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Federal Register on August 7, 1984
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document sets standards for P,c// access/b/tj

2.1 Authodty. TtssardwJU
rJe Deparent ofHousb’J arid Urban Developme

Postal Semice, under the author ofsecCtorts 2, 3, 4,
and 4a, res ofthe Aw_himcal Banrs Act
of 1968, as arneraded Pub. L No. 90-480, 42 U.S.C
4151-4157.

2.2 Provisions For ,adults. The spedfs in

anthropomtcs.

MISCEU.ANEOUS
INSTRUCTIONS AND
DEFINITIONS.

3.1 Graldd Conventions. Grapt comemom

3.2 Dimensional Tolermce , dimemiom me

field condllloem

3.4 General Terminology.

Table 1
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3.5 Definitions

3.5 Deflnon. The following terms for the

Ike).

cannect d ccessii elements1 spaces in a

adolm en/o’s regulala and standards for lhe

Automatic Door. A door equipped with a-opemted mechanism and controls I/at open and dose
the door automatically upon receipt o a momentaryacung signal The switch that begins the autorna
o/de may be a photodecUic device, floor mat, or
manual switch mounted on or near he door itself (see
poeassisted doo0.

v,j and s,air landings,

cl.ction of trave (see running slope).
Curb Ramp, A x:t ramp cul, through a curb or
but up to it.

clr A r.g unit o 4:h
a k:hen or food preparation area. in addition

m rooms and spaces for Uving, bar.hing, seeping, and
the like. A single famib/home is a dwelling un. and
chveging units are to be found in such housing

meets all applicable code specifications of the

building or facility.

[acj..a or. e.g.. teat,hone
ckse:.

,’,rj accesspo to a biUlng orpor of
fac used [or the purpose o[.

E.ssen Featur Those e/ernents and spaces
/haSte a dUg or fac/ usa, or sen.,e e
needs of, occupa or mere. Essenf
and ,ccess/e rouZes. Essenal feres do not

w/.h the bu/ng or fac///s tnZenc such ascssn:m ar oes.
Repair. The ncemenZ or reneaS ofang ofan sUngbuSng or faciSUg for put-
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m p ag t

walking surface in an accessible space hat
running slope greater than I-.

Running Slope. The slope is par’al to Ihe
direcn of (see cross spe).

nran. An enuance imended primarily for
dewey of enes.

S. A parcel c/land bounded by a property line or a
=qated potion o a public rot-of-y.

Site Improvement. Landscaping, paving for pedestrian
and vehicular ways, outdoor lighing, rea’eatonal
facilities, and the like, added to a site_

Tactile Wamino A standardized surface

Tempon. R.-s to facilies re no of

essential f fa ()

his

and e Ilk= aniT

VWay. A mein for

Walk a

nech= d

ACCESSIBLES
SPACES: SCOPE
TECHNICAL REQf.II.

4.1 Minimum Iqurnents.
4.1.1 Accessible Sites and Extedor FacUlties:

following minimum requiremen

(1) At least one mutecw43



space passenger loading zones if IXOVid and
public slxeets or sidewalks to an accessle budding

(2) At least one accessible route complying 4.3
shall connectacc buildings, faciils, elements,

(3) ,’a objec from aceopo

(4) Ground sxac along rou and

() () fpa,kspaces are for

Im25
26o5O 2
51m75 3
76 t !00 4

i01 o 150
151 m 200 6
201 o300 7
301 400 8
oI W SO0 9
501 m iO

I001 d

4.1.2 Accessible Buildings New Construction

visitor, 2 percem of the spaces, or t least one, shall
be accessib

e) Parkg spaces at health care faciles
complging ugth 4.6 shall be provided i accordance

the folking:

(i ) General hea care faciiizi
emptoge and uLorparg: Complg w#.h Tab

(ii ) OuepaUent facii#. O percent of
he tomi number of cesprovUed:

(") Spiral cord njuru

on a si thn each such public ar conu’non use

(7) All dgm shall comply .#h 4_30.
and spaces o/" accms//de facies wh/ch sha//be

(a ) Pa*j spaces aesignat

(b ) passeng zones;
(c) access/b/e entmes,.
(d ) accessible toilet and bathing facilities.



4.1.2 Accessible Bulldln: Hew Construct/on

or,//no other ts feasible, accesse p/at.
form///ts comply/rig u/th 4.I I may be used/n//eu of
an elevator.

(6) Wndo (Reserved.

(a) At e.ach ,’cess5/e to abuor
fad/ey, at/east one door sha//comply w/th 4.!3.

(b) W’en a burmorf -, one door

(c) Each door tJ/s an elemem ofan
route shall comply mtbh 4.13.

EXCEPTIOH: in rnute.stonj bulbs and facilies

u.hn ch storu ofpproved re and srnoke par.

weJn each loor of=re= ofrett ,ooedbu

4.14, Eneances. When a buiktj or fad has
enUances wlch nmalty seroe any ofee fotow

acce
each s:h funcon shaJJ comp with 4.14,

emergency e.x whose to pans of
buUcUngs and facUe s essen e s prderae

(9)/fddnk/ng founta or matercoo
vk approximately 50 percent of>se provkl on
each oor shal complyw4.15 andsha be on an
accessible roue. Ifordy one <Hnl fcunt or

wh 4.15.

(lO) If toilet facilitles are provided, then each pub

use bathnom shall comply with 4.23. Accessible toilet
rooms and batlng acies shall be on an accessibte

(I l If storage fadlles such as cabinets, shelv

t east ane of tpe pmoldedsh contaln

storag rn be prou/d aue ofme d/rnensans

(12) Controls and operating mechanisms in acce-
ibie spaces, along accessible routes, or as parts o
accessible elements (for examp light switches and
dispenser controb) shall comply with 27.

(13)/f emergency warning systems are provided
then they sha//O’v::/ude both aud//:e a/an’ns comp-
lng with 4.28. and vsual alarms complying uftth
4.28.3. In facties with sleeping

system complyingu4.2a4. F_rnergen umj

(]4) Tactile wm’ning gudl be i:wovtded at hazardous
as speced m 4.29.3.

(15) If signs are provided, shall comply wibh 4.
30. In addln, permanent skjnage that entfies
rooms and spaces shall also comply with 4.30.4 and
4.30.6.

EXCEPTION: The prov of4..’,4 are not
[ortirdorman on morn and

space skjnage, such as current occupant’s name,
prook thepermanent room or.space kntifican
cornpiies with 4.30.4.

(16) Public telephones:

(,=) [/[.,u i4I.. ale prided, c-

T, ew

Apublic telephones may be installed at ang
he/ght. Urdess otherwLse ec/fied. accessible
teJphones mag be ew.r/oru,wcd or s/de reach

"A bank consists of m,,o or more adjacentpub
telephones, often staled as a



"’EXCEFIION: For exterior instaions only, if
tone first service is not auagabl a side reach
telephone may be instled instd of the required
fon,uard reach telephone (Le., one re.lephone in prox.
/m/ty to each bank sha//comply w/th 4.31).

(b) At least one o[ the public telephones comply.
ingw431, Telephones, shall be equipped wCh a
volume controL The installation o[addnal volume

on any public telephone provided

(8) areas:

com wi the fo/tow tab

l’lumtrofR

5O=075 3
? io I00 4

I01 o 150 5
151 Io 200 6
201 300 7

40I o 500 g
501 o 1,000

4.1.4 Occupancy Classilations

(:)) Entrances: Entrances complying wih 4.14
sha be provb;ed as achi acc
and ms fac=.
H: In gofone-m-
f waec

e secono
I coaccc

o bcogaccie

(3)Co At of
n chJs

7



per,:et of the totat but at lea one unit (on an
Instaton.b- basLs) of //housing con-
str’ted wilt beedand built to be e.itlr

accessible., b,,/n ny euem. mod/ficat.on of
’lwidua urdcs (including the rnaidng of
adaptations), w be accomplished on a high priority
basis when a requirement is identified. Common

and common ena’ances to mutti.unit fac’dttJes stBl be
dgned andbt to be accessde.

(4) Assemb/y. ,Lssemb/y occupano.j/cJudes,
among others, the use ofa bu//ding or sa’ucture, ora
po,-tk)n thereof, for t.h gahadng together ofpersons
for purposes such as c/uP., soc or

assemb/g purposes bg less than (50) persons

included as a part p[ that major occ. For put.
poses of these standards, a,ssern occupancies shatl
include the [olk)wing:

Fac////es

,Art galleries

Bieachms

Carrduals

Clubs
Comrnun
CourUoorns (pubLic are)
Dancehas

Exhibn halls
Fails
Funera paro

16
g
Ir ot

L

Nigcl

R*"

Applin

Allareas[orwhichthe
intended use will require
pub//c access or which may

8

,St,diums
Tauems ba,’s

Television stcos
admg’J a’Jences

ApplicaUon

All areas [or which the in.
tended use will require public
access or which may result in
employment ofphysically
handicapped persons.

"See Part 8 for specia
"’See Part 5 for special applications.

(5) Businex Businesscgincludes, among
om the. use of a or or a port
thereof, [or office, professiona or semice type TanS.
actions, including storage of records and accounts.

Facilities App//cat./on

A/t areas [or wNch the in-
tended use wg requ/re pub/ic
access or mhk:h may result
in empjrner ofphusic,

(6) Educational Educatorml occupanc8 includes,
among others, the use o/a bu//ding or sm’cture, or

educat/ona/purposes through the 12th grade_



4.L4 Occupancy Classifications

Acaderrdes
Kirlergrtn
Nursery schools

|

Application

All aeas shll comply.

(7) Factory lndustr/a/. Factory occuparcy
includes, among others, the use ofabuor structure.
orportn thereo[, for assernb, dLsasseming, fabd.

orooperaaons ha[ are not dass#led as a Hazardous

Facks

F_, rug/nc/uding

Ceramic produc-ts
Clothing
Consmzcon &

c g

Fp
F
F

G

P

access or which rnag result in

Facilities

PrJng or publishing
Recre.onal vel’dcles
Refuse incineration
Shoes

Te.xZiles
Tobacco
Tra#B

WooddisO’ibon

caUn 

pmcessingfac"

See Pan g for spec app/caor=

.Applicion

All for which he in.
tended use will re,qLr public
access or which rry resu
in employmenZ ofphysiclly
l’ndicped persons.

() Hazardous. Hazardous occupancy includes, among
others, me use ofa building or scue, or a portion
thereof, that involues th manufactudng, processin

combustible,/lnrnle or e.xplosiue tJZ con.

Fadlities Applic.zJon

All [or which he in.
w.nded use will require public
access or which may result
in employment ofphgsicy

(9) lnsttJJtionaL Institutional occtpancg b’cludes,
amorcj othem the use ofa building or saucOJr or aruj

rnedPJi a’eament or care. or in which the libemj o[ the
occupants is reslricte lnstitutiori occupancs shall
include the [oliowing subgroup

(a) Insr occupanc/es for the care of c/’u’/dren,
/nclud/ng:

Facles App//ca/./on

All public use. common u3e.
or areas which may result
in empoymertt ofphysically
handicapped persons.



4.].4 Occupanc ChmsiflcaUons

(b) Insh,onal occupancies used for rnedicl or other
merit or care o[persons, some ofwhom are suffering

Facs
LongTennCare
Facilitt (including

Faclles.
iCare
FaciliU Bed F., Care
and blousing Homes).

Speci Purpose
Hosp,,I.

mon use, or amas uYnk:h rnay
result in of

See Part 6 [or spec applP..a:ms.

Facilities

Othe’detentmn or
correonaI fact,Jes

ad to such purposes and accesslble to hepub

Fac.s

Drug stores

Retastores
Shopping centers

(I I) R.eskenUaL Resk.Ita,I occupancy
amo.g ome the use ofa buildmg or smaaz opor.

p,y ,ent in name (len30 daus)
ncludmg:

FacltlUes

(b) Residential occupancies in mu//e dwe///ngs where

Facmes ApplUn
Muttifamity housing
(Apamne’ houses):

Federa//sd owned

10



4.1.5 Accessible Buildings: Additions

(c) Residential occupancies in one (I) and two (2) amily
dwe//ings where the occupancies are prin’ perma-
nent in nature and not classified as preceding resident/a/
ca,gories or as institutional

Faciles

FacillSes

IVtecat desks
ElecZrical coils
Eleccal motors
Dry ce batteries

Enccans

noncoe

Foodsinnon-

Frozen

Fresh [ruits and

12 percent alcohol
DL’ibut Uans[orrn

AppIlc.zon
All areas [or wlch the in.
rondel use witl requPe public
access or wNch rnay result in

of
harcapppersons

Facilities

Cement in bags
Elecb’.al insulators
Gypsum board
Inert pigments
Dry insecticides

pplcation
All areas [or which the in.
tended use will require public
access or which may result in
employment ofphysically
handcapped persons shall
comply.

FacttlUes

BuScngs of ess than

Agrk:ultural buildings

empkrnent ofphgsk:aly

4.1.5 Acceslble Bulldlngs: Addltons.
Each addition to an existing building shall comply
with 4.1.1 to 4.1.4 of4.1, Minmmm Reqcdreme.nts,

(1) Enbance If a new add/L/on to a building or
facility doe not hve n entranc then at least one

pig with 4.1.4, Enl.,ances.

(2)Aro If the onty
errance to the addition is located in the dstlng
building or [ac, then at one accessible route
shalJ comp with 4.3, Accesse Route and shall
provick access ough the edstbud or

(3) Toaet and bathing facttltk. If there re no
toilet roon and bathing [ac’dities in the addition and
these [ac’d# are provided in the buildng,
then at least one toilet battdng [acility in the
existing buiJding shall comply with 4.22, Toilet
Rooms, or 423, BatJooms, BathO Fac’dit, and
Shower Rooms.

(4) Jernts, .oace and common areas. If
elemenCs, spies, or common areas are located in the

add/t/on, then cons/de.rat/on should be given to mak.

acces/e in thegbul/ding.



4.1.5 Accessible Buildings:

EXN5: Mechan rooms, storage areas, and
other such additions which norm are not
frequented I the pub or employees of the facil

(5) Housir (Reserved).

