided in the Joint Army-Air Force
Maoual, ™ 5-809-1, AFM 88-3, Chapter 1 (reference (6a)), and to the
corresponding guidance contained in NAVFAC design manualas.

3. Seismic Design. The seismic design of facilities should be in
accordance with the following guidance. The seismic design requirements
for essential facilities other than health care facilities in high
seismicity areas sbould be required to have post-disaster recovery and -
continuous operation capability during and after a major earthquake.

a. New Construction. The seismic design ghould be in accordance
with the Joint Services Mamual, TM 5-809-10, NAVFAC P-355, APM 88-3,
Chapter 10 (refersnce (6b)), except new essential facilities in seismic
zone 3 or greater should be in accordance with the Joint Services
Guidelines Manual, T™M 5-809-10.1, NAVFAC P-355.1, AFM 88-3, Chepter 13,
Section A (reference (6c)).

b. Modifications to Existing Structures. Major additionms,
altarations, and modernization of existing structures should be in
conformance with the criteria in the Joint Services Manmual (reference
(6b)). When the basic structure to vhich the modification is being made
does not meet current seisaic criteria, the project should include funds
for improving the structure to withstand seismic forces as follows:

. (1) Critical Operational Facllities. Facilities that are
critical from an operational viewpoint should be provided seismic
strengthening for structural and nonstructural elements to that degree
feasible and practicable for assuring life safety and continued .
post~earthquake operations. Essential facilitles in selsmic zones 3 and &
shall be in accordance with the Joint-Service Guidelines Manual, Upgrading
Existing Buildings, ™ 5-809-10.2, NAVFAC P-355.2, AFM 88-3, Chap:er 13,
Section B (reference 6d).

(2) Other Facilities. For other than the above facilities,
ss a minimum, the safery of personnel should be assured by structural .

6=-2
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iaprovenents that will prevant bduilding collapaﬁ under gelsmic forces
and preclude damage to equipment or utility systems that would endanger

life.

c. Existing Structures. For existing structures having a high
loss potential or having critical operational requirements guch as
commmications centers, deftpse mission essential facilities, and fire
stations, studies should be undertaken in order to determine the required
strengthening to wvithstand earthquake forces. These investigatioas should
be initiated in areas wvhere the gseismic risk is greatest and proceed to
arasas of lover risk to the extent wvarranted. A phased and orderly plan
should be déveloped for providing the structural inprovements for these
high loss critical facilities and essential post-earthquake operatiocnal

facilities.

d. Design Developmeat of New Facilities.

(1) Building Design. Seismic structural design and siting
considerations may conflict with functional considerations in building
design. For instance, shear walls may limit borigountal flexibility and
disphragns may limit verticsl circulation. Faults or soll instability
may preclude sitings that otherwise would be desirable. Therefore, for
all msjor or complex buildings, including, but not limited to, large
adainistrative buildings, coumand centers, communications centers,
and other similar facilities, and for installation master plans, concept
studies gt the start of design should include peismic consideratioms..

In addicion, they should include functional, flexibility, and siting
congiderations in order that all requirements may be optimally integrated.
Where necessary, trade—off studies baged on life cycle costing should be -
aade to determine the optimum building design. In such studies, the cost
of lost efficiency through less than desirable functional design and the
risk cost of less than ideal seismic design should be included if

quantification of such costs is feasible.

(2) Buildingggongigyratiou. Seisnic considerations oay
require limits on the height of structures and design configuratioms.
Congolidation of several small facilities, possibly serving widely
different functions, may be desirable in limiting structural and
foundation costs. Since different functions in the same building may be
of different criticality (some required to operate post-earthquake, and
some not), functions should be studied to group those of grester or lesser
criticality in order to separate the building into different occupancy
types for seismic design. It should be noted that the building
configuration plays an important role in the performance of the
structure when subjected to seismic¢c ground motion. To obtain optimal
selamic resistance and performance, a symmettical coafiguratioa of the
structural aystem with properly placed lateral resisting structured.
elements should be considered. Further, the nonstructural eslements should
be saismic resistant in order to msintain a post-earthquake operational
capabilicy.
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.(3) Siting. Structures should normally not be gited over
‘active geological faults, in areas of instability subject to laundslides,
vhere soil liquafaction is likely to occur, or in aress subject to tsunami
damage. In seisaic zones 3 and 4, a seismic geo:echnical report should be

prepared only vhen the seismic design requirements for the facility are
based on the Joint Services Guidelines Manual (reference (6¢)).

(4) Master Plans. The above seismic design requirements
should be considered with the functional requirements in developing master
plans of mtlitary installations.

4. Clipatic Considerstions. Wind loads, snow loads, and frost
penetration should be carefully established for each structure according

- | Fomd o —— ™ - -
to the Joint Aray-Alr Force Mamusl, ™ 5-809-1, AFM 88-3, Chapter 1

(raference (6a)), and with the local climatic coonditions as appropriate.

5. Design for Typhoon and Hurricane Areas. Structures to be
coustructed in typhoon and hurricane areas should be designed so that
structural integrity aud continuity are provided from the foundation to
the roof, irrespective of the matarials selected for the facilicy. All
components of the structure should be positively tied together in order to
establish an overall integrated resistance to high wind effects. 1In

designing drag, sensitive structures, such as guyed towers, stacks, or

suspended pipelines, the effect of maximum uind forces, 1nc1uding
pulsating forces on such structures, must be considered. Design criteria’
for structural framing, openings, and flashing should coanform to the
provisions of the Joint Army-Air Force Mamual, TM 5-809-11, AFM 88-3,
Chapter 14 (reference (6e)), or corresponding guidance coantained in
NAVFAC design manuals.

6. Design for Explosives Storage Facilities. Whean it is necessary
to design explosives storage facilities in such a manner as to ensure
against propagation of explosions between adjacent or nearby facilities,
design should conform to the Joint Army-Navy-Air Force Mamual, ™ 5-1300,
NAVFAC P-397, AFPM 88-22 (reference (6f)).

6-4
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TABLE 6-1

Materials

Codes or Specifications

Masonry

Steel

The Alunioum Association, “Specifications
for Alumipum Structures”

Azsrican Concrate

~ * Tum
“Building Code Requirements for
Concrete” .

b ]
49
Reinforced

Agerican Ratiooal Standards Institute
(ARSI), "American Staandard Building Code
Requirements for Reinforced Masonry”

Brick Institute of America (BIA),

“Racommanded- Building Code Requirements

for Engineered Brick Masonry”

Ratiounal Concrete Masonry Association
(NCMA), “Specifications for the Dasign
and Construction of Load Bearing Concrete
Masonry”

American Institute of Steel Construction
- (AISC), "Specification for the Design,
Fabrication and EBrection of Structural
Steel for Buildings™

Steel Joists Steel Joist Ianstitute (SJI), "Standard

Specifications and Load Tables, Open Wed
Steel Joists and Longspan Steel Joists,”
and gimilar publications covering deep
longspan steel joists

Steel, Light Gage American Iron and Steel Institute (AISI),

¥ood

“Specifications for the Design of
Cold-Forued Steel Structural Members™ -

National Forest Products Association,
"National Design Specifications for Stress
Grade Lunber and its Fastenings®
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CHAPTER 7

PROTECTIVE CONSTRUCTION CRITERIA

A. DEPINITIONS

1. Passive Measures. Protective construction is defined as those
passive measures that can be effected by construction-related activities
to reduce or nullify the effects of an attack upon Department of Defeunse
installations or enhance the recouperability of the ailitary installation
after an sttack, or both. The term includes camouflage or "tone~down”
painting; physical protection agsinst biological, chemical, and
radiological agents; physical sacurity or anti-terrorism protectiocn; and
strangthening (hardening) of structures. It does not fully eabrace all
elenents of passive defense such as control of electronic emiseions,
immunizacion programs, and protective clothing.

2. Types of Facilities. Some of the facilities that should be
considered for protective construction are:

a. Alrcraft shelters.

| % Amrm s d ol omam mmd stmmmmsn absrsams Eaadlded -L - - FOa s
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|

DoD 6055.9-STD (reference (7a)).
¢. Coummand and control facilities.
d. Communications facilities.

e. Petroleum, oils, and lubricants (POL) facilities.

£. Other facilities vhan 2 requirement is established by the

W AR T MM v WS L

responsible Military Departmsent.
B. POLICY FOR PROVIDING PROTECTION

Protective construction is one alternative anong many that are
available to reduce the vulnarability to attack on forces and missions.
When preparing projections of future force requiresents and postures, the
need for protective construction measures and the benefits to be derived
therefrom should be considered. Protaective construction costs vary from
near zero for such items as proper site selection for new facilities and
the proper choice of colors for painting to reduce the ease with which an
attacker can identify targets, to the axtreme expepse of such items as the
hardening of coamand posts to withstand direct or near direct impacts of
large scale muclear weapons. When planning facilities, a complete range
of probable hostile actions should be considered along with costly
alternatives and the ifmportance of the facility to be proteécted.
Importance of facilities can first be determined using the criteria shown
in paragraph 060506, JC5 Publication 3, Volume 1 (reference (7b)). Then a
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reslistic enemy attack should be assumed that is consistent with
-intelligence information and extrapolations to the time period during
vhich the facilicy is to function effectively. It should be ooted that a
“reslistic” enemy attack changes with protective measures employed, and 1is
relatad to the total enemy capability as well as other targets that could
be attacked. However, consideration ahould be given to providing ainimal
protective measures in all facilities where there is & significant risk to

persounel.

All future construction of military bulk petroleum installations and
related facilities should provide suitable protection against enemy
action or sabotage, or both. The facilities covered include rail and
vater teruinal facilities, tankage, transfer facilitiea, and the major
appurtenances thereto that are necessary to ensure a contipued
‘operational capabdllity compensurate with the overall protection afforded. ‘

= =i =_.1 1

P R

1. Exiscing Milictary Facilities. Bach Hilitary Departmenti should C

a
examine its existing mil:l.:ary bulE petroleum installations and related ‘

facilities to determine if protectiou is required, the dagree necessary,
and g relative priority for accomplishment. '

2. Exis::l.lq& Leased Facilities., BRach Military Department should .
examine its existing leased commercial bulk petroleum installations and

related facilities in military use to determine (1) the feasibilicy of

edd:lng protective neasures, (2) the degr'ee required, and (3) the relative
priority for accomplishmedt, of the transfer of petroleunm products to

other dispersed or protected facilities according to DoD Directive 4140.25
(refarence (7¢)).

D. FALLOUT PROTECTION

1. Policy Guidance. Fallout protectiocn for Department of Defense
personnel, their dependents, and the genaral public should be provided in
military facllities according to the policy guidance given in DoD

Directive 3020.35 (refereace (7d)). This directive izplements the ;

applicable laws and executive orders that require, with certain
excaptions, that all military facilities be designed using techniques
developed by the Federal Emergency Management Agency (FEMA), to '
optimize the fallout protection that can be provided by the facilicy.
This requirement is not limited to the protection of Department of
Defense personnel, but is intended to further the inclusion of fallout
protection in all new facilities and to make such protection available to
the public at large vhen military coonsiderations permic.

2. Architect-Engineer Firms. Because of the training and
educational programs of the FEMA, most Architect~Engineer (A-E) firms
have developed a familiarity and competence with these design techniques, .
as have the architectural and engineering organizations of the Military
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Departments. It is necessary, however, when engaging an A-E firm to
design a facility containing fallout protection, to datermine that’ the
A-E firm does, in fact, have the required technical competence in this

area and, vwhen schiEEd. a high A-srna of coapetency in radiation

lhieldins technology. The fallout protection analysis should be made by
qualified architect or angineer who has been certified by the FEMA as

being proficient in fallout sheltar analysis.
E. DESIGN AGAINST THE EFFECTS OF NUCLEAR OR RIGH EXPLOSIVES

Almost any design which includes strengthening of a facility to
protect against the effects of ouclear or high explosive weapons will
Tequire structural strength of & dagrse so far bevond normal daulﬂn thar
no standard or well understood technique will be availabla. The lack of
realistic eovironmments in wvhich to test designs has resulted in & auch
higher degree of dependence on analytic techniques and aathematical
modeling than is permitted {n normal design. The tendency is to be very
conservative in the approach to design, which is incompatible with the
achievement of maxioum economy. Hearly every problea is unique and
requires the highest degree of mechanical competence and mathematical

facility in both design and review. The Tri-Service Manual, T 5-1300,

NAUVPAC P-3197,6 APM 88-22 (raference (7e)) should he g%ad during the dasign

of military facilities. ‘
1

F. PHYSICAL SECURITY

Physical security should be considered in the design of all new
ailitary facilities. DoD 5100.76~M (reference (7f£)) and DoD 5210.41-M
(reference (7g)) provide requirements for weapons storage facilities.

C. DECOMMISSYIONING OF NUCLPAR PACILITIES

e Unccﬂl uu [~ F 9 l‘b." K

All facilities which handle, maintain, produce, store, Or use
radioactive materials should be designed to facilitate decommissioning at
the end of its useful life. The facility snd site must be secured to
protect public health and safety or dccontaninnted to acceptable residual

conclmination levels.
REFERENCES

(7a) DoD 6055.9-STD, “DoD Ammunition and Explosives Safety Standards,”
July 31, 1984, Authorized by DoD Directive 6055.9, .

November 25, 1983 . .
{(7b) JCS Publication 3, Volume 1, “(C) Joint Logistics and Personnel

Policy and Guidance (U)" (available through military publication

channels on a need-to-~know basis)
(7¢) DoD Directive 4140.25, "Management of Bulk Petroleum Products,

Storage, and Distribution Facilities,”™ May 15, 1980 )
(7d4) DoD Directive 3020.35, “"Development, Use, Marking, and Stocking of

Fallout Shelrers,” July 31, 1972
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BRENCES (contimued)

g

(7e) Tri-Service Manual, T 5-1300, RAVFAC P-397, APM 88-22,
) "Structures to Resist the Effects of Accidental Explosions,”

March 17, 1971 _

(7£) DoD 5100.76, "Physical Security of Sensitive Conveantional Arms,
Ammunition, and Explosives,™ February 1983, Authorized by DoD
Directive 5100.76, 1 June 1978

(78) DoD 5210.41-M (C), "Ruclear Weapons Security Mamual (U),"
March 9, 1983, Authorized by DoD Directive 5210.41,
Septeaber 12, 1978
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CBAPTER 8

ENERGY CONSERVATION CRITERIA

A. PURPOSE

. This chapter references policy, standards, and minimum criterisa to
engure that energy conserving designs are developed for mew construction
and major renovation projects. BEnergy counservation features required ino
other chapters of this handbook should be incorporated into project designs
unless a 1ife cycle cosr analysis indicates that othar alternatives are

- more effective. Epergy efficient designs shall satisfy the requiresents

for human comfort and the operational requirements of facilities at the

a2 B ——
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4AUNOHELE LLLE LYLLE CUD LS

B. GENERAL BEQUIREMENTS

1. Within the limits of functionality and life cycle cost
effectiveness, all facilities shall be designed to meet the Deaign Energy
Targets showvn in table 8-l1.

2. Each design project shall include all life cycle cost effective
ch do

not adversely affect th

nergy conserving slternatives wvhich

functions of the facilicy.

v . -

3. BRach design project shall maximize the use of renevable energy
sources and ainimize fogsil energy usage to the maximum exteant of life
cycle coat-effectiveneas.

4. The energy life cycle cost analyses for any nev building or
major renovation project that 1s heated and exceeds 20,000 £t2 '
(1,858 m2]), or {a heated and air-conditioned only and exceeds 8,000 ft2

[743.2 o2) shall be performed using a professionally recognized and
proven computer program that allows for the integration of architectural
features and heating and air conditioning systems to deteraine that such
features and systems will result in the lowest life cycle cost.

C. STEP-BY-STEP PROCEDURE POR THIRTY-FIVE PRRCENT DESIGN

The procadures indicated below should be followed to ensure that each
design includes all cost-effective energy conservation alternstives. :
Steps one through three of the life cycle cost anslysis should reflect the
actual use of the facility, including the building occupancy, hours of
operation, internal loads, and process loads. Step four of the analysis
is a measure of the energy efficiency of the design for comparison
purposes. This analysis shall not include process loads but shall be
based on the hours of operation shown in table 8-1.

8-1
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1. Step—Oune Analysis.

a. Standard 90A. The analysis should de based on the energy
conaservation criteria of the latest edition of ASHRAE/IES Standard 90A

******

criteria should be in accordance with chapters 9 and 10 respectively of
this handbook.

b. “"Baseline” Design. In addition, the analysis should evaluate
other traditiounal design options, such as the building orientation, type
of heating, ventilation and air counditioning (HVAC) system, type of
windows, and horizontal and vertical projections, to deteérmine the most
cost-effective basaline design. Life cycle cost studies conducted as
part of the step-one analysis shall be based on the general economic
studies criteria of OMB Circular A~94 (reference (8b)) (that 1s, 10
percent discount rate, constant-dollars approach, project calendar and
times costs incurred based on actual projections). Previcus energy life
cycle cost analyses that are updated or reviged, or both, or analyses
prepared of gepveric-type energy alternatives may be used for the step—one
avalysis to the extent that they are applicable to the project under
depign. The step~one analysis should be the "baseline” design for the
step~two analyeis.

2. Step-Two Anslysis. The analysis should use the design tean
approach and compare the "baseline” design from step—-one to all special
energy conserving festures and systems that appear appropriate to the
project under design. The features and systems should include insulation
thickness (roof and wall), improved electrical and mechanical equipment,
and paasive solar alternmatives such as natural lighting. The life cycle
cost analysis shall be based on Department of Energy (DOE) Federal Energy
Management Program (FEMP) criteria according to the proviasicns of the
latagt version of 10 CFR 436A (reference (8c)). Guidance on the
methodology may be obtained from NBS Handbook 135 (reference (8d)).
Pravious energy life cycle cost snalyses may be updated or revised, or
both, or generic studies may be used for the step-two analysis to the
extent that they are applicable to the project under design. The results
of this analysis should wodify the “baseline”™ design of step~one. Thia
modified design should become the new “baseline™ design for the step—three

"~ analysis.

3. Step-Threa Analysis. The “baseline™ design from step-two shall
be compared to a similar design, including active solar domestic hot
vater and space heating aystems. The life cycle cost analysis shall use
the FEMP criteria. The Savings to Investment Ratio (SIR) and the
discounted payback period sghall alsoc be calculated. If active solar is
shown to be cost effective, the step~two “"baseline” design shall be
modified accordingly and become the new “baseline” desigun. Previous life
cycle cost analyses of active aplar domestic hot water and space heating

8-2
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syatems may be updated or revised, or both, or generic studies may be
used for the step-three analysis to the extent that they are applicable

to the project under design.

4. Step-Four Analysis. The Design Energy Target for the building
shall be calculated and compared with the assigned Design Energy Target
in table 8-1. Nonpurchased energy, such as active solar, shall uot be
included in the comparison of calculated and assigned Design Energy

Targets.

D. FINAL DESIGN PROCEDURE

The concept level life cycle cost analyses for the 35 percent desigm
should be reviewed and tevised as necessary. Any energy consarvation
feature identified during final design and unot addressed ia the 35
percent design analyses should be investigated. If cost effective, the 35
percent design life cycle cost analysis, including calculation of the
Design Energy Target, shall be revised accordingly and the feature

incorporated into the design.

B. BSPECIAL STUDIES

1. Photovoltaic. A photovoltaic pover generation study comparing
the "baseline” design with prospective photovoltaic &pplicattona shall be
performed for applicable projects. Such projects include cathodic
protection of pipelines, csthodic protection of bridges and water towers,
dats links, emergency and rescue communications, lighting, load center
pover, marking and warning devices, military range monitoring and
conditioning equipment, monitoring and sensing devices, navigational
aids, perimeter gsecurity devices, remote coumunicatiocn aites, remote
instrumentation, remote weather stations and transmitters, repeater
stations, and water pumping and purification. The life cycle cost
analysis shall use the FEMP criteria. :

2. Wind Energy Conversion Systeas {(WECS). The use of wind power
should be considered ounly if an evaluation demonstrates thst a sufficient
mean annual wind exists for WECS to econcaically oeet all or a ‘
significant fraction of the losd demand. The mist economical application
of WECS is the generation of electricity using saall wind turbine
generators, with or without storage, located at remote sites. The lack
of a demonstrated reliability of these machines to date indicates that
extrene caution should be used before application, especially for
critical loads at remote sites. Also, cost projections for maintenance
and tepair are critical items in the economic saalysis.

3. Geothermal Energy. ‘The use of geothermal energy should be
considered in areas of proven reserves or in aress that have a high

potential for geothermal resources.
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TABLE 8-1

DEPARTMENT OF DEFEMNSR
DESICH ENERCY TARGETS - (000) STU/sq rr/m 1

Region 1 Region 2 Region 3 Region 4 Region 3 Region 6 Ragion 7
chD <2000 <2000 <2000 <2000 <2000 >1000 22000
5500- 4000~ 2000~ 2000~
BUILDIRG CATEGCORY [} 11]4] >71000 7000 5?09 4000 0-2000 0~2000 4000 .
nousinG 7
710 FPamily 60 50 43 43 40 60 60
720 Upaccompanied Personnal 60 50 43 43 40 35 60
INDUSTRIAL 6 83 80 1} 10 60 (1} 15
220 Production
890 Orher (Use Local
Descriptioa)
INSTITUTIONAL
730 Commmity Faclilities ~ 63 60 50 45 3 40 45
Peracnnel 6,
Pire Station 7
740 Community Facilities - 3] 60 50 A3 &0 AS AS
Moralae 6, '
Welfare and
Recreationsl,
Interior
Cymnasiume 8 53 55 50 350 43 30 30
Clube & 70 70 10 65 60 70 70
Theatars 9 60 60 55 53 50 55 . 35
Dining Facilities B 70 (3] 63 60 60 70 5
Auditoriums 12 50 45 40 30 30 30 11
7160 Museums and
Memorisls 3.6 50 oS 35 30 20 25 10

061 1-M9dH-TIK
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TABLE 8-1 (contioued)

ABBOTTALR

DEPARTMENT OF DEFEMSE

DESICH ENERCY TARCETS - (000) BTU/8Q FI/TR 1

CoD

BUILDING CATEGORY HDD

Region 1
<2000

>7000

Region 2

<2000
3300~
71000

Region )
<2000

A000-
3500

Reglon 4

<2000
2000~
4000

Region 3
<2000

0-2000

Region 6
2000

0-2000

Region 7
21000

4000

OFFICE & (Lass Then
8,000 fel
(743.2 w?))
{Creater Than
8,000 te2
[743.2 o))

610 Aduinietrative Bldge

620 Aduinietrative
Structures
Underground

690 Other (Use Local
Descriptioun)

MI508

130 Confinement Facility
(8rockade) 3,7

RRSEARCH AND DEVELOPMENT 6

310 R4D and Teast Factlities
390 Other (Usa Local
Description)

SERVICE

210 Msintebance
Facilities 10
730 Lsundry and
Dry CIunl:T 4,6
740 Commiesary 3,11

30

43

35

73

13

50

45

33

73

73

40

40

10

10

40

40

53

40

3

43

43

3

45

40

60

L}

40

33

65

70

70
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TABLE B8-1 (contipued)

‘ DEPARTMENT OF DEFEMSE
‘ DESIGN ENERGCY TARGETS - (000) BTU/8Q Fr/MmR !
‘ . Region 1 Region 2 Region 3 Region 4 Region 3 Region & Region 7
cbp <2000 <2000 <2000 <2000 <2000 22000 >2000
' 5500- 4000~ 2000~ 2000~
| BUILDING CATEGORY HDD >7000 1000 3500 4000 0-2000 0-2000 4000
scHool, 6 ' 65 60 50 A0 40 1 30
171 Training Facilitles
(Includes Plight
‘ Simulation Facilities)
730 Dependent Nursery
‘ School
‘ 730 Dependent Kindergarten
‘ @ School )
o 730 Dependeat Grade School
‘ 730 Dependent High School
|
STORAGE 7
440 (Heated or Humidity 60 55 45 &0 30 k) ) 50
Control, or Both)
430 Cold Storage 935 95 95 90 80 83 100
440 (Minimsus Heating and 35 3o 25 15 15 20 20
Ventilation to Protect
Sroraged Marchandise)
uTILITIES 7 30 25 20 20 15 20 25
811 Electric Pover
820 Heat and Refrigeration
(Afir-Conditioning)
\

061 T-A4@H-TIR
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TABLE 8-1 (contimied)

1 Applies only to energy consumed within the building S=ft [1.5-m] line,
based on the Department of Energy (DOE) building categories and veather

gones.