4.1.6 Accessible Building Alterations.

( Gener Ar.or toe3bUs or
facil_s w fo

(a) If e f
n chsucha

(g,) wnone

4.7, c 4,

f
(c) If of -, m of ce

acc

f F ffe
e ag g

nof

of

(2) a faE

4.1.1 to 43.5 of4.1, Minimum Requirernenl, except
to the eutent where it is stria:rurally impraccabl

(3) Where substan a/reraon occurs to a budd-
ing or fac’j, then each element or space that is
aitered or added sl’l comfy
provi.ons of4.1.1 to 4.I.4 of 4.1, Minimum
Requiremen except to the extent where it is struo

tra/n-actcab/e 7" a/Zeredbor/ac

(a) At least one access/b/e rou comp//ng
43,ARoute, and 4.1

(b) At leas one errance compS/rig
w 4.I4, Enrancex lf,dZ errances are

(c) The/ng toe wh:hever

( At le.a one fact/ for each se in the
a/tered comp/n w/th 4.22, To/et Roorn
and 4.23, Ba’oorns, Fac//e and Shower
Rooms.

(,) At least one toitet faci for each se on
eachsaered lr, where such facll.
are pmvldec wth 4.22, Toi Roorm: and

(d) in rnaidng the derminan as to what con-

ofal aiterations (lnclucng but no to eece’l-
caL mechan.aL p/umbg, and s0tura/changes)
for a orac within (I2)
rnor period. ForguZe n implem 1:.

cons/tiered suZ’a if the total cost for
rnon period amoun to 50 percer or more of the
fu and fair cash ue of the budO’
3.5.

EXN: If the cos of thz enent and paces
requreb 4.1.6;(a, (b), or (d eceeds 5 perce
of the total cost ofall other atons, then a

oroumen within a 5.ear
EXXON: Cortskaton be gen to prou-
ing accessible elerner ar spaces
building or fac’O. comp//ng with:

(i ) 4.6, Pa.j at Zones.
(ii ) 4.15. Drinkg Fountains and Water Coolers.
( ) 4.25, Storage
(iv) 428,A
(v ) 431,
(ui ) 422,,TI Wa,
(uii )

(4) Spec techn/cal pmb/ons forarao to
buUJ’ or fa,:es:

12



4.1.7 Acceible Buildings: Histoflc Prese.dtion

(a) Ramp. Curb r,npsm ramps to be con-
scted on existing sites or m emting buildings or
facilities rnag haue sopes and rises as shown in
Table 2 ifspace limitations prohibit the use ofa 1:12

Table 2
Allowable Ramp Dimensions for
Construction in Existing Sites,

Buildings, and Facilities

JViaximum Maximum
Run

Slope" in mm It m

3 75 2 0.6Steeper than I: 0
butno geeper
than 1:8
Steeper than 1:12
b no steeper
In hlO

6 150 5 1.5

"A slope steeper than !:8 not allowed.

(b) ,Stn/rs. Full exZensn

g
(c).
( Ifaf ng
a, aocd.

o(4.10.6).

(u) s
y by

pew cl o[4.13, a

e ch si op.

h Ia lorm pvi a

(e) ToS
fac w4 4

w4.19. located adJacent to exist0g to/et fac///t/es,
w/ll be accept/e m lieu ofmaking e.xring toile
/a//es for each sex access/b

EX: In instances of alteration ux:u’k where
prouision o[a sudard stall (Rg. 30(a)) is stnurallg
impracticable or where plumbing co requirements
prevent combining e_xLlng stalls to pnide space, an
aitena stall (Fg. 30(b)) rna be provided in lieu o[
the standard stall

( ,ssenV area

( in alterations where it is sUucail impracUc.

(u) ae,er’-"es u,,here it is se::.’aUU/nV:,mo

accessib rou t or ofeacheshl

(S) Houlng.(ReseruecO.

4.1.7 Acceble Buildings: Historic

() AppUcabt#.
(a) As a genera/ru/e, access/b/J prou/.s/ons

ofpw’t 4 shall be applied to "’qualyted’" historic
buildings and facilities. "Qua///ied’" bu//d/ngs or
facil’t,ies are those buildings and facil’rties that are
ellglbl for Estlng the Natiorl Register of Historic
Places. or such properties designated as histoc
und a statute of the appropriate stae or local
govemmem bod. Commet ofRe AdvLsoeg Counc//
on Historic Presemation shall be obtained when
requUt,d txj Secon !0 ofthe National Htoric
Pfesemag,onAct of tgEX, as amende 16U.S,C470

(b) TheAdv Cowr.//shal/deiermb on a

part 4 for accessib rout (exterior and inZerior),

sige ofthe buldin9 or fac’diaj.

(c) Ifte Advisory Counci! detemes that any of
th accessibi requiremems for features
4.I.7(I) would threaten or destroy the histodc
sgrcance ofa budej or fac,, then the
special app/catn prous/ons of4.1.7(2) for lea.
ture may be utilized The special application pro-
visions listed under 4.1.7(2) rnay only be
/o//ow/ng a wten determ/nat/on/xj the Advisonj
Counc//tha app// ofa requ/rement coma/ned
/n pa 4 wou/d threae.n or desa-oy the h/stor/c
integr ofaqbuilding or [acilig.

13



4.1_.7 Accessible Buildings: Historic Pmsention

(2) Historicn:Minimum

(a) At least oe access/b/e roue compj/ng
#3 from a s access poir to an accessib entrance

FC.EfON: A ramp with slI no g.atex than I:6
for a run not to e:eed 21t (@lO rnm) rnatj be used
as part ofaaccroute at a

(b) At lzst one accessle erdTace which is

open (un/ocku s3ns at the prfma
en’ance rnag be used

(c) I[ to/kCs are prou/ded, then at lea one tolle
facil compiging with 4.22 and4.1.6 shall be pro-
u/deal a/ong an access/b/e route th corres w/th
4.3. Such toilet/’ac/ mag be "’un/sex"/n design.

(d) Access/b/e roLs fiom an access/bte er’ance
to all pNicj used spaces on at Least the leuel o[ the
accessible er’ance shait be prouided Access should
be pmu.d to all leuels ofa building or {acltg n
compliance w#.h 4.1 wheneuer

815

915

eC., stccdd be located where th can ben a

h,
(1120

4.2 Sp
4.Z1" mum
r fg me1 32 in
(815) m am (915 mm)n
( 2).

minimum f ss is in
(15 mm)( 2).

a)) aT-e( b)).

4.2.4* CiRr or GmuS

44.1
or gr cma

(7 1 ram) ( a)). m
arr

F.2
dmum Clear Wid
for Two Wheek:haJrs

14



4,3 Accessible Roue

12m 36 an 12

(
T-Shapl Space for 180" Turns

Fig. 3

(see Fig. 4(b) and (c)). Clear floor or ground space for
whedchairs may be pan of knee spce requbed

4.2.4.2 Relstlonship of meuvedng Clearance toWheek:hair Spaces. One fu unobsUucted sde of theclear floor or ground space for a wheek:hair sJ’ll
adjoin or ovedap an accessible route or adjoin another
wheena dear fk)or space, ffa def floor space is
located in en alcove or othenvisecoa orpan of three s-.s, addrdonal maneuvering clearancess’a be Pe:, as shown in F’,g. (d) and (e).
4..4.3 Surfaces for itteeidmir Clear floor

4.5.

4.2.5 Fomard Reach, if the clear floor space onlyallows forward approach an ob% the rnamurnhigh fonvard reach allowed sha be 48 in (1220 ram)(see Fig. 5(a)). The m/n/mum w )wan:t reach/s 5/n rnm). If the high fonirard reach is over- an
obslzuctJon, reach and clearances shall be as shown in

4.2.6" Side Reach. If the clear floor space allowsparaUe approach by a person in a wheelchair, thernaxum high side reach allowed shall be 54 in
(!370 ram) and Ihe low side reach shall be no lessthan 9 (0 ram) above the floor (F’g. 6(a) and (b)).

ff the se reach is over an obs’uc’dor the reach andclearances hall be o in g. 6(c).

4.3 AccibR
4.1" aisl ando,s. an accro shallP 4.
4.3

(1) AtIe r

accible
and Mic orewm nce

(2) At 11c
iin den and cesta e

(3) At st one aie ro sllccfl fienc a acce-aea all sib il-
i uni ine iiding or fl.

(4) ro iln t
e hciing unho a intsand
eliun



4.3 Accessible Route

16

() (b) ()

NOTE: x < 24 in (610 ram). NOTE: x < 5 in (380 ram).

(d)

r1OT: x > 24 in(610 ram). thenm addlkx I’,IOT Ifx >lSin (30 ram), then m kliltonal
ckmmnce dr 6 in (lO ram) al"il I enm’eumng clem’ance of 12 in (305 rnm) -JmJl be

(e)

lIW4
inimum Floor forWheelcha



4.3 Acceible Route

High Ford Reac

X

48

Z

NOT[: xsh be 2 in (635 ram); z shait be When x < 20 in (.!0 ram), then y sall be 48 in (1220 ram) mamum.
When x s 20 to2 n(0m63 ram), tJen y shaft be 44 In (1120 ram) mamun

()
/taxnum Fomard Reach ov an Otstn’Uon

Fig. 5
Fomard Reach

17



4.3 Accessible Route

C.ar Foo Sp(a) PmdApg: J’U and Lv,
(b)

lqmdmum Side Reach Obstmcon

Fig. 6

4.3.3 Width. The minimum dear wlth of an access.
ie route shall be36 in (915 ram) exce at doors
(see 4.13.5). if a peon n a wheelchair must make a
mrn around an obsmJctx the nnmum dear
of the accessible roe shall be as shown in F 7.

4.3.4 Passing Space. If an mute has less
60 n (1525 ram) clear then passing

ram) shall be locatad a masonab Imals no to
(}0 ft. (61 m}. A T-Int,s--tlcm of two corddo

4.3.5 Head Roon Accessible rou-s shall comply
with 4.4.2.

4.3.6 Sface Texture The surface, of an access-
ible route shall coml:dy with 4.5.

4.3.7 Slope. An accemble rou with a running
slope greater than 1".20 is a romp and shall comply
with 4.8. Howhem shall the cross slope o an access-

18



4.3 Accessible Route

4.8 Changes in Changes in levels along
an accessible route shall comply with 4_52. If an
accessible route has.changes in greater than 1/2
in (13 ram), then a curb ramp, ramp, elevator, or plat-
fon’n lift shall be provided that complies with 4.7, 4.8,
4.]0, or 4.] ],.Staim shall notbe par of an

4.3.9 Dee. Doors along an accessible mute shall
comply 4.]3.

4.3.10" Egress. Accessible routes serving any

accessible spece or dement shall atso tve as a
means of egress for emergencies or connect to an
accessible place of refuge. Such accessible routes and
IdaCes of refuge shall comply with the requirements of
the administrative authority having jurisddo Where
/tre codens requ/re more titan one mls o/"
egre from ar space or room, then more one
accessible means o[ egress sh also be proved for

read access/b/e from a accessle rooms and

19



4.4 Protruding Objec

any amount

Waing to Wall

(b)
Waing PememUcuo a W-"

F,g.a
PmUudU 

4.4.1" General Objects projecting rom wars (for
exami telephones) witht leading edg between
27 in and 80 in (685 mm and 2030 mm) above the
shed floor shall protTude no more than 4 in (100
mm) imo waik hal conido pusagewa or aisles
(se Fig. 8(a)). Objects mounted with their kdJng

at or below 27 in (685 ram) above the finished
may a, amount (eeF 8(a) and (b)).

Free-starclk objects mounted on posts or pylons
may overhang 12 in (305 ram) maximum from 27 in
to 80 in (685 mm to 2030 ram) above ttm. ground o
r.d ftoor (see F’ 8(c) and (d)). Prodding ob’ts

or space (see F’ 8(e)).

4.4.2 Head Room. Wa&s, haas, colo
passageways, aLs, or oe c’utation spms1
()mumc m

( a)).ffeof -.s (F.
).



4.4 Protruding Objects

Bm,w t12

Pbn levadon

(c)Fr-

(c) Ooer/amd Hazan

OHecemtn Posts or Pylons

Fig. 8
ProtnxUng Obj

2!



4.4 Prolnding Objects

Fig. 8

4.5.1 General Ground and floor surfaces along
accessible routes and in accessible rooms and space,
inclucng floors, walks, romps, stairs, and curb ramps,

with 4..5.

4..5.2 Changes in Level Changes in level up to 1/4
in (6 mm) may be vertical and without edge lzeatment
(see Fig. 7(c)). Changes in level between /4 in and
1/2 in (6 mm and I3 mm) shall be beveled with
slope no greeter than 1".2 (see Fzg. 7(c0). Changes in

level greater thanl/2in(13 ram) shall be accomshed
by means of a romp that complies with 4.7 or 4.

4.5.3" Carpet. If crpe o caqet Ule is used on a
ground or floor surface, then it shall be sec’uy

attached; have a firm cushion, pad. or backing or no
cushion or pad; and have a level loop, textured loop,
level cut pile. or level cut/uncut e texture- The max-
imum pe height sha, be ]/ n (]3 mm). Exposed

Came( edge trn shall comply with 4.5_ Ifcarp e
L uson an access/b or floor surac
sha ha a maxurn kness ofp

arba hejht of D’2 in (3 rnm)

4.5,4 GI’i. If gratings are located in alking sur-
faces, then they shall have spaces no greater than !/’2
in (|3 ram) wide in one direction (see Fig. 8(g)). If



4.6 Parking and Passenger Loading Zones

4.6 Paridng and Passenger Loading Zones.

4.6.1 Minimum Number. Paspaces required
to be accessible bg 4.1 shalZ corrly with 4.62
through 4.6.4. Passenger loading zones required to be.
accesse by 4.1 shl comply with 4.6_5 and 4.6.6.

4.6.2 Pm#ng for people

kxs that do not serve a particular budding, parking

4.6.3" Paddng Speces. spaces for dmbd
people shall be at least 96 in (2440 rnm) wde and
shaE have an ac-mt access aisle 60 in (157.5 rnm)
wde nurnum (see F 9). Paddng access airde$ sha

eneance and shall comply wh 43. Two acceble

Parked vehicle overhangs shag nt reduce the clear

F_.XCZEFCf: If accessible spaces for uans

(2440 rnm) wecwlh 4.5, Ground
F/oor Surfaces.

4.6.4 Signage. Accessible parldng spaces shall be

showing me symbol of ;cssibli (se 4.30.5). Such
signs shall no be obscured by vehicle parked in the

O ,--..- OF;Tea;O n ’--", O,’--"O 0
fl fl fl 0 D D O
!) fl 0 i) 0 O O

D O g 0 O 0 O O

it i;eB O O O O
fl O O O D

DO u lI,.%o#, 0 OO. O 0 .o o o

z,,,,e

252.,

Fig. 9
D Spc--



AceeAim at Loudlng Zone

4.6.5 Passenger Loading Passenoe" toad-

(;525 ram) wide and 20 ft (6 m) long adjacent and
parallel to Oe vehicle pull-up slce (ee Fkj. 10). If

vehicle pull-up spac flen a curb ramp complying
wh 4.7 shall be provided. Veh/de stand/rig spaces
and access asles shil be level with sface slopes

4.6.6 Vert/ca/C/earanc/xle m/n/mum

uer/c de,’ances of 114 access/b
kad/ng zones and ,dong .d,, access rou to

vertical ciarance shou be 114 in.

curt,

4.7.1 Location. Cuo romps complying wi 4.7 shall
be provided wherever an accessible route crcmes a
cuo.

4.8.2. The sope simil be measured as shown in F’xj.
11. Trans/t/m from ramps to wa/k gutters, or

Maxknum slopes of adjoining, road surface
immediately adjacent to the curb ramp, or accessible
route shall no exceed I".20.

X

1"20 m, v:x
where X is levi plane

Fig. 11

(.) (b)

Fig. 12



4.8 Romps

4.7.3 Width. The mirdrnum width of a curb ramp
shall be :36 in (91.5 ram), exclusive of flarl sides.

4.7.4 Sudac.e. Surioces of curb ramps shall comply
with 4.5.

4.7.5 Sides of Curb Ramps. If a curb ramp is
located where pedesUtans must walk across the ramp,

slope of the flare shall be 1:10 (see Fig. 12(a)). Curb
ramps with returned curbs may be used where pedes-
tns would not normally walk aos the ramp (see
o.
4.7.6 OuOt-up Cud) Ramps. O,t-up curb ramps

vehicular trdic lanes (see F’ 13).

Ff. 13

4.7.7 Wangng Textus. (Removed and resewedL

4.7.80b Curb ramps shall be located or
protected m prevent their obsuon by paed

4.7.9 Locion ated Crossings. Curb ramps
at rn#ed crossings sh be’yconf ,hin

4.7.10 Diagonal Curb Ramps. if diagon (or cor-

curb ramps shall 48 in (1220 mm) minimum
dear as shon in F. c) and (d). if diagonal

in (1220 mm) cter spece shall be the markings
(see Fig. 1.5(c) and (d)). if diagonal curb ramps have
flared sides, they shall also have at least a 24 in (610
mm) long segment of sU’aigh curb locat on each
side of the curb ramp and within the marked crossing
(see F’. 15(c)).

4.7.1 1 Islands. raised istnds in crossings shll
be cut through level with the or hve curb ramps
at both des and a area at least 48 in (1220 ram)
long in the part of the Land intersected by the
oossings (see F’. l(a) and (b)).

4.7.12 Uncurbed Int-sections. (Remo
reserved).

4.8 Ramps.

4.8.1" GenesaL Any part of an accessible roue
a slope gree thon 1".20 shall be considered a ramp
and comply 4.8.

4.8.2" Slope and P.be. The ieas possible slope
shah be used for any ramp. The madmum slope of a
ramp in new consUucli sh be 1:12. The rnaimum
rise fur any run shall be30 in (760 ram) (see F 16).

apas1 re$ as hmm in Table 2 i space
Ixetit tbe me of a 1:12 slope or le

4.8.3 Wdfft. The minimum clem width of a
ramp be 36 in (915 ram).

4.8.4 landings. Ramps shall have level landings at
the bouzx and top of eech run. I.nclings sh-,dl have
be folovmg feares:

(1) The landing ag be at least a wide as the ramp

(2) The landing length bea minimum of 60
(!525 ram) clear.

(3) if mrnps change (-cOon at arngs, me
mJmmum landing size mail be 60 in by 60 in
mm by 152 ram).

(4) if a doonvay is located at a and then me ara

4.8.5* Handrails. If ramp run has a rise reater
than 6 in (250 ram) or a horizontal projection greter
than 72 in (! 030 ram). then it shall handrails on
I Handrails are not required on curb ramps.
Hand shall on’q:dw 4.26 and shall have the
folk fasture

(1) HandraUs shoU be prodded aionO both sidas of

at lea. 12 in (30 nn) beyond the p and bo:m of

or gmund surface_

() The ckmr space between the handrail and
wall stl be 1-1/2 in (8 ram).

(4) Gdpping surfaces stall be con’dnuous.

(5) Top ofhandra/ gripp/ng surfaces s//I be
mounted belem 30 in and 34 in (760 rnm and 865
rnrr aboue ramp surface

(6) Ends of hand’a/Ls sl! be either rounded or

(7) HandaZis sha/] not rcaZe w/tJn the/r



4.8 Ramps



4.9 Stairs

Maximum Psz Maximum Horzomai Po)eczion

Sioz m mm ft m

F 16

4.6 Cross Slope and Surface The cross
slope of ramp surfaces shl be no gmmer than 1:50.
Ramp sudsces shall comply w#h 4-.

dropolfs shall have curbs, walls, railings, or projecting

ramp. Curbs shall be a minimum of 2 in (50 mm)

4.8.8 Outdoor Conditions. Outdoor ramps and

4.9 Stair

4.9.1/dmum Humber. Ss to be
abu 4.? shaU convu 4.9.
4.9,2 Tin.ads mid On any given fght of

! ! in (280 ram) wide, measured from to riser
(see el; ]e(a)). Open reds are rxpemon

4.9.3 lqoslngs. "rbe undersides of nosjs shall not

of the tread shall be no greater than 1/2 in (|2 ram).
Risers be sk,d or the urxrside o the nosing

hoonmL r,los- shell project no mcxe than 1-1/2 in
(38 ram) (see Fig. ]8).

4.9.4 HandraiLs. Staimmys shall have handrails at

(1) Handra shall be conl,xus alon(j both skies of
slaim The inside handrail ords (F la)a
(b)).

(2) If Mndls nn shd
12 in (5 ram)d phr at

12 (5 ram) p of d
m. ep, e a

B1n o a dince

rofe hon(s
lc) (d)).H BmW
4.4.

(3) aMBsl
1-]/2 (

(4)G
mor

o
(5) T ace .
(6) o[ mdor

(7) sne gs.
4.9.5 Te Wmings S(Ro

4.9.60uCriand
a di r1n
au ng



4.9 Stairs

vertical guard rail

section

1

F18
Gsable T.ad Width and Examples o(Acceptable llosings

(c)



4.9 Stairs

(b)
Ek-mtlon oCema- Handndl

(,,)

() (d)

NOTE:
X ls the I21n mlnlmum handmil exnslon requlmd

at ach top mwr.
Y is the minimum handr extnon of 12 n plus the
width ofone mind that ls mqubd at eachmr1er.

Rg. 19
Stair Handmas



4.10 Elevatom

4.10 Ewmor
4.10.1 General Acce/b/ elevm shall be on an

route and shall comply w#h 4.10 and with
be American Nalonal ,Tgandard ,Tfety Code for

ANSI A17.]-lg78 and A17.]a-lgT9. This standard

rermofthctoureeor

4.10 Autonmc OpemU Bey=or op=rm

to floor landks win a tolerance of !/2 in (13 ram)

dent of the opemt:j device and shall correct the over-
travel or undertraveL

4.!0.3 Hall Call Buttorm. Call buuons In elevator
lobbies and halls shall be cantered at. in (1.06.5 ram)

minimum of :3/4 in (]9 ram) in the smallest drnen-
sion. The button desgnang the up dec’on shall be

projec 0e eMuor more than 4/n
rnmL
4.10.4 Hall Llntems. ^ and audible signa
shall be provided at each hoistvay erm-ance to inclJcate
which car is answering a call. Audible sicjnais shall
sound once for the up orecon and twfce for the
down drec’an or shall have refill annuncfiato that
say "up" or "down." Visible sgnals shall have
foiiowmg features:

their cen is at least 72 Jn (1830 ram) above the

(2) V’ual elements shall be at least 2-/2 in (64
ram) in the smallest crnenon.

(.3) Signals shall be vise from the vcinJty of the

vsible from the vnJty of hall call buons, and con-
forrrng to the above requrement shall be acceptable
(ee 20).

4. 0.5/Lsed Characte on Hoistay

jaml The centeflJne of the characmrs shal be 0 in
(!525 ram) from he floor. Such characters shal be 2
in (50 ram) high and shall comply w#h 4_30. Per-

I>

!’!oi and Elevator Entrances

4.10.6" Door Protectiv and Reopening Device.
Elevator doors shall open and close automaally.
They shall be provided w#h a reopening device that
wll stop and reopen a ca door and hoistway door

object or person. The device shall be capable of corn-

an ob"tion palling ’u’ough opening at heights
of 5 In and 29 in (125 mm and735 mm) from the
floor (see F’K 20). Door reopening devices shall
remain effeclm for at least 20 seconds. ARer such an
ireerval, doors may dose in accordance wh
requirements of AHSI A17.1-1978 and AlT.lIg79.

4.10.7= Door and Signal Timing for Hall Calls.
The minimum acce lrne from no.cation a
car i answering a call unEl the doors of lhat car
to cose shall be calculated from le following

T D ofT= D
;.S ft/s 445 r,vn/s

where T fatal ne in seconds and D distance (in
feet or millimeters) from a point in lobby or cot.

in (1525 ram) dir in fron of the farlhest



4.10 Elevators

call button controlling that car to the centedine of its

hoistway door (see Fig. 21 ). For cars with in-car lan-
tem T begins when the lantern is visible from the
vicinity of hail call buttons and an audible signal is
sounded. The rnnirnurn accepab/e noitication time
sha/] be 5 secors.

13

7

4

O distance in feet

4.10.8 Door Delay. for Car The minimum
time for elevator doors to remain fully open in
response to a car call shall be 3 seconcL

4. ! 0.9 Floor Plan of Ele:’ The floor area
of elevator cam shall provide sp:e for wheelchair
users to enter the car, nneuver within reach of con-
trois, and edt from the car. Acceptable door opening
and Inside dirnensio shall beas =hon in F’i 22_

The clearance betveen the car platform sill and the
edge of any hoimvay landing shall be no greater than
1-1/4 in (32 mm).

4.! 0.!0 Ftoor Surfaces. Floor surfaces shall com-

4.|0.| | B]umlnaUon Levis. The level of iltumina-
on at the car corm’o ldatfom and car threabod
and landing sill shall be at least 5ies (5:3.8
lux).

4. | 0, | 2* .ontl’Oi F.levator control I:ns shall
have the following features:

(]) Buttons, ,=Jl control buttorm shall be at least .3/4
in (]9 ram) in ttetr smalle= drnension. may be

or flush.

(2) Tact and Visual Control indicaton. control
butmrm shag be designated by ra/.sed standard
alphabet characters for letters, arabic charactms for
nummals, or =andard symbols as shown in Fig. 23(a),
and as required in AHSI A17.1-1978 and A17.]a-1979.
Raised charactem and symbols shall comply dth 4.30.
The call button for the main ent floor shall be

80 n------------
2030 ’l

(a)

36rain
915

(b)

Fig. 22
tlnimum Dimensions of Elevator Cars

designated by a raLsed star at the left of the floor
degnation (see Fig. 2_’3(a)). All ra/.sed designations for

manently attached, are an acceptable means to pro-

provided with visual indicators to show when each call

extinguished when each call L answerecL

(:3) Height. All floor buttons shall be no higher than
48 in (1220 rnm), urdess there is a substantl
increase in cosL in uhk:hc the rrmxum mour-
ing height rnag be increased to 54 in (1370 rnr,
above the floor. Emergency controls, including the
emergency alarm and emergency stop, shall be
grouped ate bottom of the panel and shall have
their centenes no less than 35 in (890 ram) above

floor (see F’. 2.a) and



4.10 Bevatm

(I) (b)
Palm Detan Conld Height

()

(4) Locatior Cootrob shall be on a from
wall if cars have center opening doors, and att side
wall or at the front wail nex to the door if cars have
sde opening doors (see F 23(c) and (a’)).

4.10.13" Car Podtion Indicators. In elevator cars,

a visual car posion indicator shall be provided above

passes or stops at a floor by die elevators, the
corresponding numemb shall iiluminote and an aud-
ible signal shedl souncL Nume-als shall be a minimum
of 1/2 in (13 mm) high. The audible signal shall be no

less thn 20 decibels with a frequency no higher than

1500 Hz. An autornatc verbal announcement of
floor number at which a car stops or ich a car
passes may be substituted fore audible signal

4.10.14" Communk:al=ion If pro

between the elevator and a point outskM the hoisway
shall comply with AHSI A17.1-1978 and A17.1a-1979.
The highest operable part of a two-way communicata
system shall be a urn of 48 in (1220 ram) from
the Ikor of the car. It dudl be idercif-l by a rai or
recessed symbol and lettering complying uith 4_30 and

handset, then the length of the cord from the Panel to



4. ! 3 Doors

the handset shall be at least 29 in (735 ram). I[
syst,rn L loc(ed/n a closed count, he corn.
par,.ment door hardware sha/! con/otto to 4.27, Con.

intercommunication system shall not require uo/ce
cornmunict/or

4.1 lorm

4.1 1.1 l:ion. Porm/pemby

4.11.2. Other Reqtdmments. If platform lifts are
used, they comply with 42.4, 4.5, 427, and the

e lift in compliance ih 4.H.2.

4.!2 Windows.

4.13 Doors.

4.13.2 Revolving Doors and Turnstiles. Revolving
doors or lures’dies shall not be the onh/means of
paage at an accessible entrance or along an access-
ible mute. An accessible gate or door shall be pro.
uled adjacent o the turnstile or revolving door and
shall be so designed as o facilitate the same use

4.13.3 Gate including ticket 9ate shall
meet applicablessof 4.13.

4.13.4 Double-Leaf Doonvay=. If doorways have

one leaf shall meet the spedftions |n 4.13.5 and
4.13.6. That iet be an active leaf.