2 Use only that portion relating to confinement facilitiea. Use
applicable Military Department five- or aix-digit category code to
identify. Por example, the Adr Porcs will uss 730 831 and other

appropriate subcategory codes.

3 Use only that portioa relating to buildings. Use applicable Military
Department five~ or six-digit category code to identify.

4 Use only that portion pertaining to laundry and dry cleaning
facilities. Use applicable Military Department five- and six-digit

category code to identify.

5 Use only that portion pertaining to exchange and commissary facilities.
Use applicable Military Department five- or six-digit category code to

identify.
Q: -+ ‘Operational hours upon which Design Energy '.l‘u‘ge:a. hdve been based are as .
followvs. Egpergy target calculations shall be based on these operating

tises, even though sctual operating times may differ.

6 10 bours

1 r day, 5 davs par waek.

pe 5 par waek.
l 7 24 bours per day, 7 days per week.
| 8 16 hours per day, 7 days per week.
} 9_ 8 hours per day, 7 days per wveek.
10 24 hours per day, 6 days per week.
11 12 hours per day, 6 days per waek.

12 3 wours per day, 5 days per wveek.
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ASHBAE/IES Standard 90A (Available from the American Society of
Heating, Bafrigeration and Air Conditioning Engineers)

OMB Circular No. A-94, "Discount Rates to be Used in Evaluating
Time-Distributed Costs and Benefits,” March 27, 1972, Office of
Mansgenent and Budget, Washington, D.C. 20500

Code of Federal Regulations (CFR), Title 10 (Energy), Part 436,

Subpart A

NBS Handbook 135, “Life Cycle Cost Hanual for the Federal Energy
Management Program,” National Bureau of Standards, Building 101,
Route 270, Gaithersburg, MD 20899
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CHAPTER 9

ELECTRICAL CRITERIA

A. LIGHTING

1. Design Requirements. The design of interior, exterior, and

sports lighting should be according to the fundamentals of the IES
Lighting Handhook (reference (9a)), published by the Illuminating

-

Engineering Society (IES).

2. 14 hth;_Iﬁtensities for Facilities. Recoumended intensities
required for the predominant specific visual tasks in an area may be
provided by the general illumination for the area.

a. Conservation Requirements. Illumination levels, in
conjunction with energy conservation, should be obtained by the most life
eycle cost-effective techniques including, but not limited to, the

following:

(1) Multiple switching of multilamp fixtures or multiple
switching of fixture groups in large rooms, or both, to permit lights to
be turped off at unoccupied work .stations and installing two lamps in

four-lamp fixtures having integral toggle switches capable of
disconnecting one ballast (two lampa) from the aupply source.

(2) Time clock or photoelectric control, or both, of general
indoor and outdoor lighting.

(3) Multilevel switched ballasts to provide nonuniform
general ligheting.

(4) More efficient lighting sources, fixtures, lamps, and
use of solid-state ballasts.

(S5) Grid-type ceilings with the capability of interchanging
relocatable panels and lighting fixtures without rewiring. This type of
ceiling should provide the flexibility to accoumodate changes in
functional requirements of the occupants.

(6) Lower wattage lamps (35~watt versus 40-watt fluorescent
lamps).

b. Special Reguirements. If an intensity greater than 75
footcaundles [807 lux] is required for & particular task, the sdditional
footcandles should be provided by localized (supplementary) lighting. The
ratio between general and supplementary illumination should not exceed
those recommended by the IES. Supplemeantary lighzing normally should be
provided by the user of the facility. However, power for such lighting
should be provided.
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¢. Envirommental Factora. The finish aad color of surrounding
surfaces, equipment, and furniture should be gelected for reduced glare,
increaged light use, and acceptable brightoess balance. Lighting
equipment and layout should be coordinated with other building design
features to prevent interferences and to promote a good appearance.

d. Cross—-Reference of DoD Facilities to IES Tables. In some
instances, the nanes and functions of facilities used by the Department
of Defense are not the same names and functions of similar facilities
given in the IES Tables of Recommended Levels of Illumination IES
Lighting Handbook (reference (9a)). For the purpose of comparison, the
following cross—references of types of facilities are shown in table
9-1.
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DOD - IES CROSS-REFEREN

CE OF PACILITIES

DoD Facilitry Designation =

Naee or Function

IES Tables Designation -

Name or Function

Adninistrative Areas

Chapels

Classroom Buildings

Dining Facilities

Exchange Pacilities

Guard Houses and Brigs

Parking for Military
Vehicles (with minor

repair areas)

Service Clubs

Unaccoupanied Personnel
Housing

Vehicle Maintenance
Facilities

Warehouses

Offices, Drafting, Counference,
and Accounting Rooms

Churches and Synsgogues
Schools
Food Service Faclilities
Stores

-Municipal Buildings -
Pire and Police

Parking Areas and Service
Stations .

Applicable Areas of
Auditoriums, Food Service
Facilities, Offices,
Schools, and Stores

Hatels
'Garngel and Service
Stations

Storage Rooms or Warehouses
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e. Hangar Illunination. The maintained general illumination
ieval of hangars should not exceed 75 foot candles {80 i

7 luxj.

f. Warehouse Illumination. The 3enéral illumination level in
warehouses should unot exceed the values shown in table 9-2 as measured at
4 ft {1.2 n] above the finished floor.

TABLE 9-2
ILLUMINATION IN iaiﬁﬂﬁﬁ“ﬁs
Intensity
Types of Warehoueling

Footcandles [Lux]
Active-Bulk 1 16 108
Bin 2 5 54
Inactive 5 54

Mechanical Material Handling:

Accumulation Coaveyor Lines
{Uonpanned ) 10 108
Control Centers and Stations 30 323
Loading and Unloading Areas 20 215
Rack 20 215

1 Main aisles may be lighted to 15 footcandles [161 luxj.

2 Specialized lighting designed to illuminate the bins, as required.‘
shall be provided by the dbuilding user.

g- Exterior Sports Illuminatfon. Outdoor sports lighting shall
conform to the classifications stated in the 1IES Lighting Handbook
(reference (9a)), as shown in table 9-3.

9-4
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TABLE 9-3

IES SPORTS CLASSIFICATIONS

Sports

Bageball
Football
Softball

Other

Activity IES Claasification

Becreational

Class III or IV

Industrial League

Municipal and Semiprofesgional

h. Illumination in Punctional Areas of Other Facilities. The

general illupination levels in functional areas of other facilities should

not exceed the

intensities shown in table 9-4.

TABLE 9-4
ILLOWINATION IN FUNCTIONAL AREAS OF OTHER PACILITIES
Intensity
Functional Areas

Footcandles [Lux])
Accounting Rooms 75 807
Auditoriums 20 215
Cafeterias 25 269
Conputer Rooms 50 538
Conference Rooms 30 323
Corridors 10 108
Drafting Rooms 75 807
Elevator Machine Rooms 15 16}
Emergency Generator Rooms 15 161
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TABLE 9-4 (continued)

ILLUMINATION IN FUNCTIONAL AREAS OF OTHER PACILITIES

Intensicy

Functional Areas o L o
Footcandles {Lux]

Garage Driving and Parking Areas 5 54
Garage'nntrances a0 a3
General Office Space 50 538
Janitor's Clogets 5 54
Ki:;henl 70 753
Lobbies 15 161
Lounges | 15 161
Mechanical and Electrical Equipment Rooms 15 161
Parking Lots 0.5 5
Stairvays 20 215
S:ﬁrag; Rooas 5 54
Switchgear Rooms 15 161
Toilet Facilirties 20 215
Transformer Vaultsa 15 161

1. Special Facility Illumination.

intensity exceeds 30 footcandles [323 lux], the general lighting system
should be designed for incandescent lighting of 30 footcandles [323 lux]

When fluorescent or
high-intensity discharge lighting is prohibited and the required

immandapranr l1{ohtina Ffar a
- -

and fele sunnlamankaro

required.

3. Emergency Lighting. Emergency lighting systems ghould be provided

anffir Poala
" Yo e B e - L

uhare

in accordance with the requirements of NFPA 101 (reference (9b)). 1In

9-6
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bufldings with large electrical loads, full consideration should be given
to the possible economies from the use of higher voltages or frequencies,

or both, for the lighting system.

4. Exit Lighting. Exit lighting and exit signs should conform to
NFPA 101 (reference (9b)).

B. INTERIOR ELECTRICAL FACILITIES

1. Codea. Electric lighting and pover systems within buildings and
facilities should be installed according to the latest revisions to the
applicable Narional Fire Protection Association (NFPA) Codes (reference
(9b)).

2. Syatem Characteristics. System characteristics should provide for
the most economical and efficient distribution of energy.

a. Voltages. YVoltages should be of the highest order coansistent
with the load served. Single-phsse 120/240 or three—phase 208Y/120 volts
should generally be used to serve combined incandescent and fluorescent,

-high-intensity discharge lighting, and small power loads. Where

practical and economically feasible, a three-phase 480Y/277=volt aysten
should be used. Other voltages say be used where required.

b. Frequencies. Where other than 60 Hr power is supplied, for
example 50 Hz, the frequency supplied should be used vhere practical.
Where frequencies other than that locally available are required for
technical purposes, frequency conversion squipment may be provided, or if
econoaically justified, generation equipment may be installed. Such
equipment normally should be provided by the user of the facility. For
special facilities vhere in-house prime generation must be provided and
gas turbines are used, consideration should be given to higher frequency
generation, for example 800 Hz, to achieve greater efficiency from
fluorescent lighting and to simplify the speed reduction from turbine to
generator.

3. Alternative Power Sources.

a. General. Various systems and functions require alternate
powver sources and related wiring systems to provide emergency pover to
essential loads during periods of interruption of normal power sources.

b. Iypes. Alternate power sources may consist of fixed or
portable prime-mover-driven electric powver geanerators or batteries. The
types of sources selected should be based on the economics, feasibility,
and requirements of the application. Spare geperator sets, fixed or
portable types, are not authorized for backup to alternate power sources.

9-7



TECHNICAL LIBRARY

MIL-HDBK-1190

¢. Provisions. The systeuws aand functions listed below are
suthorized to have alternate power sources and related wiring systems for
serving essential loads:

both visual and

(1) Adir and Sea Na

electronics.
{2) Alir traffic control towers.
(3) Aircraft and airéreu alert facilities.

(4) Central fire gtations, including associated
communicacions and central statiocn equipment.

(5) Cold storage warehouses and major refrigerated storage
areas.

{(6) Command and control facilities.

(7) Communications facilities, including base central
telephone exchange facilities.

(8? Critical computer and automatic data processing syatems.

(9) Critical munitions and research processing systems,
including aasociated safety, alarm, and shutdown systeas.

(10) Critical utility plants.

{11) Dining facilities, one per overseas military
installation. .

(12) Director of Engineering and Housing, base civil
engineering, and public works office control centers.

(13) Disaster preparedness centers.
(14) Fire protection and alarm aystems.

(15) Hospitals.
{16) Lawv enforceme
iacluding associated communicat

LT
acilities,

| ol =

ons systems

(17) Miassion, property, aod life support facilities at
remote and not readily accessible sites, such as “"top camps™ for aircraft
warning and surveillance installations.

(18) Nuclear power plants.

9-8
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(19) Photographic laboratories providing critical and
essantial support to tactical missioos. .

(20) Petroleum, oils, and lubricants (POL) storage and
dispensing facilities.

(21) Security 113hi1ng. and surveillance and warning
systeas.