4.1:3.5 Clear Width. Doorwa .droll have a
minimum clear opening of 32 in (815 ram) with the

door md he =top (ee Fig. 24(a), (b), (c), and (d)).
Openings more than 24 in (610 ram) in depth shall
comply with 42.l 4.32 (see F’. 24(@).

EXC.EPTION: Doors not requir full userpassag
such as shallow ctosets, may have the clear opening
reduced to 20 n (51O mrn

(a) (b)

()
Door

(d)
Folding Door

Fig. 24

32 m

(e)
Doorway Depth

33



4.13 Doors

Pull Side

I

X Push Side

Pull Side

NOT xm 12 m (305 rnm) Ifdot both 8

E.: x 5 in 191. m,-n) mlnirnum If y 60 in

112 ram); x = . Jn (!0. ram) minmxn fy--
5*, tn 11370 ram).

5mln
1370

ll’ y 48 in (1220 m) minimum door i’
bo e iaeh end ctoeet’.

X

24ramNil Side

J’O’I y-- 54 in 11370 mm) minimum if :er ms
cJoser.

Push Side

r,R)T y 48 In (1220 ram) minimum if docx has
c:tams,.

doors in aJ0ves sh compVth the ckmrances for front apprtmches.



4.13 Doors

(
F=aAppro, sam8 Door

(e)

x
24m

(f)
Lm: Side Smandgx’s

Fig. 25
Ptaneuverlng Clearances at Doors (Continued)

Fig. 26
Two Hinged Doors in Series



4.13 Doom

4.13.6 Maneuvering Cieamnce at Doors.
Minimum maneuvering clearances at doors that are
not automaUc or power-assisted shall be as shown in

P- 25. The floor or ground area within the required
clearances shall be level and clear. Enl doors to
acute care hospital bedrooms for in-patients shall
exempted from the requirement for space at the latch
slcie of the door (see dimenon "x" in F’. 25) if the
door is at least 4A in (| 120 turn) wide.

4.13.7 Two Doors in Series. The minimum space
between two hinged or pivoled doors in series shall be
48 in (1220 mm) plus the width of any door vingng
into the space. Doors in series shall swng either in the
same direction or away from the qce between the
doors (see F. 2).

4.13.8" Threhok at Doonmy Thresholds at
doorways shall not e:eed 3/4 in (]9 ram) in height
for exterior sliding doors or ]/2 in (13 ram) for other
types of door Rinsed thresholds and floor level
changes at accessible doonvays shall be beveled with a
slope no greater than (see 4..5)).

4.13.9" Door Hardware. Handles, pulls, latches,
locks, and other opera0ng devk:es on accessible doors
shall have a shape that is easy to grasp with one hand
and does not require tight grasping, tight pinching, or

handles are acceptable clesgr When sliding doors
& .Ik,

doors at acceible entrances to the unit itself all
comply the requments of th pemgrap Doors
to lazardous areas !1 hve hardware comping with
4.29.:3. Moment no retried for acceible
door.ge/ghe than /n (1220 ram) aboe

4.]3.]0" Doo Cioe Ira cxrh a clcr, then
the weep perkxi of the closer shall be adjusted so that
from an open positon of 70 degrees, the door will take
at least :3 seconds to move to a point 3 in

door.

4.13.I 1" Door Opening Fon:e. The maximum
force for pushing or pulng open a door shall be as

(1) Fire doors shall have the minimum opening
force allowable by approprime adminisatJve
authority.

(2) Other doo

(a) ext= hinged doo (Re..

(b) interior hinged doo: .5 Ibf (22.2N)

(c) sliding or folding doors: .5 lbf (22.2H)

These forces do not apply to the force required to re-
tract latch bolts or disengage other devices that rnay
hoid the door in a closed position.

4.13.12" Automatic Doors and PowenA.ied
Doo. if an autornatc door is used, then it shall com-
ply with American National Standard for Power-
Operated Doors, ANSI A158.I0-I97g. Slowly opening,
low-powered, automatic doors shall be considered a
type of custom design installation as described in
paragraph 1.1.1 of ANSi A].56.10-1979. Such doors
shall not open to back check faster than 3 seconds
and shall require no more than 1.5 Ibf (66.6N) to stop
door movement, if a power-assisted door is used, its
door-opening force shall comply with 4.] 3.1 ] and its
closing shall conform to the requirement in section
10 of AHSI A]56.10-1979.

4.14 Entmncex
4.14.1 Minimum Numl’. Entrances requ/red o
be accessible b 4.1 shall be pa of an accesble
route and shall comply 4.:3. Such en0-ances shall

transportation stops, to accessible parking and
passenger loading zones, and to public s’ee or
gdewalks if available (see 4.3.2(1)). They shall alo be
connected by an accessible route to al accessible
spaces or elements within the building or facJli.
4.14.2 Service Entrances. A service entrance shall

tory or garage).

4.15 Ddnldng Fountains and Water Coolers.

4.15.1 Minimum Number. Drn/dng/ounta/ns or
water coolers reqtdred to be accessible bg 4.1 shalt
compig with 4.15.

4.15.2" Spout Height. Spouts shall be no higher
than 36 in (915 mm), measured from the t]oor or
ground surf-aces to the spou outlet (see F’ 27(a)).

4.15.3 Spout Loca’dofl, The spouts of drinking
fountains and water coolers shall be at the front of the
unit and shall direct the water flow In a a’ajectory that
i parallel or nearly parallel to the front of the unit. The
spou shall provide a flow of water at least 4 in (100
ram) high so as to allow the inserln of a cup or glass

4.15.4 Controlx Coneos shall comply with 4.27.4.
Untt cono’ots shall be front mounted or side mounted

4.15.5 Clearances.

(1) Wail- and post-mounted cantied un shall
have a clear knee space between e bom’n of the
apron and the floor or ground at least 27 in (68.5 ram)
high, 30 in (70 ram) wide, and 17 in to 19 in (430
mm to 48.5 ram) deep (see F’ 27(a) and (b)). Such
units shall also have a minimum dear floor space 30
in by 48 in (760 mm by 1220 ram) to allow a person
in a wheelchair to approach the un facing fovard.



4.16 Water Closets

(2) Free-standing or built-in units not havng a clear
space under them shall have a clear floor space at
least 30 in by 48 in (760 mm by 220 ram) that
allows a person in a wheelchair to make a parallel
approach to the unit (see Fig. 27(c) and (d)). This
clear floor space shall comply with 4.2.4.

4.!6 Water Closets.
4.16.1 General Accessible water closets shall com-
ply wi 4.!E For water closets in accessible dwelling

see 434.5.

4.16.2 Gear Floor Space, Clear floor space for
water closets not in stalls shall comply with Fig. 28.
Clear floor space may be arranged to allow either a
left-handed or right-handed approach.

4.16.3" Height. The height of water closets shall be
17 in to 19 in (430 mm to 485 mm), measured to the
top of the toet eat (see F’j. 29(b)). 5e.ats sh no

4.16.4" Grab Bars. Grab bars for water closets not
located in shall comply with F’u: 29 and 4.26.

8ndn

(a)
Spout Height and Clear Floor Space
Knee C.amnce

(c)
Free-Standing idlt-in

Fountain or Coelet Fountain or Cooler

Fig. 27
Ddnidng Fountains and Water Cooler



4.16 Water losets

min

Fig. 28
Clear Floor Spce at Water Closets

floor

12 ,

Back Wall

12 .42

Fig. 29 sew-.
Grab Bars at Water Closets

4.16.5" Flush Controls. Flush controls sill be
hand operated oraand shall comply with
47.4. Controls fo flush valves shah be mounted on
the wide side of toilet areas no morn than 44 in (1120
mm) above the floor.

4.16.6 Dispensers. Toilet paper dispensers shall be,

installed within reach, as shown in Fg. 29(b). DLspen.
se that control deliuenj, or that do not perrrdt con.
tmuous paper flow, sha not be used

4.17 Toilet Stalls.

4.17.1 Location. Accessible toilet stalls shall be on
an accessible route and shall meet the requirements of
4.17.

4.1"/.2 Water Closets. Wa close in access/hie
stalls shall comply with 4.16.

4.17.3 Size and An’angement. The size and

arrangement of toilet stalls shall comply with Fj.
30(a). Toilet stalls with a minimum depth of 56 in
(1420 ram) (see F’ 30(a)) shall have wall-mounted
water closet. If the depth of toilet stalls is increased at
least 3 in (’/5 ram). then a fioor-mounL-d wamr dose.

reversed to alow a le- or right-hand approach.

EXCEPTION: In instances of alteration work where
prouLsion of a standard stall (g. 30(a)) i.s structurag
/mpract/cable or where pEumb/ng code requ/mJnen
preuent combin/ng exY..g sta to prouide space, an
altej’nate sta (Fig. 30(b)) mag be. prouided in lieu of

stand,vdsta.

4.|7.4 Toe Clearances. In standard stalLs, the fom
pardon and at least one side par’dtion shall provide a
toe clearance of at least 9 in (230 ram) above the
Poor. If the depth of the stall is greater than 60 in

(1525 mm), then the toe clearance is not required.
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4.!7 Toilet Stags

32mini
815 r alternate

56rain
)420

48 .. ()

wall mounted

fir. mount w..

(*;)
SznddS

w. wall mnUfl|nd w.C

fir, me;ranted w.c.

42 .
lOSS

1370

69ram

1310

(b)

wWl
will mounted w.c,

fit..mountod w.c.

(c)
Rear Wall Stancld Stall

/----alte+note
12ms . 401421



4.H7 Toilet Stalls

4.! 7.5" Doors. Toilet stall doors shall comply with
4.13. If toik sta//approach Ls/orn the/arch s/de of
the stall door, clearance between the door side of the
stall and any obstrucn rnay be reduced to a
rninum of42 in (1065 ram;.
4.1"/.6 Grab Barn. Grab bars complying with the
length and posoning shown in Fig. 30(a), (b), (c),
and (d) shall be provided. Grab bar= may be mounted

ping surface at the locations dwn and do not
obstruct the requited clear floor are Grab bars shall
comply with 426.

4.18 Urina

4.18. l General ^cce=ible urinals shall comply with
4.18.

4.182. l-leiht. Clrinals shall be talFtype or waIFhung
with an elongated rim at a maximum of 17 in (430

4.18.3 Clear Floor Space. ^ clear floor space 30 in
by 48 in (760 mm by 1220 ram) shall be provided in
front of urinals to allo forward approech. This clear
spacen adjo or c,edap m acce route =rid
stil cply with d2..4. Ur?na/shJeks that do not
extend beyond the front edge of the urotal rn may_
be provided with 29 in (735 turn) clearance beaueen

4.18.4 Flush Contm Flush controls shall be hand
operated or automa0c, and shall coml:dy with 4.2"/.4,
and shall be mounted no mor than 44 in (I 120 mm)

4.19 Lavatories and Mirrors.

4.19.1 General. The requirements of 4.19 shall apply

4.19.2 Height and Clearances. Lavatories shall be

v/de a clearance of at least 29 in (735 ram) from the

clearance shall comply with I=’. 31.

4.19.3 Clear Roor Space. A dear tor :=ce 30
in by 48 in (760 mm by 1220 ram) complying with
42..4 shall be provided in front of a iavatocy to allow
fonvard approach. Such clear floor space shall adjoin
or overlap an accassible route and shall extend a max-
imum of 19 in (485 ram) underneath the lavato (see
F’x 32).

4.19.4 Expol Flpes and’Surfaces. Hot w,,ter

and drain pipes under lavatories shall be insulated or
otherwise covered. There shall be no sharp or abrasive

4. | 9.5 Faucets. Faucets shall comply with 4.27.4.
push-type, and electzonically controlled

mechanisms are examples of acceptable designs, Self-
closing valves are allowed if the faucet remains open
for at least 10 seconds.

4.19.6" MJm)rs. hnrs shah be mounted with the
bottom edge of the reflecting surface no higher than
40 in (1015 ram) from the floor (see Fig. 31).

4.20 Bathtub&

4.20.1 General Accessible bathtubs shall comply
with 4.20. For bathtubs in access/b/e dwelling units,
see 4.34_.4.

4202. Ftoor Space. Clear floor space in front of
bathtubs shall be as shown in Fig. 33.

42.0.3 Seat. An in-tub seat or a seat at the head
end of the tub shall be provided as shown in Fig. 33

att-hmems shall comply with 426.3. Seats shall be

42.0.4 Grub Grab bars complying with 4.26
shall be provided as shown in Fig. 33 and 34.

0,,,,,, l 1" 1,,,o o...,..-

17m

48 role



4.20 Bathtubs

beck

(@

melcntrl

(a)
With ,eat h Tub

floor

,.’,’ .
held

41



4.20 Bathtubs

4.20.5 Controls. Faucets and other comrds com-
plying with 4.7.4 shall be located as shown in F’Kj. 34.

4.20.6 Shower (Jnit. A shower spray unit with a
hose at least 60 in (152.5 ram) long that can be used
as a fixed shower head or as a hand-held shower shall
be provided.

4.20.7 Bathtub Enclosures. If provided, enc]osurea

wheelchairs onto bathtub seats or into tubs.
Enclosures on bathtubs shall not have tracks mounted
on their rirn

4.21 Shower Stalls.

4.21.1" GeneraL Accessible shower stalls shall
comply with 4.I. For shower stalls in access/b|e

dwelling units, see 4_34.5.5.

4.2|.2 Size Cleal-al1P,s. Shower stall size and
clear floor space shall comply with i 35(a) or (b).
The shower stall in Fi 35(a) shall be 36 in by 36 in
(915 mm by 915 ram). The shower stall in Fi 35(b)
will fit into the space required for a bathtub.

4.21.3 Seal A seat shall be provided in shower stalls
36 in by 36 in (9]5 mm by 915 ram) and shall be as
shown in Fig, 36, The seat shall be mounted 7 in to
!9 in (430 mm to 485 ram) forn the bathroom floor
and shall extend the full depth of the stall, The. seat
shall be on the wall opposite the controls. The
tural strength of seats and their attachments shall

4.21.4 Grab Bars. Grab bars complying with 4.26
shall be provided as shown in F. 37.

4.21.5 ControLs. Faucets and other controls com-
plying wi 4.27A shall be located as shcmm in Fig. 37.
In shower stalls 36 in by 6 in (9]5 mm by 9]5 mm),
all controb, faucets, and the shower unit shall be

4.21.6 Shower (Jnit. A shower spray unit with a
hose at least 60 in (1525 mm) long that can be used
as a fixed shower head or as a hand-held shower shall

(SIS.ram I, 915-mm)

(b)

(7SO-ram b ;525-mm) S.