{22) Weapons systems.
(23) Waather stations.

d. Loads Served. Loads served by alternats power sources should
be limited to those required to directly support essentisl or
mission~critical equipment, illumination, environmental control, safety,
alarn, shutdown and start up equipment aecessary for mission

sccomplistment. Loads within differasat structures o at varicus

locations should be consolidated so a8 to be served by the same alternate
pover source when practicable.

e. Existing Load Consolidation. Load consolidation should occur
when (1) cost effective and practicable (2) existing alcetna:a pover
sources are to be replaced for such reasous as age ot ingufficient
capacity, or (3) mission changes result in an emargency loasd decrease
beyond 50 percent of the initial requirement upon vhich the alternate

source capacity for that aission was based. The practicsbility of load

consolidation should be based upon a survey of all energency loads nnd
other slternate sources in the immediate area of the affected sources.
When load consolidation is practicable, excess alternate power sources
should be removed. When load consolidation is not practicable, alternate
pover scurce capacity abould be appropristely reduced.

f. Alternstive Power Supply. For facilicies havins emergency
generating aystens with capacities in excess of 200 kilowatts, or when

central supervisory, monitoring, and comtrol systems exist or are planned

for a ailitary installation, an economic analysia shall be pertorned.
and, when cost effective, installation of a demand coatreller shall be
considered. Cost-effectiveness shall be based upon the practicality of
reducing demand charges by peak-shaving with the emergeacy generator or
generators normally provided for such facilities as coanmunications

installations.

4. Sﬁacifications. Equipment and materials shall conform to federal

P & o -
specificstions, or commercial standards ss promulgsted by such

organizations as the Underwriters' Laboratories, Inc (referemce 9¢));

National Electrical Mamufacturers Association; Institute of Electrical and

Electronic Engineers; and American National Standarda Imstirtute.

9-9
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5. Wirieg.

a. General. In general, wiring should coansist of insulated
conductors installed in rigid conduit, intermediate metal conduit (IMC),
or electrical metallic tubing (EMT). Aluminum conduit should not be used
underground or embedded in coucrete or masonry. Metal-enclosed feeder or
plug-in busways or surface metal raceways may be used when required.
Plexible metallic srmored or nommetallic sgheathed cables may be provided
for concealed branch circuits installed in areas not subject to
mechanical injury in frame and hollow block construction above finished
grade. Conductors shall be copper, except that aluminum msy be used in
sizes equivalent to No. 6 AWG copper and larger.

b. Ducting and Cabling System. Underfloor ducts or overhead
vaceways for electrical wiring, telaphone and office automation cabling
systems shall be provided in administrative facilities. Underfloor
elecerical ducts, cable spaca, or raised floora shall be used in
electronic data processing (EDP) or automated data processing (ADP)
machine rooms and in research faclilities when anticipated changes or
large equipment requirements can justify their use.

6. Telephone Service. Telephone service may be provided as
required.

C. EXTERIOR ELECTRICAL FACILITIES

1. Codes; Systens and facilities should be according to the National
Electrical Safety Code and the NFPA Rational Electrical Code (reference
(94)). :

2. Exterior Appearance and Location. Underground service should be
provided to those buildings on a military installation when overhead
service would conflict wicth the desired architectural effect; to avoid
interferance with overhead equipment, such as cranes; or when the building
service exceeds 600 volts. Transformers, substations, poles, meters, and
other electrical equipment should be located outside of buildings so as to
aot detract from the appearance of the facility, particularly nonindustrial
facilitieg. When necessary, architectural screening may be used to provide
a pleasing appearance, but the screening should assure no loss in the
equipment efficiency. Electrical equipment should be mounted to the
windward side of water apray or heat-producing mechanical equipment, such

ag cooling towars, evaporative condenserg, and air-cooled condensers.

_- evvaesiig SweEwew v SRS LES

3. Distribution.

4. Overhead and Underground. When practicable, overhead
electricsl distribution lines should be located along roads and streets to
avoid the use of separate poles for street lights (see subsection C.2.,
above). Underground distribution ghall conform to chapter J. New
distribution systems and extensions of existing systems should provide for
the proper coordination of protective devices.

9-10
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b. Transformers. Power transformers normally should not be
installed within buildings unless the size of the loads and length of the
secondary feeders would make the arrangement advantageous. Air-cpoled
transformers may be installed in adequately ventilated spaces vhere

required.

4. Power Supply. The design of the power supply for all facilities

should ensure maximum continuity of operation, especially for primary
sission requirements. Provisions should be made for maintenance needs and

for connections to portable generators where required.

a. Total Energy (TE) Systems. When the standby power
requirements of any nev facility or complex exceed 70 perceat of the
total pover requirement and the standby power is redundant, s study should
be made to determine if it would be more economical te provide 100
percent standby and a TE system. Such systems should be provided if
aconomical. A realistic review should also be made of the long—~term
availability of electric energy in the area of the proposed counstruction.
The Federal Energy Regulatory Commission should be cons.lted regarding the

availability of electric power in any particular area. Consideration
should be given to TE for major additions and alterations of existing

facilities or complexes that operate 24 hours per day and use large
anounts of electric power. :

b. Selective Energy (SE) Systems. In any arés where (1) gaseous
or liquid fuels are economical in relation to electric energy; (2) there
@8y be a question regarding the reserves of the commercial source; (3)
natural disasters such as high winda, ice and sleet are frequent
problems,. and in seismic zones; a study should be made to determine
vhether the critical requirements should be served by & SE systea with the
remainder of the facility served by s commercial source. The selected
systea should be based on the results of the study. T

REFERENCES

(9a) “Illuminating Engineering Society (IES) Lighting Handbook,™
Illuminating Engineering Society, 345 East 47th Street,

New York, NY 10017

(9b) NFPA 101, "National Pire Protection Association Life Safety Code,”
§Ationnl Fire Protection Assoclation, Battarymarch Park,
Quinecy, MA 0ZZ69 :

(9¢) Underwriters' Laboratories, Inc., Publications (availsble from
Naval Publications and Forms Center, 5801 Tabor Avenue,
Phila#elphia, PA 19120)

(9d) NFPA 70, "Hational Electrical Code,” Hatiopal Fire Protection

Association, See reference (9b) above
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Y1 A TRNEFTY

CEAPTER 10

AIR CONDITIONING, DEEUMIDIFICATION, EVAPORATIVE COOLING, HEATING,
- ME ON, GERATION

A. GENERAL POLICY

1. Criteria Intent.

a. Objective. The basic objective of thes
provide an appropriate level of envirommental condi
cost.

§
.
B
-3
]

b. life Cycle Cost.

(1) All practical architectural and mechazical component
alternatives, and associated maintenance and operationsl costs should be
fipeluded in life cycle cost analyses. Alternate choices should be based
on life cycle costs, rather than first cost. All mechsnical equipment
should be installed with future maintenance needs taken into account, such
as adequate accessibility, snd according to established commercial

- practices.

(2) The life cycle cost anslyses should be conducted as
prescribed in chapter 8.

c. Work Classification. Any size space conditioning equipment

is real property and the iostallation of such equipment shall be funded

as construction work for new facilities and alteration work for existing
facilities. In existing facilities the work is classified as
nonconstruction (reference (10k)) under the following circumstances:

(1) Clean Rooms. For prefabricated clean rooms installed in
nonair-conditioned spaces or when the central system of the faciliey
cannot meet the hmmidity and temperature requirements of the clean room
operation.

(2) Equipwent Operation. For types of equipment vhere the
manufacturer of the equipment specifically states that the equipment must
be operated in an air-conditioned space.

(3) Operator Comfort. For operator comfort vhen the
equipment to be ins e ncrease the humidity or temperature

beyond reasonadble comfort levels in the immediate area of such equipment.

d. Energy Conservation. Air conditioning, dehumidificatien,
evaporative cooling, heating, mechanical ventilation, and refrigeration
should be selected, designed, and installed according to the requirements
for energy conservation. Where a history of air temperature, prevailing
wind direction and speed are such that a detailed engineering analysis
shows that satisfactory comfort conditions can be maintained without air
conditioning, mechanical ventilation or natural ventilation should be
provided.

10-1
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Uea rY da e be obtained from the curreat

edition of the Joint Services nual, TM 5-785, NAVFAC P-89, AFM 88-29
(reference (10a)). .

"3. Use of Machanical Ventilation and Ventilation Requirements for
Occupants. The minimum outdoor air supply rates for occupants ian heated
or air-conditioned facilities, or both, should be according to the current
ASHRAE Ventilation Stacdard (reference (10b)).

2. WYeather Data. Weather data should

4. Energy Monitoring and Control Systems. Consideration should be

given to designing all nev facilities to be compatible with the future
application of energy monitoring and coatrol systems.

S. Special Exception to Policy in Hawaii. Prior to the start of
design, a8 ventilation feasibility study should be conducted for all
facilities over 5,000 £t2 [464.5 m2] gross area. The study should
evaluate the feasibility of using mechanical or natural veantilatiom, or
both, in lieu of air conditioning. Ambient noise levels and the
availability of prevailing winds should be sddressed ia the study- Where
found feasible, mechanical or natural ventilation, or both, should be
installed in lieu of air counditioning.

B. SPACE CONDITIONING DESIGN

1. Design Basis.

a. ASHRAE Handbook of Fundamentals. Heat gain and loas
calculations should be as a minimum according to the current edition of
the American Society of Heating, Refrigeration and Air Counditiouing
Engineers (ASHRAE) Handbook of Pundamentals (reference (10d)). The "U"
or overall heat transmission factor should be determined as prescribed in
chapter 8.

b. Comfort Cooling. The air-conditioned inside design
temperature for personnel comfort should be 15 degrees F [9.4 degrees C]
less than the 2-1/2 percent outside dry bulb weather condition, (see
subsection A.5., above), but should not exceed 78 degrees F [25.6 degrees
C] dry bulb or be less than 75 degrees [23.9 degrees C] dry bulb. The
design relative humidity should be 50 percent minimum or the design
temparature equal to the outside air dew point design temperature,

whichever is less. (See gection E., below).

c. Comfort Heating. The heating inside design temperature for
personnel comfort should be 68 degrees F [20 degrees C] for administrative
(inactive employment) and living areas, 55 degreea F [12.8 degrees C] for
vorking areas (active employment), and 40 degrees F [4.4 degrees C] for

ntion of freezing.

10-2
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d. General Purpose Warehouses. Warehouse facilities for the
storage of materials not subject to freezing should not be heated.
Warehouse facilities containing materials subject to freezing should be
designed to maintain an {ngide temperature of 40 degrees F {4.4 degrees
C]. Warehouse areas with sctive employment should be designed to maintaia
an inside temperature of 55 degrees F [12.8 degrees C}. Areas with
inactive employment or wvhere administrative functions are performed should
be partitioned and maintained at 68 degrees F [20 degrees C].

e. Pacilirties With and Without Attic Space.

(1) Pacilities With Attic Space. All facilities with
attic space, which are to be air-conditioned, should be designed to
schieve maximum natural ventilstion. When air conditioniag is to be added
to existing facilities with attic space, insulation should be added in the
attic space to meet the current reguirements.

(2) RExisting Pacilities Without Attic Space.

(a) Dropped Ceilings. When air conditioning is to be
added to existing facilities without attic space, and where there is a
dropped ceiling, insulation should be added above the ceiling to meet the

current requiremsnts. In sddition, the space batween the hung ceiling

and the roof should be veantilated vhen possible to achieve a minioum

of 1.5 cfm/ft2 (28 n3/hﬂn2] of ceiling ares. When there are engineering
teasons for not ventilating an entire area, ventilation should be used to
the maxioym extent possible. Attic areas between fire walls should bde
ventilated individually.

(b) High-Bay Buildings. When hangars, shops,
uatehoulea, or other high-bay idings are modified in part, or as a

%'hvlu. u] ._h.; 1“:%&‘?101 1===-|1=t‘n= A‘ nnr—-‘ '-‘1‘“.13 h.‘ﬂ"l". ta craates

administration, training or similar facilities, the ceilings should be
insulated according to current requirements. ..

f. UEPH and UOPH. Afir conditioning compressor equipment or
chilled water supply from a central plant for air conditioning in UEPH
and UOPH should be gized on the bagis of the expected lighting and
accupancy loads.