Fig. 35
Shor Size and (3emam-es
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4.22 Toit Rooms

16 ma.
33O

Fig. 36
Shower Seat Design

EXAM: in unmoniWred {aciiities where
vandalism is a conaideration, a foxed shower head
mounedaz in (1220 ram) aboe the shower Ioor
rnat be used in lieu of a hand. shower head.

4.21.7 Curbs. If provided, curl in shower stlls 36
in by 36 in (91.5 mm by,915 mm) shall be no higher
Uan ]/2 in (13 nrd. Show that are 30 in by
60 in (760 mm by 152.5 ram) shall not have curbs.

4.2!.8 Shcm’erF_ou if ixovided, endosums

4.22 Toi Romnl.

422.1 Numim’. To fad/JZ
(C)4.1lcomph ,L2Z

4.13. E g

control
r

control wall

36-1n by 36-in (915-mm by 91nu) Stall

beck

.18

control

30-In by 60-in (760-ram by 157.5-mm) Sta

Fig. 37



4.22 Toilet Rooms

4.22.3 ear Floor 8pace, The accessible fixtures
and conlxois required in 4._4, 4.22, 4.22.6, and
42.7 shall be on an accessible route. An unobstruc-
ted turning space complying with 4.2.3 shall be pro-
vided within an accessible toilet room. The dear floor
space at fixtures and controls, the accessible rou

c/os and one/auaZonj, a clear/ioor space o/’30 n

4.22.4 Water Closet. If toilet stalls are provided.
then a least one shag con,ply with 4.17; water

shall comply with 4.16. If war closets are not in
staiL then at least one shall comply with 4.16.

one shall comply with 4.18.

4.22.6 Lavatories and/Vgrrors, If Ivatories and
mirrors are provided, en at least one of each shall
comply with 4. 9.

4.22.7 Contz|s and DLpensers. If controls, dis-
pense receptacler or other equipment is providecL

rout and sl comply 42?.

4.23 BaUrooms. BaUtng Facades. and

4.23.! /tn|mum rium’, lnrooms,
facies, or show" rooms o be

4.] shatl complyw 4?. and shall be on an
ssible route. Forabarrooms in access-

4.23.2 Doors. Doors to accessible Ithrooms shall

space required for any flxtm

4.23.3 Clear Floor Space. The accessible fixtures
and controls required in 4.2..4, 4.2.3.5, 4.23.6, 4.23.7,
4.23.8, and 4.2.3.9 shall be on an accessible rou An
unobstructed turning space cornplying with 4.2.3 shall
be provided within an" accessible bathroom. The clear

,XCcxTIOI In baUzmoms uiUz ordg one uater
cJoseC one ZaJaonj, ar one

4.23.4 Water Closets. if toilet stags are providecL
then at least one shall comply 4.17; its water
closet shall comply with 4. | 6. If water do.sets are not in
slam then at least one shall comply 4.16.

4,23.5 UrinaLs. If urinals are provided, then at lea
one shag comply with 4.18.

4.23.6 Lavatories and Mbtom. If lavatories and
mirrors are proved, then at least one of eacfz shall
com 4.19.

4.23.7 Controls and Dispensers. if controls, dis-
pensers, receptacles, or other equipment is provided,
then at least one oi each shall be on an accessible
route and shall comply with 4.27.

4.23.8 Bathing and Shower Facilil:ies. If tubs or
sowers are provided, then at least one accessible tub
that complies with 4.20 or at least one accessible
shower that com.plies with 4.21 shall be providecL

4.23.9* iv-,didne Cabinet If medicine cabinets
are provided, at least one shall be located with a
usable no higher than 44-in (1 20 mm) above
the floor space_ The floor space shag cornply with 4.2.4.

4.24 Sinks.

4.24.1 General Sinks required to be access/Z
4.1 shall comply with 4.24. Sinks in lchens of access-
ible dwelling units shall comply with 4.34.6.5.

4.24.2 Height. Sinks shall be mounted with the
counter or rim no higher than 34 in (865 ram) from
the floor.

4.24.3 Knee Clearance, Knee c:tearance that is
least 27 in (68.5 mm) high, 30 in (760 mm) wide, and
19 in (485 ram) deep shall be provided underneath

4.24.4 Depth. Each sink shall be a maximum of
6-1/2 in (16. ram) deep.

4.24.5 Clear Floor ,Space. ^ clear floor space at
least 30 in by 4 in (760 mm by mm) complym.n.
with 4.4 shall be provided in front of a sink to allow
fonvard approach. The dear floor space shall be on an
accessible route and shall extend a maximum of 19 in
(485 ram) undemeam the sink (see F’. :32).

4.24.6 Exposed Pipes and Surfaces. Hot water
and. drain pipes exposed under sinks shall be insulated
or otherwise coverecL There shall be no sharp or
abrasive surfaces under sinks.

4.24,7 Faucets, Faucets shall comply with 4.27.4.
Leverperateck push-type, touch-type, or eteconically
controlled mechanisms are acceptable designs.

4.25 Storage.
4.25.1 General F’ed storage fales such as
cabinets, she.Jves, closets, and drawers requJ/d to be
accessile bj 4.! shall comply 4.2.5.

4.25.2 Clear Floor Space. ^ dear floor spac,, at
least 30 in by 48 in (760 mrn by 220 ram) complying
with 4.2.4 that allows either a fonvard or paragal
approach by a person using a wheelchair shag be pro-

4.25.3 Height, Accessible storage spaces shall be

4.2. and 4.2.6. Clothes rods shall be a maximum of
54 in (1370 ram) from the floor (see Fig. 3).

4.25.4 Hardware. for accessU storage
facilities shall comply 4.27.4. Touch latches and



4.28 Narms

4.26 Handrails. Grab Bars, and Tub and
Shower Seatx
4.26.|* Gener All hmIrails, grab bars, and tub
m",d,v ,"r’--’-;-- 0.,- bc ..’c.,Jc by 4.1,
4.8, or 4.9 sh comply 4.26.

4.26.2" Size and Spacing of Grab Bars and
HandraBs. The diameter or width of the gripping sur-
fra h,mdr- (x ab ba sk be 1-i/4 in
1-1/2 in (32 mm to 38 mm), or the shape shall provide
an equivaant gripping surfac If handrails or grab bars
ar mounted adjac’t to a wall, the slce between the
wall and the grab bar shall be 1-I/2 in (38 ram) (see
Fig. 39(a), (b), and (c)). HandraiLs may be locl-cl in a
rece. i the rece i a maximum of 3 in (75 ram.
deep and extends t least 18 in (455 mm) the
top of the rail (see F’. 39(d)).

4.26.3 Stnuml Stngth. The sUucturai sU-ngth

rnoun devices hail meet following

(!) Bending stress in a grab bar or seat induced by
the maximum bending moment from the applic,tion
c20 Ibl (HI21I) shall be than the allowable
sires for the material of the grab bar or seat.

(2) Shear stress induced in a gab bar or seat by the
application of Ibf (IH2I) shall be less thn the
allowable shear su’ess for the materiai of the grab br
or seat. If the connection between the grab bar or seat
and its mounting bracket or other support is con-
sideed to be fully then direct and torsional

(3) Shear force induced in a fastens" or mounting
from the a#cation 250 Ibf (lll2r,i) shall

be le than the allowable lateral load of either the fas-
taner or mounting device or the suppong structure,
whichever is the smaller allowable lcod.

(4) Tensile fore induced n a fastener by a drect
tension fore o 20 Ibf (IU2) pus the
rnaxum moment from the appleton of 2.50
(]112i) shai be kss than the allowable withdrawal

(5) Grab bas not rotate wn the

4.26.4 Emnatng-m ^ handra or grab

have a minimum radius of 1/8 in (. ram).

4.2"/ Conl and Operating
4.2’/.1 General. Controls and operating

cempy 4.2.7.

4.27.2 Cear Fk Space. Clear space corn-
4.2.4 that allo a forward or a parallO

alroach by a perm using a wheek:t’ah" shall ba pro-

operable equipment

4.27.3* Height The highest operable pa of

re.h rang specied Jn 4..5 md 4.2.6. Excel
hee the ue of special equipment dictat otheise,

walls shall be mounted no less than 5 in (380 ram)
abow the floor.

4.27.40petln. Contml and
mechani.’ns shil be operable with one and shall
not rluire tight gripping, pinching, or tsting of the
wrist. The force requi,"l to activa conlnls shall be
nogr than 5 ibf (22.2

4.28 Alarms.
4.28.! Gene Arn .enrequ,, o be

th equilent sound in the room or
Sl:"e by at least 15 decibeb or excead any max-
imum sound level with a duration of 30 seconds by
decibels, whichever is louder. Sound level for aiarrn
signals shll not exceed !20 decibe

4.28.3" V’’ual AJarms. If pn:ided, electrically
powered internally illuminated emergency exit signs
shall flash as a visual emergency atarm in con)unction
with audible emergency alarms. The flashing frequency
of visual alarm devices shall be less than 5 HZ. If such
alarms use electric from the building as a pow
source then they ahaii be installed on the same



4.28 Alarms

(I) Visual alarm detes tha are mounted
adjacen o sy eu

4.4"A A

to the building emergency alarm system or shall have
a standard | O-volt electrical into which
such an alarm could be connected. Instxuctions for use

of the auxiliary alarm or conneCdon shall be provided

4.29 Tactile Warnings.

4.29.1 General Tactile warningsret be
access/b/e bg 4.1 shall comply with 49.

4.29.2" Tactile Wamings on Walking Surfaces.
(Reserued).
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4.3! Telephones

4.29-3" Tactile Warnings on Doors to Hazardous
Areas. Doo that lead to areas that might wove
dangerous to a blind person (for examl doors to
loading platforms, boiler rooms, stages, and the like)
shall be rnde identible to the touch by a textured
surface on the door handle knob, pul or other operat-

4.29.4 Tactile Warnings at Stal (Resen,,.

4.29,5 TactSe Warnings at Ha=ardous Vehk:ular
Areas.
4.29.6" Tactic Warnings at Reflecting
(R.

4.29.7" Standardizaon. Te.x,l surfaces for tao

4.30 ,Signa 

b 4.1 sha cor, 4.30.
4.30,2" Character Proportion. and numbers
on signs shall haw a Kh-to-heght ratio between 3:5
and 1:1 and a stxoke width-to-height ratio between 1:5
arl 1.-10.

4.30.3" Color Contnlat. Characters and symbols

on a light background.
4.30.4" Raised or Indented Characters or Sym-
bols. Leer and numbers on signs shall be raised or
incised 1/32 in (0.8 ram) minimum and shall be sans
serif characters, Raised characters or symbols shall be
at .5/8 in (16 ram) high, but no higher than 2 in
(50 ram). indented characters or symbols shall have a
stroke w/dth of at least 1/4 in (6 ram). Symbols or I:)k:-
tographs on skjns shall be raised or indented 1/32 in
(0.8 ram) minimum.

4.30.5 Symbols of Accessibllty. Accessible

internat/onai symbol of accebility. The symbol shall
be displayed as shown F’ 43.

4.30.6 Mounting LocatJon and i’ghL Inte_r

skjnage shatt be kx:ated aongs the door on the
latch side and sl’ be rnounted at a hejht of
bem2e 54 [hand66 n (1370 rnm and 7675 turn)

4.31 Telephones.
4.31. I General Public te.lphones required to be
accesstb by 4.! shalt comp wth 4..37.

4.31,2 Clear Floor or Ground Space. ^ clear floor
or ground space at least :30 in by 48 in (760 mm by
1220 ram) that alks either a forward or perallel

(b)

P 43
international Symbol ofAccessibility

approach bya person usg a wheatchair shall be pro-
vded at teiephonas (see Fi 44). The clear floor or
ground space shaJi comply with 42-4. Base

4.31.3" ,4ounting Height. The hjhest operable
part of the 1,4ephone shall be hin the reach ranges
,specified in 4.2.5 or 42_6.

4.31.4 Protruding Objects. Telephones
comp/y w/h 4.4.

4.31.5" Equipment for Hearing Impaired People.
Telephones shall be equipped with a receiver that
generates a rnnetc fiekt in the area of the receiver
cap. Volume conWots shall be in accordance
with4.12.

4.31.6 Controls. Tees shall have pushlxton
controls where service for such equipment is available.

4.31.7 Telephone Books. Tephone boo if prc
vided, shali be Iocamd/n a pose’on that comp//es
with the reach ranges speci[ in 42_5 and 4.2.5.
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4.31 Telephones

48

(a)
Side Reach Possible

see.oN

30m.,

Fomm Reach Required

Mounting Heights1C]e.amnces for T.phone

6min
150

4.31.8 Cord Length. The cord from the teme
to the handset shall be at 29 in (735 ram) long.

4.32 Tabk=. and Work Surfacex

4.32.1 Minimum Number. F’.:I or built-in semtg.

4.1 shall combj with 4.32.

surfaces, dear floor space complying with 4.2.4
be provided. Such dear floor space shall not overtap
kr,ee space by more than 19 in (485 ram) (see Fig.
45).

4.32.3 Knee C,]e,rances. If seating or people in
wheelchairs is provided at table counter and work
sunCacez, knee spaces at lee,st 27 in (685 ram) high.
30 in (760 ram) wide. and 19 in (485 ram) deep
be provided (see I=’ 45).



4. Dwllng Un

44" Heht Wo SuWace tom of
tables work surfaces shall be from 28 in to 34 in
(710 mm to 865 ram) from the floor or ground.

4.33 Asembly Areas.
4.33.1 Mmum Numbs. Assembly and
associated areas required to be accessible bg 4.1

4.33.2 Size of Wheek:hair Locations. Each

4,33.3 Placement of Wheelchair Locans.
WheeP..haW areas shall be an integral part of any1
seotJng plan and shah be dispersed throughout the
sealdng area. They shag adjoin an accessible route
also serves as a means of egress in case of emergency
and shall be located to provke lines of sight compar-
able to those for all vicing area.