8. Chilled Water Systems. All comfort air conditioning systema
asing chilled water should uee the twvo-pipe asystem only. Generally,
three~ and four-pipe systems cannot be justified for comfort applications
and should not be used unless shown to be life-cycle~cost effective
through a detailed computer analysis. .

h. Corridors. Corridors in all new construction should conform
to NFPA 90A (teference (10e)). In existing fecilities, excluding medical
facilities, corridors may be used as return air plenums for air
conditioning systems. When corridors are go used in UEPH and UOPH,
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products of combustion-type detectors should be installed at strategic
locations not more than 50 ft {15.2 m] apart in corridors. Detectors
should be electrically interlocked so as to activate the facility fire
alarm and to secure the air handling equipment.

1. Duet Work and Termiticides. The following types of
construction are prohibited where subterranean termite infestations are
known to exiat:

(1) Buildings with subslab or intra-slab Heating,
Ventilation, or Air-Conditioning (HVAC) ducts.

(2) Buildings with plenum-type, subfloor HVAC gystems, as
currently defined in Federal Housing Adminigtration minimum accaptable

construction criteria guidance.

(3) Buildings with HVAC ducts in enclosed crawl apaces
that are exposed to the ground.

(%) Buiidingn with other HVAC system where any part of the
ducting is in contact with or exposed to the ground.

2. Weather Design Conditions. Air conditioning for all facilities
ahould be designed on the bgsis of a 2.5 percent dry bulb temperature and
corresponding 2.5 percent mean coincident wet bulb tewperature as
specified in the Joint Services Mamual, T™M 5-785, RAVFAC P-89, AFM 88-29
(reference (10a)), except for those critical areas where speclalized
technical requirements demand exact humidity or temperature control, or
both, at all times. Areas for apecialized technical requirements ghould
be based on the one percent dry bulb temperature and one percent mean
coincident wet bulb temperature. Heating for all facilities should be
designed on the basis of a 97.5 percent dry buld temperature, except for
those critical areas where speclalized technical requirements demand
exact temperature at all times. Areas for specialized technical
requirements should be based on the 99 percent dry buldb temperature.

3. Mechanical Equipment Design. A central plant normally should be
provided unless specific engineering cost analyses indicate subcentral
plants to be more economical oan a life cycle coat basis. Critical
facilities, such as commnication or computer areas, or similar unique
loads that require year around, highly reliable air conditioning and are
served by a central system, may be provided with an auxillary system so
‘that the critical partfal load can be provided when the central system is
down for repairs.

4. Nonpermanent Construction. The design of alr counditioning for
semipermanent or temporary facilities should be on a minimum cost basis
with exposed duct work, electrical work, and refrigerant or water piping
and all other possible economies used. Every consideration should be
given to the use, or expansion, of existing central plants in adjaceat
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5. Combined Summer and Winter Air CQnditionggg_Losds.~

a. Equipment Sizes and Zoning. In facilities wvhen there 1is a
coubination of normal summer air conditioning loads and year around air
conditioning losds, careful consideration should be given to the sizing of
equipment and zoning so that the central planot can Support the entire
facility load durinog warm weather and a portion of the ceuntral plant may
be essentially fully loaded during winter operations.

b. Refrigeration Systems. In facllitlies where, because of the
small size of the off-hours or the smsll wianter load, it is impractical
to operate the primary equipasnt in the central plant, a secondary
(auxiliary) refrigeration system may be provided.

(1) Chilled Water. When the central plant uses chilled
water, this auxiliary system also should be a chilled vater system so that
it may be cross connected with the primary equipment in the plant. In

-“cn cases’ qu‘i_- th suZmar aﬁataticn‘ :ha -q-"liar}r s}!s:.ﬂ s‘h.e‘l1d be

aized to be needed only at night and over weekends, and other periods

"when the central plant i{s not being operated for reasons of economy or

inadequate loading.

(2) Direct Expansion. When the central plant uses direct
expansion, the auxiliary system also may be direct expansion, but the
design should be based on using the same duct work.

{3) Critical Operations. For critical operarions reguiring

B e RN, r-----'—--
& saparate air conditioning system, the need for back-up equipnent can be
avoided by proper design of the central system so that it can fuanction as
the alternate system by shedding noncritical loads during emergencies.

6. Equipment Limitations snd Size Selection. Air-conditioning
refrigeration machines should be absorption, centrifugal, helical
rotary screv or reciprocating types based on life cycle cost snalyses.
Individual reciprocating machines should not exceed 200 tons capacity, and

the total capaci ty of all raciprocating machines usad for air-

conditioning a single facility shall uot exceed 400 tons. When packaged
air conditioning units, packaged air-cooled sir condicioning units, or
packaged wvater chillers are equipped with reciprocating compressors, the
total capacity of any one packaged unit should not exceed 200 tons. A
single packaged unit of any type should not contain more than eight
compressors. A life cycle cost study shall be made to determine whether
gultiple centrifugal or helical rotary screw machines may be more
economical than a single machine. In no case, when only persomnel comfort
is involved, should consideration be given to a standby machine.
Similarly, standby chilled water and condensing water pumps are not
appropriate.

7. Location of Equipment. To the greatest extent possible, air
conditioning equipment, including air handlers, compressors, pumps and
agssociasted equipment, should be of the weatherized-type and installed
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outside of the facility. Such exterior installatiouns save coatly
interior mechanical equipment room space in newv construction, or
eliminate the requirement for erecting & mechanical equipment room for
ingtallations in exieting facilities. Proper design is required in such
cases for water chilling or watar cooling equipment, or both, to engure
adequate drainage for winterizing. Full conasideration should de givea to
the exterior installation of all direct expansion air-cooled systems.

a. Enclosures. When it is essential that air conditioning
equipaent be covered or protected, a simple sheet metal enclosure similar
to that now used by the industry for packaged roof-top units should be
given first consideration. Air~cocled condensers, evaporactive
condensers, and cooling towers should be located on the exterior and
should not be enclosed except where heavy snowfalls or windblown particles
(sand) could preveunt operation of systems for critical facilities required
to operate year around. In such cases, the enclosure should be the
21n1nun necegsary to prevent snow or sand from clogging the condenser and

an.

_ be Corrosion. Special comsideration of corrosion problems should
be made for any sir-conditioning (including heating and ventilating)
equipment that is to be installed within 10 miles [16 km] of the ocean
or other salt water body.

8. Heat Pumps. Air-to-air heat pumps up to 60,000 Btuh [17,584 W]
cooling capacity may be used provided such units are certified under the
Beat Pump Program of the Air Conditioning and Refrigeration Institute
(ARI) (reference (10f)). Either air or water source 60,000 Btuh
[17,584 W]} up to 135,000 Btuh [39,565 W) should meet the requirements of
the Air Conditioning and Refrigeration Institute certification program
as wall as Section 6 of NSI/ASHRAE/IES 90A (reference (1l0g)), unless
a detailed 1ife cycle cost analysis indicates selection of a less
efficient unit would be more cost-effective. Larger systems, including
built~up systems, should be used where ecooomically feasible. Alr-to-air
heat pumps should be used only in locations with heating design
temperatures (97.5 percenr basis) greater than 12 degrees F [-ll.1
degrees C]. This restriction should not apply to those locations in which
30 percent or more of the total annual heating hours below 65 degrees F
[18 degrees C] occur during the period of May through October. Heating
only air-to-air heat pumps may be used in areas not authorized air
counditioning based on the lowest life-cycle—cost analysis.

a. Replacement Units. Any existiang air-to-gir heat pump that
fails should be replaced only with a unit meeting the requirements
outlined abova. Replacement of any major componment or any modification
of existing air-to-air heat pumps should be done only according to the
written recommendations of the manufacturer. The requirements of
subsection B.l., above, apply to the finstallation of heat pumps as well .
as to air conditioning. .

ot



A

TECHNICAL LIBRARY

MIL-HDBK~-1190

b. Water Source Heat Pumps. The most efficient method of using
electric power for heating is the water source heat pump vhile the air
source heat pump is second choice. Accordingly, wvhen consideration is
being given to the use of heat pumps, the water source should be

evaluated first. Water scurce units are particularly well suited for use

in heating the perimeter spaces of buildings that have interior spaces
that must be cooled concurrently. In such cases, the heat rejected from
the interior space is carried in a closed water loop to serve as the heat
source for the heat punmps.

c. Alr-To-Air Heat Pumps. The use of air-to-air heat pumps
should be allowed only after a thorough engineering analysis of all
available energy sources and systems. The current, short-term (five
vears) and long-term availability of electric power should be carefully
evaluated. Full conmsideration should be given to the requirement for any
additional power transmission and substation capacity either by the
military installation or a public utilicy. Similarly, the possible need
for additional distribution lines or facilities on the military
installation should be consfdered and costed. When calculating energy
coats, the added impact of demand charges should receive special
congideration. Estimated peak demands and power consumption of air-to-air
heat punps for new military installations should be based only on the
records of such units at other military installatiouns. When applied to
hest pump applications, auxiliary electric heat should be limited to the
capacity needed to supplement the heat pump. When pouar suppliers use
natural gas to generate over 10 percent of the total anmual ocutput, the
probability of increased "fuel adjustment charges” caused by coaversion
to higher priced fuels should be a cost consideration. .

9. Insulation of Underground Lines. In those cases vhen a central
chilled water system is supplying other facilities through direct burial
underground lines, an analysis should be made to determine cthe wmost
economical thickaness of insulation for the supply sad return lines.

C. EVAPORATIVE COOLING DESIGN

Evaporative cooling should be designed to provide an indoor coundition
of 80 degraes F [26.7 degrees C] dry bulb.-.

D. INDUSTRIAL MECHANICAL VENTILATION DESIGN

4 h I Prpyepey | [ ¥ o Tpipuly peges, | “ Y el e B8 e T ‘- e
1. 1Industrial Hechaunical Ventilation. Systems should be desigmed,

iostalled, and protected according to the applicable volume of ASBRAE
Guide and Data Book (refersnce (10h)) or Industrial Ventilation, A Macual
of Recommended Practices (reference (10i)). Mechanical ventilation and
exhaust systems for flammable, hazardous, and toxic gases or fumes should
follow the codes of practice of the Rational Fire Protection Association
{NFPA) (reference (103)).
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2. Heat Recovery for Dining Facilities. Heat recovery systems should
be conpidered to reduce the cost of heating dining facilities and
kitchens. When heat in kitchens rejected by refrigerationm equipment
exceeds 36,000 Btuh [10,551 W], heat recovery systems should be congidered
to augment the buildinog heating system, water heating requirement, or to

supply make-up air to the kitchen exhaust hoods.

E. SPECIALIZED CRITERIA FPOR AIR-CONDITIONED FACILITIES IN HUMID AREAS

i. Design Critaria. The xo;;uuxug eriteria should be used in &h
design of iIr-coiﬁitioned facilities located in areas having over 3,000
hours of 67 degrees F [19.4 degrees C] wet buld temperature in
combination with an ocutside design condition of 50 percent design
relative humidity or higher, or 1,500 hours of over 73 degrees F [22.8
degrees C] wet bulb temperature in coambination with an oytaide design
condition of 50 percent relative humidity or higher, based on 2.5 percent
dry buld and corresponding Mean Coincident Wet -Bulb (MCWB) temperatures.

a. Fan-Coil Units. Room fan-coil units should not be used unless
dehumidified ventilation air is supplied to each unit and positive
pressurae is maintained in the space. Optionally, conditioned ventilation
air may be supplied into the space separately.

b. Air-Type System. Air conditioning should be provided by an
all air-type system. The system may be a central air-handling type with
chillad water coils or a unitary (mulriple or single) direct
expansion-type unit capable of controlling the dew point of the supply
air for all conditions of load. Face and by-pass dampers should not be
used for temperature control. Reheat, vhen required, should be applied
centrally using recovered heat. .

c. Air Bandling Units. Air handling units should be the draw
through rype in order to use the fan energy for reheat. Coils shall
have low by-pass factors.

d. OQutside Air. Outside air should be conditioned at all times
through a contimuously operating air conditioning system. Outside air
should be adequate in quantity to slightly pressurize the building under
varying external and internal loads.

e. Calculations. In addition to calculating the cooling
load at maximum design temperature, cooling load calculations should also
be made for the low temperature, high humidity conditions to determine
the greatest dehumidificatcion load that may be encountered on cloudy and
humid days.

f. Air and Water Temperatures. The supply air temperature and
quantity, and chilled wvater temperature should be based on the sensible
heat factor, coil by-pass factor, and apparatus dew point.
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g- Latent Heat Gain. Latent heat gain due to water vapor flow

through roofs and walls should be included in the cooling load analysis

when the ambient

degign dew point exceeds the room design dev point

by more than 20 degrees F [11.1 degrees cl.

h. Latent Cooling lLoad. The one percent wet bulb temperature

from the approved weather data source of subsection A.2., above, should be
used in calculating the latent cooling load and for equipsent sizing.

1. Chilled Water Systems. The cooling capacity of chilled water

systens of 100 tons and over should be divided between two or more
chillers to ensure reliadbility and constant chilled water supply without
temperature fluctuations, to prevent short cycling, and to sininize hot
gas by-pass. The combined capacity of the chillers should not exceed the
total requirement including diversity. The selection of the mumber of
chillers should be based on the analysis of part load operating hours for

extended periods

of low load conditions.

j. Packaged Units. Packaged unitary units with multiple

reciprocating compressors (not to exceed eight) should be used for syetems
between 35 tons and 200 tong. Each compressor should have separate,
independent, refrigerant circuits and cycles to provide multiple steps of

capacity control.

Two compressors msy be combined into one independent

refrigerant c¢ircuit. For systems up to 35 tons, single compressors with
a minimum of three-step capacity unloadinog may be used.

F. BLIGIBILITY OF PACILITIES FOR AIR CONDITIONING DBHUHIDIPICAlloq;

NT1 ON

EVAPO NG, NG, OR ME
1. Personal Comfort. Space conditioning normally is unnecessary for

confort cooling and heating in facilities indicated below except where
similar facilities off-post are conditioned.

a. Alr conditioning is not normally appropriate for the following
types of facilities in areas vhere the wet bulb temperature is 67 degrees ¥
[19.4 degrees C] or higher for less than 800 hours and the dry bulb
temperature is 80 degrees F [26.7 degrees C] or higher for less than 650

hours during the
(L
(2)
)
(%)
(3)
(6)

gix warmest months of the year.
Auditoriumsg.

Banks.

Bowling alleys.

Chapels.

Child development centers.

lothing sales atores.
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(7) Commiassary stores. Air conditioning may be provided for
humidity control wvhen essential to efficieant display case operation.

(8) Enlisted personnel clubs and open messea.

{(10) Libraries.

{11) NCO and officers' clubs and open messes.
{(12) Post offices.

(13) Service clubas.

(14) PFire stacion dormitories.

(15) Mil{itsry family housing.

(16) Unaccompanied enlisted personnel housing.

(17) Unsccoanpsnied officer personnel housing.

{1RY Temnararv lad
=22 e a%

adninistrative areas).

b. Air conditioning 1s not normally appropriate for the following
types of facilities in areas where the dry buldb temperature is 80 degrees F
[26.7 degrees C) or higher for less than 350 hours per year:

(1) Administrative facilities.

{2) Dinino faciliries.
s - R "

(3) Geoaral classrooms.
{4) Indoor target ranges.

2. Industrial and COther Facilities. Industrial and other facilities
may be appropriate for air conditioning except: (Industrial facilities are
based on functional use and do not specifically identify each Cype of
facility in the Department of Defense.)

a. Limited Bequirement. The following types of facilities
having limited air conditioning requirements:
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(1) Active Warehouses. Evaporative cooling may be provided
where the effective temperature control can be maintained.

(2) Aircraft Maintenance Shops (Avionice). Evaporative
cooling is appropriate vhere effective. Limited air conditioning may be
provided for thnse functional areas that require air conditioning for
quality control of equipment, material, and task. In all cases,

localized or spot air conditioning may be provided at individual work
stations; however, the entire shop srea should oot be air-conditioned.

(3) Bakeries, Lsundry, and Dry Cleaning Plants. Evaporative
cooling is appropriate where effective.

(4) Dining Pacility Kitchens, Deep-Fat Fryers, Diohwashlng

Areas, and Fa:-kaiﬁer!ggrEscili_lea. Evaporative cooling may be provided

whare effective for special localized or spot cooling to provide
temperature reduction in the immediate area of the hot equipaent. Spot
air conditioning may be provided from the central system for work

stations if the main portion of the facility is eligible for air
conditioning and the criteris for exhsust ventilation are met.

(5) Gymnasiuyms.

(a) Bandball, squash, aund similar small and completely
enclosed playing areas may be air-conditioned ou the same basis as
personnel living epaces in paragraph F.l.a., above.

(b) Air conditioning should he.provided in nev gymnasiums

vhen 93 degrees F [33.9 degrees C] dry bulb exceeds 1,300 hours and 73
degrees F [22.8 degrees C] wet buldb exceeds 800 hours during the year, or
vhen the wet bulb exceeds 73 degrees F {22.8 degrees C] over 4,000 hours

during the year.

(6) Hobby Shops and Youth Centers. Arts and crafts

facilities of hobby shop sress may be air-conditioned provided that the
functions requiring above minimum ventilation rates (metal and
voodworking shops) and having excessive bsat releases (mu and vel.din.g

squipwent) are not air conditioned.

(7) Maiptenance Shops. Maintenance shops not requiring
hunidity and temperature coatrol. Administrative offices in waintensnce
shops are suthorized air conditioning for comfort cooling.

(8) Special Process Spaces. BSpecial process spaces .
requiring a greater degree of ventilation than can be provided by gravity
methods because of dust, gases, or vapors injurious to the health of

parsopnel. Machanical ventilation is appropriate.

10-11
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b. Not Conditioned. The following types of facilities are not .
ordinarily sir-couditioned regardless of westher conditioms:

(1) Boiler plants and rooms.
(2) Building mechanical equipment rooms.

(3) Dehumidified shops and warehouses where temperature

control is not essential.

(10a)

fAY
%) w

(5). Indoor swimming pools.
(6) Locker rocus.
(7) Motor vehicle storage garages.
" (8) Showers.
(9) Spacial aress requiring high venctilation rates.

(10) Vehicle storage areas of crash and fire stations.

REFERENCES ‘

Joint Services Manual, TM 5~785, NAVFAC P-89, AFM 88-29,
“Engineering Weather Dats,” July 1978, (this reference may be
obtained from: The U.5. Army Adjutant General Publications
Center, 2800 Eastern Boulevard, Baltimore, MD 21220)

ASHRAFE. Ventilation Standard 62 (Latest Edition), American Society
of Heating, Refrigervation and Air Conditioning Engineers

DoD Directive 7040.2, “Program for Improvement in Financial

‘Management in the Area of Appropriations for Acquistion and

Construction of Military Real Property,” January 18, 1961 with
Changes

Refrigeration and Alr Conditioning Engineers

Kational Fire Protection Association, NFPA 90A (See Rafearence
{(13k) below)

Alr Conditioning and Refrigaration Inatitute (ARI) Heaat Pump
Program may be obtained from: Air Conditioning and Refrigeration
Institute, 1501 Wilson Boulevard, Arliagton, VA 22209
NS1/ASHRAE/IES 90A: Section 6, "BEnergy Conservetion in New
Buildings®
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ASHRAE Guide and Data Book (Systems, Pundamentals, Applications,
Equipment), American Society of Heating, Refrigeration and Air
Conditioning Engineers

ASHRAE “Industrisl Ventilation, A Manmual of Recoamended
Practices,” American Society of Heating, Refrigeration and Air

(ol > oo A o
Conditioning Engineers

National Pire Protection Assoclation (NFPA) Codes may be obtained
from: HNational Fire Protection Association, Batterymarch Park,
Quincy, MA - 02269

DoD Instruction 7040.5, "Definitions of Expense and Investment
Costs,” September 1966 with changes
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CHAPTER 11

ENERGY SOURCE SELECTION AND CENTRAL
TING CRITERIA

A. ENERGY SOURCE SELECTION AND APPLICATION CRITERIA (DEFENSE PACILITIES
IN THE CONTIGUOUS UNITED STATES)

l. General. All facilities should be tied into installation-wide
heat distribution systems unliess economically or operationally
unjustified. The primary energy source selected for all new Defense
facility uses (including major rehadilitation efforts which provide an
opportunity to evaluate energy alternatives) should be the lowest life
cycle costly alternative which meets the basic quantity, quality and
reliability requirements of the mission supported, within specific limits

and guidelines imposed by lawv.
2. Pollution Abarement: All Federal, State, local and Host Hation

mdoacns atball e ] A o B wad arbe al1l awmawsee

POLLuthD abatement tuguutlum shall be ;ml‘zum with io &all SusSoay

applications, nev and existing, to the saximum extent possible. (See
chapter 2).

3. Puels Use Act: The Fuels Use Act, Public Lawv 95-62, which required
that all new plants for use in the United States with a conbined totsl
input energy rating of 100 mega Btu or greater be designed and constructed

to burn coal, has been rescinded by Public lLaw 100-42. Present fusl
use policy is contained in the FY 1987 Defense Authorization Act (Section

1205 of PL-99-661) which Tequires that the primary fuel source .to ba used

in any npew heating system constructed on lands under the jurisdiction of
the Military Department be the most cost efffective fuel for that heating -
system over the life cycle of the system. The corollary to this
requirement which pertains to fuel conversions is found in the FY 1987
Defense Appropriations Act (Section 9099 of PL-99-500) which also requires
that conversion fuel gelection be the most life-cycle-cost effective for

the proposed system.

4., Monecopventicnal Energy Ssurcss: The dss of noncomventiopal anergy
sources (solar, geothermal, wind, tidal, biomass, refuse or refuse derived
fuel, vaste oil and syathetic fuels) is strongly encouraged wherever

life cycle cost effective and where there is confidence in the abilicy of
the technology or QOurce of supply to provide adequate mission support

reliabilicy.

S. Economic Analysis: Energy related economic analysis procedures
have been directed by the National Energy Conservstion Policy Act, 92
Stat., 3275 and implemented by the Mational Bureau of Standards handbook
135, “Life~-Cycle Cost Manual.” In order to detarmine the most life cycle
cost effective alternative epergy source an economic analysis from the
perspective of cash flowv to the Federal Government shall be performed for
each viable alternative, including the status quo 1if appropriate. The
following criteria should be followed in conducting the anlysis:
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IN-HOUSE CONSTRICTION ALTERRATIVES:

® Constant dollar, present worth discounting of all alternatives should be
done using a 10 percent discount factor.

® The actual current energy costs paid, or wvhich would be expected to be
paid, at the installation will be used as the starting peint of all
economic analysis. The stock fund rate charged by DFSC to facilities
purchasing petroleun products under & DFSC contract should not be used.

® The latest official regional average, industrial sector, emargy cost
escallation rates provided by the Energy Information Administration will
be used for projecting future energy costs and developing appropriate
present worth valuas.

THIRD PARTY CONTRACIS:

Title 10 USC section 2334 permits military departments to enter into
long term (up to 30 years) with a third party who may build, own and
operate with private venture capital, a plant to furnish either ensrgy
or fuel to a military installation. The House of Baptesentatives in its

Pl o | - P g - -I.‘. 10&.& Mild vaws Mo 3.
UUI-II-BI-BIILU “PUIL Vi T FO% ddLOL)y wu-;sun.l.l.uu ﬂul-llul.&‘ﬂl..l.\ll.l ﬂ-l-l-’

stated that the Services are to aggressively pursue third party
financing before any future large secale heating or power plaats are
authorized. Because of the disparate viewpoints of various
Congressional and Administrative groups it is necessary to evaluate
these alternative financing projects using s range of ecoaomic analysis
criteria. 1In addition to an analysis using the factors above for
in-house construction, & life cycle comparison of such third party
contracts in comparison with budgeted conatruction or the status guo must
be conducted uaing the following comstraints;

A current dollat present worth discounting analyais should be done using
the most current 30 year Treasury Securities rate from Federal Reserve
statistical release B.l5.