F_.XC:F_PTZOH: ,ccessg uiewb’Kj posorm rnag be
ctustered [or bleache, balconies, and ot) areas
hauj sjh Unes ,equee skpes ofgrea
5 perc Equuaent accessible uie.uing
rnag be/ocated on teue.Ls hauZng access/hie egress

4.33.4 Surfaces. The ground or floor at wheelchair

4.33.5 Access to Pedonning Paess, ^n accessible
route shall connect wheelchair seating IocaUons with
.peorming areas, including stages, arena floors, dress-
ing rooms, iocke rooms, and oher speces used by

433.6" Ptacement of Ustening Systems. If the

then suc seres shall be incated within a 50 ft (15 m)
viewing &stance of the stage or pl’,’g area and shag

have a comp view of the sge or paying area.

4.33.7 Types of Listening Systems. ^udio loops
and radio frequency systems are two accel:ble types
of listening system.

4.34 Dwelling Units.

4.34.1 General, The requirements of 4..34 appty to
dwelling units requ/red
4.34.2"/Vn|mum Requiremen An accessible
cheiling unit shall be on an accessible route. An
accesbte dwelling unit shall have the folk:ng
accessible elements and spaces as a minimum:

(1) Common spaces, and facilities seng individual
accessil dwefling un (for example, enu), walks.
trash clposal and mail boxes) shall comply
with 4.2 through
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(2) Accessible spaces shall have maneuvering space
complying with 42_2 and 43?._3 and surfaces coral:dy-
ing witJ 4.5.

(5) At least one accessible route complying with 4.5
shall connect the accessible entrances with all access.
ible spaces and elements wn the ckvelling unit

(4) See 4.1.I(5)(d) PaHd.
(5) Renm,and resecved

(6) Doom to and in accessible spaces that are
intended for passage shall comply with 4.13, except
that the prouisions of4.13.9 apply oniy to the doom

(7) At least one accessiide entrance to the dling
unit shall comply with 4.]4.

(8) Storage in accessible spaces in dwelling units,
induding cabinet shelves, closet% and drawers, shall
comply wi 4_5.

(9) All cont’ois in accessible spaces shall comply
with 4.27. Those portions of heating, ventilating, and
airconditioning equipment requiring regular, periodic
maintenance and adjusmnt by the reslem of a
d.dling shall be accessible to people in wheelchairs, if
air distribuon registecs must be i:daced in or close to
ceilings for proper air ci-’um, this specication
shall not apply to the registers.

unit

(11) Rernoued and reserued

(12) At least one babhroom shall comply with
4_34_5. A full bathroom shall include a water closet a
lavatory, and a bathtub or a shower.

(13) The kitchen shall comply 4_34.6.

(14) If laundry facilities are proVKled, they shall com-
ply wtth 4.34.7.

(]5) The following spaces shall be accessible and
shall be on an accessible route

(a) The are

(b) The dining area.

(c) The sleeping are or the bedroom in one bed-
room dwelling units, or at least two bedrooms or sleep
ing spaces in dwelling units with two or more
bedrooms.

(d) Pato terraces, balconies, carports and gar-
ages, if provided w the dwelling unit

4,34,3 Adaptability, The spedfatkms for 4..4_5
and 4.4.6/ncde the concept of adaptability. Access.
e du.Jtng units may be deskJned for eeherperm.

4,34,4 Consumer Information. To ensure that the
e.stence of adaptable features will be known to the
owner or occupant of a dwelling, the following cor



4.34 Dwdling Units

sumer information shall be provided in each adaptab/e
dwelling unit available for occupancg:

Notcation of the alternate heights available for
the kitchen counter and sink, and the existence of
removable cabinets and bases, if provided, under
counters, sinks, and lavatories.

(2) PioJfication of the provisions for the installation
of grab bars at toilets, bathtubs, and showe

(.3) Notification that the dwelling unit is equipped to
have a visual erne’gency alarm installed.

(4) Idenlcaon of the location where information

(5) Notification that the d,,veling unit has been
designed in accordance with tis Un/forrn Federa!

in addition, the who will be responsible for
making adaptat) shall be provided ith the follow-

(1) Instructions for adjung or replacing Itchen
counter and sink heights and for removing cabinet

(2) A scale drawing showng methods and locations

(.3) A =ca;e dr,,ing showing i;e

edjusmble or repiaceeb counter areas and removable
cabinet

(4) Identification of the location of any equipment

(5) Inslzuctions for ins,ng a visual emergency
alarm systerr if the dwelling unit is equipped For such
an installation.

bathrooms shall be on an accessible route and shall
comply wi tte requirements of 4.34.5.

4.34.5.1 Doors. Doom shall not swing into the clear

4.34.5.2 Water Closets,

(1) Clear floor space at the ater closet shag be as
shown in F’ 47(a). The water closet may be located
with the clear area at either the right or left side of the

(2) The height of the water closet shall be at least
in (0 ram), and no more than 19 Ln
measured to the top of the toilet seat.

(3) S0-uctural reinfon:ement or other provisions that
will allow installation of grab bars shall be provided in
the locations shown in F’ 47(b). If provided, grab
bars shall be installed as shown in Fig. 29 and shall
comply with 4.26.

(4) The toilet paper dispenser shall be installed
within reach as shown in Fig. 47(b).

4.34.5.3 Lavatory, Mim)r and Medicine Cabinets.

(1) The avatory and minors shall comply with
42.2.6.

(2) If a cabinet is provided under the lavatory in
adaptable bathrooms, then it shall be removable to
provide the clearances specified in 4.22.6.

(3) If a ,’nedicine cabinet is provided above the

be located with a usable shdf no higher than 44 in
(]120 ram) =bo the floor.

4,34,5,4 Bathtui If a baitrcub is provided, then it

(1) Flor sp_ Ckr ,oor spe t baObs st
be as shown in F’g..33.

(2) Seat. An in-tub seat or a seat at the head end of
the tub shall be provided as shown in F’ 33 and 4.
The structural strength of seats and their attachments
shall comply with 4.26_3. Seats shall be mounted
securely and shall not slip during us

(.3) Grab bars. Structural reinforcemem or other
provisions that will allow installation of grab bars shall
be proqded in the locatmns shown in Fig. 4. If pro-
vtded, grab bars shall be !r;-talled as shown in Fig. 34

shall comply with 4.26.

(4) Corazt Faucets and ocher contrs sha
located as sho,m in Fig. 34 and shall comply with
42.7.4.

(.5) Shoer unit. A shower spray unit with a hose at
least 60 in (1525 ram) long that can be used as a
ru,.ed shower head or as a hand-hed shower sll be

4.34.5.5 Showem, If a shower is pmvide it shall
have the following features:

(1) Size and cJearances. Shower stall size and dear
floor space shall comply with eiLer Fig. 3.5(a) r (b).
The shower stall in F’=g. 35(a) shall be 36 in by 36 in
(9|5 rnm by 9|5 ram). The s;’v:)wer stall kt F’.
will fit into the same space as a standard 60 in (!525
ram) long bathtub.

(2) Seal A seat shall be provided in the shower sall
in F’ 35(a) as shown in Fig. 36. The seat shall be ?
in to 19 in (4) mm to 485 ram) high measured from
the bathroom floor and shall extend he full depth of
the stall_ The seat shall be on the wag the
controls The st-uctural strength of seats and their
attachments shall comply with 4.6-3. Seats shall be
mounted securely and shall not slip during use

(3) Grab bars. Structural reinforcement or other pro-
visions that will allow installation of grab bars shall be
provided in the locations shown in Fig. 49. If provided,
grab bars shall be installed as shown in Fig. 37 and
shall comply with 4.26.
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Fig. 47
Water (]osts in Adaptabi Bathnx.ns
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Fig. 48
of Grab Ber and Controls of Rathtubs

(4) Controls. Faucets and other conlzos be
Iocamd as shown n F’. 37 and shall comply wth
4.27.4. In ffe sowe stall ]n Flg. 35(a), al con’’ols,
faucets, and the shower unit be mounted on
side wall opposite the seal

(5) Shoer unit A shower sp unit .h a hose at
least 60 in (1.525 mm) long that can be used as a
fixed shower bead at vadous heights or as a hand-held
shower shall be avided.
4.34.5.6 9htub and Shower Enclosure.
Enclosures for bathtubs or "shower stalls shll not
obstruct controls or lnser from wheelchairs onto
shower or bathtub seats. Enclosures on bathtubs shall
not have mcks mounted on their rims
4.34.5.7 Floor Spe. Clear floor space at fix-

4.34.6 Kitcher. Accessible or adapt,able kitchens
en on acce

1mp eunof4.
4.,6." Cn1os-
i cot app or

in (015 ram) mimum,cJn -hwhe suchca M
(]5 ram) minimum.

4.6 oorSA cr flrce at
a in Jn (750 mm 0 ram) coming

4.4 tall ei a ford or a i1

p. or/e.
dsh,asmor.un

in ehsll com

53
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cotrol will

36-1n by 3.bl (l-mm by 915-ram)

’////////////////////

(
30.in ! 60-in (750-ram by 1525-mm) Sta

I’iOT TI l-.m=hamsrrl.lIo rer.igbimx

Fig. 49
Location of Grab Bars and Controls of Adaptable Showe

(a) (b)



4.34 Dwelling Units

4-34.6.3 ConttoL All controls in kitchens shall com-
ply wh 4.27.

4.34.6.4 Work Surfaces. At least one 30 in (760
ram) section of counter shall provide a work surface
that complies with the following requirements (see Fig.
50):

(1) Tbe counter sha be a a maxotu
heht of.34 in (865 rnrr above the/kr, measured

815m 915 mm),

(2)
m (7). 1 re

(3)C a 1
2 () u

(4) A (7 mm
1 mm) afdachm be-.ei(5)mum e dear
s u .e
ssl a mium dr of m

).

(5) a, no mac
usuch coun

4.34.6.5" Sink. "l’he sink and surrounding counter
shall comply wth the following requirements (see Fig.
51 ):

(|) The and sunounding counter shall be
rnoued aZ a ma.dmum height o[34 in (865 rnm)
aboue the lor, rneasumd [rom the floor to the top of
the couer surface, or sha/be adjustable or replace-
able as a unit to provide alternative height of 28 in, 32
in, and 36 in (710 turn, 815 ram, and 915 ram),
measured from the floor to the top of the counter sur-
face or sink rirn. The total dth of sink and counter
area shall be 30 in (760 ram).

(2) Rough-in plumbing shall be located to accept
connections of supply and drain pipes for sinks
mounted at the height of 28 in (7|0 mm).

(3) The depth of a sink bowl shall be no greater
than 6-l/2 in (165 ram). Only one bowt of doublem
1iple-bowl sinks needs to meet this requirement.

(4) Faucets shall comply 427.4, Lever-operated
or push-te mechanisms are two acceptable designs.

(5) Base cabinets, if provided, shall be removable
under the full 30 in (760 mm) minimum frontage of
the sink and su,Tounding counter. The finished floonng
shall extend under the counter to the wall

(

(6) Counter thickness and supporting structure shall
be 2 in (50 mm) rnaxnum over Itte required dear
space.

(7) A dear floor space 30 in by 48 in (760 mm by
220 ram) shall allow forward approach to the sink.
Hinches (485 ram) maximum of the clear tloor
spac may e.xend underneath the sink. The knee
space shall have a cear width of 30 in (760 mm) and
a ck-.ar depth of lg in (485 ram).

(8) There shall be no sharp or abrasive surfaces
under sink Hot water and drain pipes under sinks
shall be insulated or other, covered.

4.34.6.6" Ranges and Cooktops. Ranges and cook-
tops sh comply with 4.34.62 and 4.4.6.3. if ovens
or cookops have knee spaces underneath, then they
shall be insulated or otherwise protected on the
exposed contact surfaces to prevent bums. abrasions,
or elicai shock The dear floor space may ovedap
the knee space, if provide by lg in (48.5 ram)
rnmdmum. The Iocion of con’ols for ranges and
cook-tops shall not require reaching across bums.



4.34.6.7* Ovens. Ovens shall comply with 4_34.6:>
and 4.34.6.3. Ovens shall be of the self-cleaning type
or be located adjacent to an adjustable height counter
with knee space below (see Fig. 52). For side-opening
cNer the door latch side shall be next to the open
counter space, and there shall be a pull-out shelf under
the oven extending the full width of the oven and pull-
ing out not less than 10 in (255 ram) fully ex-

4.34.6.8" Re.fflgemtor/Freezers. Refrigerator/
feezers shall comply 434.6.3. Prcis/on sha/! be

(I) Of the vertical side-by-side refrigerator/freezer

(>) Of the over-and-under type and meet the follow-
ing requiremen

(a) Have at least 50 percent of the. freezer space
beiosv 54 in (1370 ram) above the floor.

o
O

1. Countenop’or wl-mounted oven.
2. PulFout board preferred with sidopening door.
3. Ciesr open spec

Fig. 52

(b) Have 100 percent of the -frigerator space and
controls below .54 in (!370 mm).

Freezers with less than 100 percent of the storage
volume within the limits specified in 4.2.5 or 4.2.6 shall
be the self-defrong type.

4.34.6.9 Dishwashers. Dishwashers shall comply
with 4.34.6.2 and 4.34.6.3. Dishwashers shall have all
rack space accessible from the front of the machine
for loading and unloading climes.

4.34.6.10" Kitchen Storage. Cabinets, drawers, and

(1) Maximum height shall beB in (1220 ram) for at
least one shelf of all cabinets and storage shelves

(2) Door pulls or handles for wall cabinets shall be
mounted as close to the bot/,om of cabinet doors as
possible. Door pulls or handles for base cabinets shall
be mounted as dose to the top of cabinet doors as

4.34.7 lund Facilities. If laund equipment is
provided within individual accessible ck,qEng units, or
if separate laundry faciries serve one or more acces,s-

ible dweiEng unit then they shall meet the
requiremer of 4_34.7.1 through 434.7.3.

4.34.7.1 Location. l,aund facilie and launclnj

4.34.7.2 Washing Jchine and Clothes Dryers.
Washing machine and dothe dryers in common use

4.34.7.3 Controls. Laundry equipment shall comply
th 4.27.



7.0 Mercantile

5.1 General In addition to te requ/rements of4.
to 4.3,

arorc#s

Inw.