In light of the Tax Reform Act of 1986, corporate income taxes paid by
the venture capital proposer of third party contracts will be considered

as benefits to the Govermment and shall be calculated using the max{mum
corporate rate of the appropriate period, i.e., 40 percent in 1987 and

34 percent in 1988 and beyond.

A sensitivity analysis must be developed to enable approving officials
to evaluate the impact on the economic ranking of alternatives brought
about by the changes in pertinent cost elements.

B. APPLICATION CRITERIA

- 1., Energy Storage. In order to preveant mission support disruption
from liquid EueI supply problems, Defense liquid fueled thermal plants

‘will be provided with a minimum supply level of no less than 30 days of
the paximum continuous expected demand. All coal fired plants shall be
provided with a minimum supply level of no less than 90 days.

2. Dual Fuel €apability. Since the primary objective of Defense
heating and power plants is to provide mission support during all
caonditions, all major plants and systems shall be installed with dusl (or
triple fuel capability where economically feasible. This backup

11-2




D

TECHNICAL LIBRARY

MIL-HDBK-1190

capability will allow the installation commander flexibility to provide
mission support during specific fuel supply interruptions and to take
advantage of temporary fuel cost savings.

3. Fuel Substitution. Puel shortagas have in the past created
situations requiring the consideration of alternative substitute fuels for
power generation, counstruction, transportation and heating purposes. -
Numerous tests and extensive operating experience have demounstrated that
successful substitute fuels are svailable for diesel fuel, heating ofl and
gasoline. It is important that each installation determine those
slternative fuels which can be acceptably fired in existing equipment and
what modifications are needed to implement the gubstitution. Installation

contingancy plans should include an implementation plan datafiling the

gechanical system glteracions and changes in maintenance policy required
to use alternative fuels.

C. CENTRAL HEATING CRITERIA

1. Applicabilicy and Requirements. The provisious contained in this
section apply to nev copstruction and existing facilities at military
instsllations and activities, DoD-opersted industrial plants, and
projects accomplished by either appropriated or nonappropriated funds
vhen all or part of the equipment maintenance and opersting costs are
funded from appropriated funds.

2., Weather Data.

a. Basis. Weather data usesd according to these criteris should
be obtained only from the current edition of the Joint Services Mamual,
TH 5-785, NAVFAC P-89, AFM 88-29 (reference (lla)). Revised wveather data
or weather data for new military installacions should be supplied only by
the headquarters of the single authorized westher service for the
military department concerned. Local or regionsal weather activities
should not be used as a source of data unless such dats or applicable data
from a climatologically nearby military installation are not contained in

the Joint Services Manual.

b. Winter Design Temperature. Heating for all facilities should
be designed on the basis of 97.5 percent Winter Design Data Heating
Coluzm of the Joint Saervices Mamusl, except for those critical aresas
vhere specialized technical requirements demand an exact temperature.

3. Heating Plant Capacity.

a. Desl;g.

(1) Central plants consisting of heat generators or multiple
boilers should be designed to be expandable, when facilities are expected
to require future expansion.
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(2) The mumber and size of units should be selected to
efficiently handle both the maximum winter design load and the minimum
sumer load. With one unit off the line, the remaining unit or unics
should be capable of carrying not less than 65 percent or more than 75
percent of the maximum winter design load. Values above 75 percent of
the maxioum winter load should be justified by a study that should be
forwarded to the headquarters of the military depar:nant involved for
approval.

b. HutiLnd. Hast losses should be calculated accord.tng to

= ek . A ool o oace | - PP Y [oF PRt T Y

the method lpecxrxeu in the American wuecy of a8ating, Mxtasuxlusun
and Alr Conditioning Engineers (ASHRAE) Guide and Data Book (reference
(11b)). PFor building interior design temperatures, see chapter 10. The
"B“ or overall Heat Transmission Factors should be {n accordance with
chapter 8.

é. Standby Beatisg Eguisgent. Heat generators, heating pumps,
aod standby ers should not provided unless approved by the ailitary

dapartment.

D. HEAT TRANSMISSION AND DISTRIBUTION LINES

Steam snd medium or high temperature (above 200° F) water distribution
and transuission lines from the source to points of use wvithin & facility
for new or replacement lines should preferably be installed above ground.
If installed underground, direct-buried lines shall conform to the Pederal
Construction Guide Specification FCGS 15705 (reference (llec)), or military
sarvice equivalent implementation specification. PCGS 15705 should be used
for determining site conditions appropriate for concrete trenches. Corps
of Engineers Guide Specification CEGS 15709 (reference (1ld)), should be
used for concrete shallow trench systems. For lowv temperature heat (200°F
and below) Corps of Engineers Guide Specification 15704 may be used.

E. AUTOMATED HEATING PLANTS

Gas-fired and oil-fired heating units shall be equipped with
automatic controla and firing systems, and safety devices to the extent
necessary to provide nonattended operation as practicable. Such planta
shall be equipped with surveillance equipment for monitoring operatioms
at a centrally manned location as practicable.

REFERENCES

{(1l1a) Joint Services Manual, T™M 5~785, NAVFAC P-89, AFM 88-29,
“"Engineering Weather Data,” July 1978

(11b) American Society of Heating, Refrigeration and Air Conditioning
Engineers {ASHRAE) Guide and Data Book

(lic) Federal Construction Guide Specificatiom FCGS 15705, "Underground
Heat Distribution Systems (Prefabricated or Pre-Engineered Types)-

(11d) Corps of Engineers Guide Specification CEGS 15709, “Heat
Distribution Systems Outside of Buildings, Concrete Shallow Trench

Systems”
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CHAPTER 12
PLUMBING EQUIPMENT CRITERIA

POLICY

Water supply, backflown prevention, and drainage at Departsent of
Dafense installations should comply with the National Standard Plumbing
Code (reference (12a)) and other national codes as approved by the using
Militery Department. Plumbing fixtures should conform generally to
Feaderal Specification WW-P-541 (reference (12b)) or American Naticaal

Standards Institute (ANSI) Standards (reference (12c¢)).
REFERERCES

(l12a) “National Standard Plumbing Code,” Hational Assoclation of
Plumbing-Heating-Cooling Coutractors, P.0. Box 6803, Falls Church,

VA 22046
(12b) Federal Specifications WW-P-541 (available from Naval Publications

and Forms Center, 5801 Tabor Avemue, Philadelphia, PA 19120)
(12¢) Anerican National Standards Institute, 1430 Broadway,
New York, NY 10018
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CHAPTER 13

FPAMILY HOUSING PACILITIES CRITERIA

1. Standards and Criteria. This chspter outlines the staodards and
criteria pertaining to the acquisition, design, construction, and
{nprovement of military family housing in the United States, its
possessions, and foreign countries. Gemeral criteria presented in the
preceding chapters are applicable where specific criteria are not included

in this chapter.

2. Improvements Based on Criteria. Current criteria should be
used to the extent that it corrects or remedies health and safety or
sajor livability problems, or both. Projects that are created for the
sole purpose of meeting the criteria in this handbook ahould be

discouraged.

B. OBJECTIVES

The goal of the military family housing construction program is to
provide at the earliest practical beneficial occupancy date, new housing of
high quality within the space and cost limitations established by Congress,
and at the most reasonable cost considering both initial ioveatment and the
1life cycle cost of operacion and msintenance. Special emphasis should be
placed on obtaining the best, practicel, functional, and esthetic design for
esch project, both with respect to living units and the site. - Another goal
is to pursue a vigorous program for the improvement of existing ailitary
family housing in order that obsolescence may be avoided. '

C. LIMITATIORS ON SPACE AND COST

Title 10 U.S.C., Section 2826 (referance (13a)) establishes net area
limitations for military family housing. An increase of 5 percent is
alloved to permit award of turnkey construction contracts. The intent is to
permit turnkey proposers to use “off-the~ghelf” designs curreutly beinog
constructed in the commercial marketplace. This 5 percent increaase is not
permitted when plans submitted by turnkey proposers are designed
specifically for the military family housing project or where designs are
not currently being offered in the commercial marketplace. Proposers'
subuissions reflecting a decresase in the statutory net areas that are not
greater than 5 percent are also cousidered fully acceptable and should not
be penalized for the lesser area. Where gsolar energy systems are economical
and feasible, area criteria may be exceeded to the extent required by a
solar energy system if it is to be installed.

8. Net Area Definition. Net area is defined as that space.
inside the exterior and party walls. The net area excludes:

(1) Carports.
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(2) Common stairvays, uu.l.ls, anc @ : m aml

1iving units.
(3) Garages.
(4) Open or screened porches.

(5) Passive solar trombe and mass walls, and sun space(s),
or both. .

(6) Stairwells and landings.
{(7) Unfinished attics.

(8) Unfinished basements, or service and bulk storage space,
in lieu of a basement. _

b. Enclosed Porches. In lacaliéiea subject to adverse weather

porches may be enclosed with appropriate fenestration or screeaing, or
both, and not considered to increase the net area of the living unita,
provided that air counditioning or heating, or both, is not added and the
basic charac:e; of the encloped area is still that of a porch. ’
|
c¢. Size of Living Uuits by Bedroom Count. Statutory floor area
limitations for living units shall be as shown in table 13-l1.
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Table 13-1
MAXTMIM SIZE OF LIVING DNITS
Pay Grade Humber Net Floor Ares 1
of
Redrnoms
fe2 [22]
0-7 and above -4 2,100 195
0=6 4 1,700 158
0-4 and 0-5 4 1,550 144
3 1,400 130
0-1 to 0-3, W-1 to W-4,
and 87 to E9 5 1,550 , 144
4 1,450 135
3 1,350 125
2 ‘950 a8
Bl through E6 5 1,550 144
4 1,350 125
3 1,200 111
2 950 88

1 Net floor area may be increased by 10 perceant for officers holding
special command positions as designated by the Secretary of Defeuse,
commanding officers of military installations, and senior noncoumissioned
officers of military installatious. The combined total of the increase
slloved for the above designations and turnkey shall not exceed 10

percent.

D. DESIGN STANDARDS AND CRITERIA

1. Site Planqiga.

a. Master Plans. Family housing projects shall be sited
according to current installation master plans. When sited beyond the
boundaries of the military installation, family housing projects shall
conform to local land use practice or xoning.

b. Off-Installation Housing. Site selection procedures for
off-installation sites should consider rush hour commuter times as a major
evaluation criteria. Site shall consider commuting time and distance
criteria for private housing in DoD Instruction 4165.45 (or DoD 4165.63-M).
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¢. Off Street Parking. Living unit parking should be located off
street to the extent poesible. The minimum parking per living uait should
be for two vehicles, one in the driveway and one in the carport or

garage.

d. Garbage and Trash Collection. Appropriate architecturally
treated screening of garbage and trash containers should be provided.
Cans should be stored in a manner to prevent the attraction of rodents.

e. Recreational Facilities. BRecreational facilities may be
provided for the exclusive use of military families when the military
family housing ares is located outside of a military installation and
wvhen there are no comparable public facilities available, or when the
wvalking distance from the on-installation housing project to installation
recreational facilities is excessive. Indoor or sheltered recreational
facilities may be provided when extreme weather conditiomns prohibit the
use of outdoor facilities for the majority of the time.

2. Types of Living Units. Multistory, row-type townhouses,
single-story or two-story duplex, or all four, or individual living units:
may be provided. Single-story living units may be either in duplex
configurations or connected to the ends of two-story, row—type or
townhouses, and apartment structures. When three-story, flat-type
buildings are contemplated, the design should be such that entry to any
living unit does not exceed one flight of stairs. At project sites
involving steep gradients, extreme care should be taken to select living
unit types that most economically and efficiently adapt to the site with a
miafmum change in existing contours. Single living units and apartment
units are suggested when:

a. Single Living Units. Single living units may be appropriate in
all cases vhere land 1s available.

b. Apartment Houses. Consideration should be given to
apartaeat-type living units at military installations with migsions that
include schools or special training activities, or both, requiring
permanent change of station, but less than a full length tour.

3. Complete Projects of Basic Adequacy. A completely adequate, and

fully equipped military family housing project according to the
provisions of this chapter, including all required elements, equipment,

- R Ry . Paphy T Y e | ol - - e ey
- findiahes, and basic site improvements, should be provided in all cases.

8. Living Units. Living units should include the following

items:

(1) Air conditioning or mechanical ventilation when suggested
in chapter 10.
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(2) Bulk storage
{3) Dishwagher.
(4) Double glazing or storm windows when suthorized.

' (5) Garbage disposer, except at those military instsllatiouns
with inadequate sewvage disposal systens.

(6) EKitchen counters and cabinets.
(7) Kitchen exhsust fan to tha exterior.

(8) Patio or balcomy, privacy ;creenins. paving, and
landscaping.

(9) Provisions for future metering of enﬁrgy consunption.
{(10) Range.
(11) Refrigerator.

(12) Sesamless resilient or ceramic tile floor finish in
kitchen, bath{s), and powder rooas.

(13) Swvoke detector(s).
(14) Telephone outlets and wiring

(15) Utility connections and dryer vent for occupant
provided washer, dryer, and upright freezer.

(16) Venetian blinds, windowv shades, or drapes.
(17) G%Uindow screens.

b. Site Iaprovements. Site ilaprovements should include the
following features:

(1) Adequate drainage.
(2) Basic landacaping.
(3)- Complete utility services.

(4) Project master meters for electric, gas, and vater
utilicies wvhen required to obtain "bulk™ utility rates.

(5) BRequired roads, driveways, parking, valks, and street

A e X o
lighting.
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(6) Safety fencing wvhen required.

(7) Screened pads or racka, and enclosures for refuse cans.

4. Architectural Consideratiouns.

a. Basements. Basements should be considered vhen sites and
costs perait, especially for two-story living units and in cold climates
requiring deep footings.

b. Car Shelters. Carports should be provided at the rate of one

per living unit. Garages in lieu of carports are appropriate in

locations where the winter design temperature is -10 degrees F

[+23.3 degrees C] or colder, and in locaticns where constant exposure to

salt air or high winds require enclogsed shelters. Garages offered by

turukey proposers in other climates are acceptable provided they do |

‘not penalize the other essential items of the project.

c. Outdoor Living. A patioc or balcony, screened for visual
privacy, may be provided for each living unit.

d. Bulk Storage Requirements. General storage space may be
provided for living units that do not have basements, or have basements

without easy outdoor accegs, or do not have usable attic space. The .
storage space should be divided between the exterior and interior of the

living unirc.

e, Bathrooms. The oumber of bathrooms in any slngle uving unit
should be as shown in table 13-2.
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TABLE 13-2
BATHROOMS
‘Liviog Unit Size Bumber of Bathrooms 1
or
Designation .
One-Story Two-Story
Tvo Bedroous 1 Pull . 11/2
Three, Four, or Five 2 Pull 2 1/2
Bedrooms
06 (CO) and 07 (CO)
and above : 3 Full 3 1/2

1 an 1/2 bathroom is equivalent to a powder roou with a water closet and
a lavatory. _

f. Epergy Conservation. Appropriate-energy conservation
considerations and criteria when available should be included in all nev

construction and major rehabilitation projects when they are cost-
effective on a 1life cycle basis.

g+ Occupant Provided Freezer. Floor space and an electrical
outlet for an occupant provided vertical style food freezer should be

provided in all living units.

S. Electrical Criteris. Completed projects should comply with all
applicable requirements of the National Electrical Code (reference

{13b))-. .
6. Television (TV) Antenna Criteria:

a. Master Television (TV) Antenna System. A master talevision
(TV) antenns system may be provided when adequate raceptiocn of ths
nearest TV station(s) cannot be obtained on the most efficient type of

indoor TV antenna.

b. Community Antenna Television or Cable Television Facilities.
The provision of IV distribution service to ailitary personnel on
military installations is normally s matter between local businaas.
interests and occupants of military family housing. As a general rule,
where the service is provided, it is paid for by the individual subscriber
in a manner similar to the paymsnt for telephone service. Appropriated :

funds must not be used in providing this service.
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. 7. Telephone Facilities. The furnishing of telephone facilities for
nilitary family housing is excluded from the Defense Family Housing
Property Account. However, thin-wall conduit may be provided to a
talephone outlet plate to facilitate the future installation of a
telepbone.

a. Telephone Company Participation. Experience indicates that
normally when the local telephone company is given notice of the
forthcoming construction, the telephone company will wire the outlets at
no cost to the contractor or to the government during construction. This
practice is encouraged.

b. Govermment-Purnished Telephone Service. Government-furnished
telephone service to family housing units may be provided be according to
DOD Directive 4640.3 (reference (13c¢)) and DoD Directive 4640.4 (reference
(134)).

8. Heating, Cooling, and Ventilation Criteria. Heating systems and
air couditioning systems should be combined in locations where air
conditioning is appropriate (see chapter 10).

a. BHeating. Selection of the method of heating for military
family housing should be based upon an economic study of all locally
available fuels including electricity, and according to the provisions of .
chapter 11 and available gystems including heat pumps where permitted.
The local public utilities commission or appropriate regulatory ageacy
should be consulted regarding the history of rate increases and the
poanibility of increases in the foreseeable future. The lowest life
cycle cost source of heat, considering all factors, should be selected.

b. Cooling and Veatilation. Air conditioning (central-type) or
mechanical ventilation wmay be provided in accordance with chapter 10.

c. Humidification. Humidification equipment may be installed
in all wvarm air heating systems in military family housing units located
in areas having more than 3,000 F [1,648 C] heating-degree days.
Humidistats or direct on—off controls may be provided.

d. Solar. All new construction and major rehabilitation _
projects should be analyzed for both passive and active sclar energy
use, and if found to be life-cycle-cost effective may be included in

. the project.’

(1) Passive Solar. Passive solar architectural application
ehould be routinely considered as a part of all project designs.

sheltering; mass or water "trombe” walls; solar chimneys; solar
dehumidifer; solar envelopes; and other innovations may be provided if
supported by thg same rigorous life-cycle~cost analysis as an active sysl:em..
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(2) Active Solar. Active solar applications proposed for
domestic water heating, space heating, or a coambination, should be
evaluated for life cycle cost-effectiveness using a recognized process
design program. The analysis should be made for 25 years or the known
useful life of the system, whichever is less, using the most current
consistent guidance on discount factors, escalation rates, and other
factors to be included. The system should be designed based on the optimm
cost~effective size and percentage of load provided on a year around
basis. Because of the state of current technology, solar cooling systems
need not be considered.

(3) Maintenance and Compatibility. Whether site mounted or
unit mounted, syastems should be designed for maximun ease of maiantenance
and to be architecturally coapatible with the total nilitary family
housing environment.

9. Plumbing Criteria. The plumbing system should be installed
according to EEe provisions of chspter 12.

10. Termite Protection. In areas of known infestation, positive
measures should be taken to protect living units against damage by .
ternites. Soil treatment and the treatment of lumber are the preferred
and most effective methods. Sub-slab or i{n-slab ducts for hesting and
cooling should mot be provided where soil treatment will be provided.

11. Pencing.
a. Safety and Perimeter Fencing. Safety fencing omay be

installed in military family housing areas as s safeguard sgeinst

physical hazards or to discourage vandalisa. Perimeter fencing should
anot be installed merely to define government property or to separate
private sector housing from military family housing.

b. Privacy Feacing.. Privacy fencing or screen fencing should
be an integral part of the project design but be mininmized to the
sxtent necessary to achieve the required privacy.

12. Master Heterigg of Military Family Housing. Master meters should
continue to be inatalled as a part o nav construction projects, in
addition to individual living unit meters (see subparagraph D.3.b.(4),
above) as follows:

" a. Individual Utility Meters. All nev detached single military
family housing units should have 1nd1v1§ual utility meters. .

b. Master Meters. It is intended that military family ﬁouaing

projects, both existing and planned, should be master metered to the
maxiocum extent that is economically prgcticlble. Master electric meters
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should have an integrated demand indicator. Normally for any ome project,
no more than two-line meters should be provided for the ma:ering of a
specific utility. .

c. Alteration or Rehabilitation Projects. All significant

and heating fual ma:er points for each living uait.
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d. Coutimuous Sampling. When existing military faaily housing
units are not covered by master meters, consideration should be given to
continuous sanpling of electrical consumption by use of a portable
recording watt-hour meter.

13. Pire Protection. Bousing projects should be designed to ensure
the maximum feasible fire protection to life and property. Protective

features should be provided according to the requirements of pertinent

recoguized fire safety codes. Honcombustible materials should be employed
for interior finishes to the greatest extent practicable. Adequate means

of exit to afford prompt and unobstructed egress should be provided for
each living unit. Refer to Military Handbook MIL-~HDBK-1008, Fire
Protection for Facilities Eangineering Design and Conatruction {reference

(13e)).

E. UTILITIES

Electric, gas, and water utilities for military family housing should
be provided according to the policy stated in DoD Instructiom 4165.37
(raference (13f)).

F. PROJECT DEVELOPMENT

l. General.

a. Mandatory Features. Each project should be complete according
to subsection D.3., above. Within this framework, it is desirable to
provide, to the extent practicable, comparable and adequate military
fanily housing units at all locations military service wide. Deductive
bid items may be developed to permit flexibility of contract award in the
event the lowest bid exceeds the govermment estimate.

- b. Deductive Bid Items. When establishing deductive bid items,
special consideration should be given to the impact on Operation and
Maintenance {0&M) costs, and to the requirements of the area based on
climatic conditions and local customs in housing conmstruction and site
development. Deductive bid items should be only for those items that may
be eliminated without jeopardizing function and without an undue adverse
impact upon O&M costs.

2., Consolidation of Projects. Consolidation of projects in areas of
dual or tri-service needs should be considered for development as joint
construction projects. The advertisement of groupings of projects on a
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combined basis in an effort to get the best bidding effort, as well as
expediting development of the program, nay have considerable merit.

3. Conventional and Industrialized Methods. Military family housing
projects should permit construction by conventional (stick-build) or
industrialized (prefabricated or coaponentized) methods.

4. Value gggineetigg. Project review for couventionally designed
- projects 8 include value engineering as & routine procedurs and such

review should be applicable to the site development portion, as well as to
the living units.

5. Procurement Procedures. tﬁrnkey (one-step) advertising (see
FAR 14-501 (also DoD FAR Supplement 14.5) (reference (13g))) procurement
procedures will normally be used in military family housing.

G.  SCHOQL FACILITIES

1. Planning. Coacurrent with the planning of new military family
housing projects, considerstion should be given to the resulting
incressed demand placed on existing educational facilities. For military
fanily housing projects within the United Stetes, it {ies important that
representatives of the Military Department conceruned, including the
military installation coumander, work closely with federnl state, and

local authorities.

2. Coordination and Scheduling. In those instances vhere additional
school facilities are determined to be required, the necessary’ actiona,
including site selection and required application to federal or state
agencies, or both, should be made at the earliest possible date to ensure
the availability of adequate school facilities at the time of baneficial
occupancy of the new military family housing unite. For overseas
projects, the proper Military Department representative should consult
with the school area superintendent regarding the need for additional
educatiooal facilities.

REFERENCES

(13a) Public Lawv 97-214, Title 10 U.S.C., Section 2826

(13b) “National Electrical Code,” Hational Fire Protection Association,
Batterymarch Park, Quincy, MA 02269

{13¢) DoD Directive &660 3, “Unofficial Telephone Service at Dod
Activities,”™ August 20, 1979

(13d) DoD Directive 4640.4, "Standard Rates for Unofficial Talephone .
Service at DoD Inltallations. Deceaber 22, 1982
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(i3e) HIL-HDBK-1008, Fire Protection for Facilities RBngineeriang, Desigs,
and Construction
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REFERENCES (contianued) ' .

(13£) DoD Instruction 4165.37, "Policy for Provision of Utility Services
' for Milicary Family Housing,“ January 17, 1961 )
(13g) “The Federal Acquisitions Regulation (FAR),™ for sale by the
' Superintendent of Documents, Washington, D.C. 20402

CUSTODIANS: _ _ PREPARING ACTIVITY
ARMY - CE NAVY - YD
NAVY - YD
AF - 04

PROJECT NO.

FACR - 0195 .
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