5.2F F s
a

a c

s .53.

5.3T

4(F).

5.4V’,H%

6. HE TH

6.1 Genera]. in acorn to the requirernenzs of
to 4_33, Health Care and facilities shall
complg with 6.

6.2 Entrances. ,t .ast one accessible erurance
that corrlies with 4.I4 shl be protected from the

F.54
TabiwArs

weather bg canopg or too[ ouerhang. Such ces
shall incorporate a passenger loading zone gL com.
plies with 4.65 (see 4.13.6).

6.3 Patient Bedrooms. Proule access/b/e
paten bedroorrts in compliance with 4. Accessible
patient bedrooms shall complg wi the following:

(1) Each bedroom shall haue a turning space that

(2) Each one.bed room shall haue a minimum

of thet and42 n (10 ram) th foot o[

(3) Each mo-bed morn sha//have a m/n/mum
crfrspace of42 in (lO65 mrr, 4 in
( 220 rnm), Ue foot ofth bed and Ue uU:

(4) Each four.be room haue a minimum
ca /loot space of4 in (I220 rnm) from the foo of
te to te fct of the oplxdr be .36 in (91.5
rrn) lween the .le of the be and the ul; and

(5) Each bedroom shaft Imue a door Oat coroplles
uh 4.3.

6.4 Patient ToBet Rooms. each patier
bedroomt i requital to be accessible witi an

4.23.

7.1 General In addition to the requiremenLs of4.1
to 4.33. th design of all areas used for business
transactions with the public stulil comply with 7.

7.2 Service Counters. Where seruice counters
exceeds36 in (g75 ram) in height are prouided [or

an audllarg courrt.er or a port of the main counter
shall be loided with a maxum t,ght ofbeme
28 in to 34 in (710 mm o 865 mm) above the floor
in with 4.2.4.

7.3 Check-Out Aisles, At least one access:dle

[acil#ies wit cl,ck.out aisles. Clear aisle width shall
compigw4.2.1 and maxum adjoining couruer
height shali not exce.d 36 in (91.5 ram) above the
floor.
7.4 Secur/ty Bo//ards, dev/ce used to pre.
vent the removal o[ shopping carts [rom store pre.

tion is acceptable



8. I General In addJtlon to the requirements o[4.1
to 4.33, the design of all public areas ofa lbranj
shall comply with 8, including rding and stu

such as public toilet rooms, e/ephones, and paddng

8.2 Reading and Study Areas. At east 5 per.
cent or a minimum ofone ofeach element of fixed
seating, tables, or studg carrcLs shaE compig with4.2

arsU carreL sha comh43.
8.3 Check.Out Areas. AJ least one lane = each

pig with 4.13.

8.4 Card Cata/ogs. MVmum clear a/ste space =
shall compig with F’3. 55./v/a.dmurn reach height
shall corrjw4.2, w a hek3ht of48 in (1220

8.5 Stacks. h,linimum dear aisle width
stacks shail compb.j wtth 4.3, uth a rrdrdmum dear
aLOe width of42 in (I065 nvn) preferred where

(see Fig. 56).

36r

Stacks

FACILITIES.

9.1 General/n addition to the requirements of4./
to 433, the design of U.S. postal facilities shall com.
pig with the requirements of9. In additior emplogee

ndance.recording equprnent, reed/ca/UeaZment
rooms, emergency s/gna and sw/tch and controLs
sll be made access/b or adaptab/e in accordance
with the rec/uirements of these standards.

9.2* Post Office Lobbies. Where ccs
or tab/es aJ’e prou/ded, a m/n/mum ofat least one

prouided Clearpassageugs in front of customer
service counters shall be not less than 48 in (1220
mm) dear width to petal# maneuvering ofa
whae:hr, Letter drops sha# be mocked at heght.s
tat corg 4.2.

(I) All fixed partitions must be installed to with.
stand a 2.50-pound force ,plied at arud point and
from any directtor Avoid de.signs that call for, or

roues ofI’tandicd people.

(2) Wa//s where handrails am prov/ded for
harcxp:pe be capable ofg
handrails sgned to support a 250-pound pu/i force



9.3 SelfServlce Postal Cente. rcedepositores stamp uending mschines, multi.
commod oend/ng rnach/nes, and curren.co/nchang/rig mach/nes s///be/nsta//ed so tJat
4.2 and 427. !1 mechanisms must be installed

9.4 Post Office At least percem ofpost office boxes in a facilazj shall be accessible to

oft.e boxes I=ookthail include a

appmmatek# 2 in to36 in (305 mm o95.,,.e a ot’61n (16"75

9.5 Locker Room. Lockers in easii accessible

9.0 Postal Facilitie

peopl When double.tier lockers are used onlybosom row of Iockem may be assigned [or use bywheelchair use. When all len91h lockers are useall hooks, shelues, etc., intru:k [or use by people in

(12.70 turn above the fshed floor. Lockers ntended[or by bar.cappedpeop

427. unoasmcted aLOe space [ont o[kx:ke
42 (1065 ram) dear



This appendix contains additional information that
should help the designer to understand the minimum
requirements of the standard or to design buik:lings’or
fadlilies fo great accecdbil. The paragraph hum-

bess correspond to the sections or paragraphs of the

tlrefore not cormecutive (for example, A4.2.1 contains
addrdonal information relevant to 4-). Secons for
hich add material appears in this appendix have

PA.2 ace Allowances and

(1) Space Requirements for Wheelchairs, hlost
wheeJchair users need a :30 in (760 mm) dear opening
width for doorways, gates, and the Eke, when the latter
are entered head-on. If the wheelchair user is
unfamiliar with a building, if competing traffic is heavy,

=eichair must be turned at an openino then greater
c.Jear widths are needed. For most situations, the addi-
tion of an inch of leeway on either side is sufficienL
Thus, a minimum dear width of 32 in (815 mm) will
provide adequate clearance. However, when an open-

(610 rnm) long, it is esr,antially a passageway and
must be at least 36 in (915 ram) wide.

(2) Space Requirements for Else of Walking Aid

through cear width openings of 32 in (815 mm), they
need 36 in (915 ram) wide passageways and walks for
comfortable gaits, Crutch tips, often exending down at
a wide angle, are a hazard in narrow passageways
wme they might not be seen by other pedesn
Thus, the 36 in (915 ram) Wide, provides a safety
Mlowance both for the disabled person and for others.

(3) Space Requirements for Passing. ;ble-bodied

people in winter lothing, walking straight ahead with
arrn swinging, need 3;2 in (ill 5 ram) of width, which
includes 2 in (50 ram) off eith side for sway, and
another in (25 ram) tolerance on either side for

also manage within this 32 in (815 ram) width fo
short distance Thus, two streams of traific can pa
in 64 in (1625 ram) in a comfortable flow. Sixty inches
(I525 ram) provide a minimum width for a somewhat
more restricted flow. If the clear width is less than 60
in (I 5:25 ram), two d,,k:hair users will no be able to
Pa but wig have to ,k a wider place for passing.
Fo/-ekjht inches (1220 ram) is the minimum width
needed for an ambuletory person t Pa a
normmbulry or semiambulatory peon. W’dn this
48 in (! 220 ram) width, the arnbulato person will
have to twist to pass wheelchair user, a person with a

Fig. A1

and One Ambulato Pero

seeing eye doo or a semmmbulatory persoR There
will be little leeway for swaying or mis=eps (see Fig.

A4.2.3 Wheelchair Turning Space. This standard
specifies a minimum space of 60 in (1525 mm)
diarneer for a plvo|ing 180-degree turn o a
’teelchair. This space is uually satisfacto for turn-
ing around, but many peol:de will not be able to turn
without repeated tries and bumping into surrounding
objects. The space shown in Fig. A2 will allow most
wheelchair users to complete El-turns without difficulty.

..A.2.4 Clear Floor or Ground Space for
Wheelchairs. The wheelchair and user shown in Fig.

represent typical dimensions for a large adult male_
The space requirements in this standard are based
upon maneuvering clearances that will accommodate
most large wheek:heirs. Fk3. A3 provides a uniform
reference for design not covered by this standard.

A4.2.5 8 A4.2.6 Reach. Reac ranges for persons
seated in wheeicha mag be further ciarifod bg Fig.

/n/’ shown/n Fu3. 4, 5, and 6/n other v/ews

A4.3 Accessible Route.
A4.3.1 General.

(1) Travel Distancex/Vany disabled people can
move at only very slow speeds; for many, U’aveiing 200
ft (6] m) could take about 2 minutes. This assumes a
rate of about !.5 ft/s (455 mm/s) on level ground. It
also assumes that the lz-aveler would move continuous-
ly. However, on llips over 00 ft (30 m), disabled
people are apt to rest frequendy, which substantially
increases their p times. Resting periods of 2 minutes
for every 100 ft (30 m) can be used to esrnate rave
times for people with severely limited starnin In



A4.4 Protruding Objects

Rg.A2
Space Needed for Smooth U-Turn in a Wheelchair

inclement weather, slow progress and resting can
greatly increase a disabled person’s exposure to the
element

(2) Sites. Level, indirect routes or those with running
slopes lower than 1:20 can sometimes provk:le more
convenience than direct mutes w maximum allow-
able sJopes or with ramps.

A4.3.10 Egress. in buildings physically
handi_pped are regularly employed or are
residents, an emergency management plan for their
evacuation also plays an essential rote in fire safety.

 vL4 pro 

with impairments ofvi ue the tong cane a

are touch technique, where the cane arcs from
side to side and touches points out.de both
shouer and the diagonal technique, where the cane
is held in a stat positon cagona,y across the
body with ane tip touching orju above the

3O
t

61



A4.4 Protruding Objects

ground at a point outsk one sJuider and the handle
or grip exZendin9 to a point outside the other shoulder.
The touch technique is used pimarily in uncontrolled
areas, while the diagonal technique is used I:xirnarily in
certain limiteL controlled, and farniiiar envonments.

Polerai hazardous objects ate noticed only if they fail
wthin the detection range of canes (see Fig. A4).
VLsually impaired people wlking toward an object can
detect an overhang if its lowest, sulface is not higher
than 27 in (685 ram). When walking alongside project-

ing object cannot detect overhangs. Since
proper cane and guide dog techniques keep people
away from the edge of a path or from walks, a slight
overhang of no more than 4 in (100 ram) is not
hazardous.

A4.5 Ground and Floor Sudaces.
A4.5.| Ambulant and semiambulant
people who have dilculty maintaining balance and

slipping and tripping hazards. For such peop a
stable and regular suYrace is nec-- for safe walk-
ing, parlcularly on Wheelchairs can be propelled
most early on surfaces that are hard, stable, and

cobblestones, can signi6cantly impede wheelchair

Slip peststance is besed on the frk.-0onal fon:e
necessa to keep a shoe heel. or outch Ip from sip-

on a surface under the condons of use
like to be found on the surface. it is known
that the mtic coefcient of fction i the ba.s of stip

to evaluate te slip resance of walking

can cause cons:lemble rdzculty in propegJn a
wheeichar in a -ahz iJn_

A4.5.3 Crpet, uch more needs to be done in

(preeray none) between the floor and the pad and

to hump or warp. In heavily trafficked a thick,
so (plush) pad or cushion, particurly in combination

alrdes to get about. This should not predude the
use in spe<: areas ere is Frm carpet-

A4,6 Parking and Loading Zones.
A4.6.3 Parking Space.% High-top vans, which
disabled people or transportation services often use,
require higher clearances in pad<Jng garages than
automobiles. V/hen optional uan spaces are prouided
within a garage, or spaces themselces and a
vehicle roue m hem require the specified clearances.

/%4.6.4 Signage. Signs deegnating parking Places
for disabled people can be seen from a driver’s seat if
the signs are mounted high enough above the ground
and located at the front of a parking space.



A4.13 Doors

A4.8 Ramps.
A4.8. | Gen’aL Ramps are essential for wheelchair
urs if e,,ators or are not available to connect
different level However. some people who use walk-
ing aids have difficulty with ramps and prefer stairs.

A4.8.2 Slope and Rise. The abilit to manage an

Ioe,. stamina have serious ditficulty uing inclines./ost
ambulatory people and most people who use
wheelchairs can manage a slope of :9./eny people
cannot manage a slope of :2 for 30 It (9 m). hmy

ramp handraib in thb standard are for adult When
chlren are principal users in a building or facility, a
second set of handrails at an appropriaie height can

them and aid in preventing accidenl

A4.10.6 Door Pmtecti and Reopening
The required door reopening device would hold the

unobtnJcte After 20 seconds" the door may begin to
close. However. if in accordance with AHSI
A17.]-1978, the door closing movement could still be
stopped if a person or object exerts sufficient force at
any point on the door edge,

A4.10.7 Door and Signal Timing for Hall Calls.
This paragraph allows variation in the location of call
buttons, advance time for warning signals, and the
door-holding period used to meet the time
requirement.

A4.X0.12 Car Controls. industwide standardiza-
of elevator comrol panel design uid make all

elevators significantly more convenient for use by
people with severe visual impairments.

In many cases, it be possible to locate the highest
control on elevator panels within 48 In (! 220 ram)
from the floor.

A4.10.13 Car Posdon Indicators. ^ special but.
ton may be provided that vouid activate the audible
signal wtthin the given elevator only for the dealred p,
rather than maintaining the audible signal in constant

A4.10.14 Emergency Communications. A de:e
that requires no handset is easier to use by people
who have difult reaching.

A4.1l Ratform LEt
Platform lilts include porch fts and other deces used
for short-distance, vertical u’ansportation of people in

wheelchairs. At the present time. generally recognized
safety standards for such lifts have not been
developed. Care should be taken in selecting and
installing to ensure that they are free from hazards
to users or to other individuals who may be in the
vicinity where they are being operated.

A4.13.8 Thresholds at Doonvays. Thresholds and
surface height changes in doorways are particularly

A4.13.9 Doer Same disaed pesons

reduce required maintenance by withstending abuse
from etchalrs and canes. To be effective, they
should cover the door dth, less approximately 2 in
(! mm), up to a height of 16 in (40 ram) from its

A4.13A0 Door Cio.. CoseU detayed
action features gi a person rnom time to meneuer
through doovay They am particularly useful on fre-
quently used inl.-rior doors uch as ntrences to
rooms.

both pushing and pulling from a stationar position, a
few lple with severe disabillts cannot exertn 3
Ibf (13.3I). Although some lople cannot manage
the allowable forces in this standard and many others
have diiTculty, door closers must have certain
minimum closing forces to close doors salsfactorily.
Force for pushing or pulling doors open are
rnsure.d a push.pull scale, und the following
conditions:

(|) Hinged door Force applied l:-wlndicular to
th door th door olner or 30 (?:] ram) fror
th hinged whichr is farther from the hing

(2) Sliding or folding doo Fore applied parallel
to the door at the door pull or latch.

() Application of force Apply force gradually so
that the applied force does not exceed the resistance
of the door.

In high-rise builngs, air-pressure differentials may
require a modification of this specifical)n in ord to
meet the functional intent.

A4.! 3.!2 Automatic Doors and Power-Assisted
Door Sliding autnatic doors do not need gua.’d
rall and are more convergent for wheelchair users and
vbually impaired people to use. If slowly opening
autornac doors can be reactuated before their closing
cycle is completed, they will be more convenient in



A4.!5 Drinking Fountains and Water Coolers

users and othem Toilet seats 18 in (455 mm) high
seem to be a reasonable conlpromLe. Thick seats and

M.16.4 Grab Bars. Fig. ,5(,,) and (b) show the
diagonal and side approaches most commonly used to
trarfer from a wheelchair to a water closet Some

toet whe others use a 90-degree approach, hlost
people who use the two addional approaches can
also use either the diagonal approach or the side
approach,

I1
Trandem



A4.29 Tactile Warnings

A4.16.5 Flush Controls. Rush valves and related
plumbing can be located behind welb or to the sde of
the toilet, or a toilet seat lid can be provided if plumb-
ing fittings are direcy behind the toilet seat. Such
designs reduce the chance of injury and imbalanca
caused by leaning back against the fltl:ings. Flush con-
’ols for tank-type toilets have a standardized
mounting location on the left side of the tank (facing
the tank). Tanks can be obtained by special order with

authoes require flush con for flu. valves to be
in a podium that conflic with the of

toward the de side of the toilet are

A4.17 Toilet 11

A4.17.5 Door. To make it eaer for heeichair

closers, hinge, or a pull bar mounted on
the bde surface of the door near the hnge side.

A4.19 L,watodes and

A4.19.6 If minors are to be used by both
ambulatc people and ,,chair uers, then they
mu be at 74 in (| mm) high at their
topmost edge. , single full length mirror can accom-
modate all people, including childre

A4.21 Shower Stall.

in (9|-5 mm by 9|.5 mm) wde prode addi3nal
safaty to people have difficulty maintaining
balance because all grab bars and walls are thin easy
reach. Seated people ue the wells of 36 in by 36 in
(9|.5 mm by915 ram) showers for back support.
Shower sLs that are 60 in (1.5 ram) wide and have
no curb may increase usability of a bathroom by

additional maneuvering space.

A4.3 Bathroom, Bathing Facflitles
and Shower Rooms.
A4.23.9 /edidne C.zbinets. Other alternatives for
storing medical and personal care items are very use
ful to dabled people_ Shelve drawe and floor-

ranges of disabled people.

A4.26 Handrails, Grab Ba and Tub and
Shower Seat
A4.26. ! General Many disabled people rety heavily
upon grab bars and handrails to maintain balance and
prevent serious falls, hny people brace their forearms
betveen supports and walls to give them more
leverage and stability in maintaining balance or for
lilting. Te rnamum grab bar clearance of 1-1/2 in
(38 ram) required in this tandard s a safety dearance
to prevent injuries from ans slipping through the

,,.26.2 Size and Spacing of Grab Bars and
Handrails. This specifidon allows for alternate
shapes of handrails as long as they allow an opposing
grip simir to that provided by a circular section of
]- 1/4 in to 1-I/2 in (32 mm to 38 ram).

A4.27 ControLs and Operating

A4.27.3 Height. Fg. A6 ther illustrates

beWaeen b.in equipment(cre
and rnouable equipment (considered chatt and not
coredl te BrrAcd.
.srs musth en intns and frequency that can

heering People ov 60 ymc age generally
have difficulty perceiving frequencies higher than
10,000 H.

A4.28.3 Visual Alarm. The specifications in ti$
secon do not preclude use of zoned or coded

lights in an area will flash whenever an audible signal
dngs in the are

emergency alarms n rooms where de." ind.duas
may work or reside alone can ensure that they il
always be warned when an emergency alarm is
ac’tJvaed. To be eiective, such devices must be
Ioc"ated and oriented so that they’ wi pread signals
and reflecdons throughout a space or raise the overall
light teve erply. The amount and type o light
necessary to wake a deaf person from a sound sleep
in a dark room will vary depending on a number of
factors, including the size and configuration of the
room, the clistnce between the source and the peon,
whether or not the light flashe, and the cycle of flash-

A 1.50-wat flashing bulb can be effacte und
some conditior Certain devices currently available are

De people may not need accesbility features other
than the emergency alarm connections and com-
munk:on devices. Thus, rooms in addJbon to those
accessible for wheedchair aLso shoukl be

A4.29 Tactile Wandngs.
A4.29.2 Tact Warnings on Walking Surfaces.
(Reseruec.

A4.29.3 Tactile Warnings on Doors to
Hazardous Areas. Tactile signals for hand reception
are useful if it is certain that the signals will be touched.

A4.29.5 Tactile Warnings at Hazardous
Vehicular ARas. (Rcserued).

6



4.29 TactJle Warnings

A4.29.6 Tactiae Warnings at Re-cting Pools.
(e.

,.4.29.7 ,Standardization. Too many
wcrnings or lack standardizabon weakens thek
usefulness. Tactile signals can also be visual sgnals to
guide dogs, since dogs can be trained to respond to a
large variety of visual cues.

 4.30 s  naee.
ing locations independentJy on a roune basis may be
a necess (for examp cege campuses), tacUle

to visually impaired people. Several maps and audito
lnsu’uons have been developed and tested for

used must be based on the information to be com-

Landmarks that can easily be distinguished by visually
impaired indh4duaLs are useful as orientation cues.
Such cues include changes in illumination lever, bright
cotors, umque patterns, wall murals, iocon of special
equipment, or other architectural features (for example,

rnent of their head and reduced peripheral vision.
Thus, signage positioned perpendicular to the path of

travet is easiest for them to nonce. People can
generally distinguish signage within an angle of 30
degrees to either side of the centerllne of their face
without moving their head.

A4.30.2 Character Proportion. The legibility of
printed characters is a function of the viewing distance,

height of the character, the contnLst of color between
character and background, and print font. The size of

distance. A severely nearsighted person may have to
be much closer to see a character of a given size

A4.30.3 Color Contrast. The greatest readability is
usually achieved through the use of light-colored

Symbols. Signs with descriptive materials about
public buildings, monumen and objects of cultural
interest can be raised or incised leer However, a
sighted guide or audio-tape device is often a more
effect way to present such infon’nation. Raised
charmers are easier to feel at small ses and are not
susceplible to maintenance problems as are indented
characters, which can fill with dirt, cleaning com-
pounds, and the like.

Braille characters can be used in addition to standard
alphabet characters and numbers. Racing braille



A4.33 Assembly Areas

characters to the left of standard characters makes
them more convenient to read. Standard dot sizing
and spacing as used in braille publicaons are accept.

make them confusing to read unless the border is set
far away from the charac

A4.31 Telephones.

Table A1
Convenient Heights of

Work Surfaces for Seated People*

Sholt Tall
Women Men

Conditions of Ue in mm in mm

PA.31.3 Mounting Height. in localities where the
dial-tone first system is in operation, calls can be
placed at a coin tdephone through the operator

at a height of 46 in (1170 ram) [ the coin slot of the
tetepho is at 54 in (1370 ram).

A genengly available public telephone wRh e coin slot

sal rmailam o 0dephonea at a height of 48 in (1220

imparr ee telephones. W,qxintec end other

A4.32 Seating. Table and Work Surfaces.
A4.32.4 Height of Work Surfaces. D,ferem types
of work reqcdre different work surface heights for com-

as writing reclukes a work surface cke to etbow
hC-icjht for a standing persorc Heavy manual work such
as rolling dough requires a work surface height about
10 in (255 ram) below elbow height for a standing per.

Seated in a wheelchair.
hanuai work
Desk or removable
armrests 26 660 30 760
Feted. full-size arrnrestsf 32t 815 32* 815

Desk or removable

F’Bed, full.size armrests* 32* 815 34 865
Seated in a 16-in (405-ram)

/nual work 26 660 27 685
Lk3ht, detailed work 28 710 3! 785

*All nemions are baed on a wod-sudace thidmess of
i-i/2 in (38 mm) and a clearance of I-I/2 in (38 nwn)
between legs .and me underside of a work surfac

lThis t3/pe of wheelchair arm does not interfere the
positioning of a wheek:hair under a work surface.

*This dimension is limited by the height of te armrests: a
height would be ,oreral_ Some oeo. in this aroup

prefer lower work surfaces, wh:h reu, posamn*ng
wheek:hair beck from the edge of the counter.

SOrL The principle of a high work surface height for
light detailed work and a Io work surface for heavy
manual work also applies for seated pemons; however.
the limiting condition for seated manual work is
clearance under the work surface.

Table A1 shows convenient work surface heights for
seated persons= The great variety of heights for com-
fort and opmal performance indicates a need for
alternatives or a compromise in hejht if people who

A4.33 Aembly
A4.33,2 Size of Wlwchak Locations. Speces
large enough for two wheelchairs aliov people who are
coming to a performance together to sit together.

A4.33.3 Placement of Wheelchair Locations.
The location of wheelchair areas can be planned so
that a vae of positions within the seating area are
providecL This will allow choice in viewing and price

A4.33.6 Placement of Listening Systems. A
distance of 50 ft (15 m) allows a person to distinguish
pefomers’ facial expression

A4.33.7 Types of Listening Systems. A listening
system that can be used from any seat in a seating
area is the most flexible way to meet this specificatior
Earphone jacks with variable volume control can
benefit only people who have slight hearing losses and
do not help people wtth hearing aids. At the present
time, audio loops are the most feasible type of listen-
ing system for people who use hearing aids, but
people without hearing aids or those with hearing aids
not equipped with inductive pickups cannot use them.
Loops can be portable and moved to various locations
within a room. Moreover, for Iitlte cost, they can serve
a Icge area wchin a seating are Radio frequency
systems can be extremeiy effecte and inexpensive.
People without hearing aids can use them, but people
with headng aids need custom-designed equipment to
use them as they are presently designed. If hearing
aids had a jack to allow a by.pass of microphones,
then radio fquency systems would be. suitable for
people with and without hearing aids. Some listening
systems may be subject to interference from other
equipment end feedback from hearing aids of people
who are the systern Such interference can be
conlolled by careful engineering design that

surrounding area.



A4.34 DwelBng Unit

A4.34 DwJiing Unlt.
A4.34.2 Mlmum Requirements. Handicapped
people who live in accessible eiling units of multi-
family buildings or housing projects will want to per-
ticipate in all on-site social avities, including visilmg
neighbors in their chvetling units. Hence, any circulation
pa among all dwelling units and among all on-site

souid be as accessible as possile. n
acc’-=sible second exit to dwelling units provides an
exa margin of safeoj In a tiP-

these specifications, it is important to install grab bars
at toilets, bathtu and showers if it is knovn thata

abted people.

A4.34.6 Kitchen

’A4.34.6.1 Clearance. The rnimum clearances pro-
vide sataOon] maneuveng spaces for wheelchairs
only if cabinets are removed at the sink.

A4.34.6.5 Sink. Installing a sink with a drain at the
rear so that plumbing is as close to the wall as pos-
sible can provide additional clear knee space for
eJchair users.

A4.34.6.6 Ranges and Cooktops. Although not
required for minimum accessibil, countertop range
units in a counter with adjustable heights can be an
added convenience for whee{chair use

A4.3,4.6.70vr Courcenop or waa-rnounted
ovens side-opening doors are easier for people in
wheelchairs to use. Cleat spaces at least 30 in (760

mm) wide under counters at the side of ovens are an
added convenienc The pullout board or fixed shelf
under side-opening oven doo provides a reng
place for heavy items being moved from the oven to a
counter.

A.34.6.8 Rebigerator/Freezers. Side-by.side
refrigerator/freezers provide the most usable freeze
compartments. Locating refrigerators so that their
doors can swing back 180 degrees is more convenient
for wheelchair usem

A4.34.6.!0 Kitchen Storage. FuU hght cables or

mounted over work counters. Additional storage space
located conveniently adjacent to idtchens can be pro-
vled to make up for space lost when cabinets unde

Ag. Postal Fadldes.

A9.2 post Olce Lobbies.Fas chattel i
not couered under Om Arci’dtectul BanersAct of
1968, but the requirerncrs for Iobbj [urniture and

Sem’e for greater accessibil.j n its customer

PkXe: Unedited copie of the Amecan National
Institute mnd, A117.1-10,

"Specifications for Making Buildings and Facilits
Acc. to aM Usable by. Phys.icaily Handicapped
People," are avaable from the American Hationai
Standards instoJte, Inc., I430 Broadway, Hew Yori
New York 10018.



The Architectural Barriers Act

THE ARCHITECTQRAL BARRIERS
ACT (Public Law 90-480) of
August 12, 1968
AS A/VNDED THROCIGH 1984
42 CLS.C !}!}4151 et seq.

Government for subsidized housing programs and (B)
any building or facy on a military Inaflatiorl
and primarily for use by able bodied milita
peonnei) the intended use for which either will require
that such building or facility be accessible to the public,

(1) 1o be constructed or altered by or on behalf of the

(2) Io be leased in whole or in part by the (Jnited

(3) to be financed in whole or in pert by a grant or a
loan made by the (Jnited States after August 2. 1968, if

design, construction, or alteration issued under aut,horl0j
of the law authorJang such grant or ioar or

(4) to be conslructed under authority of the HationaJ
Capital Transportation Act of 1gO:), the Ptational Capital
Transportation Act of 965, or title [] of the Washington
/v-,’opolitan Area Transit Regulation Compact.

2 The Administrator of General Sences, in con-
sullation with the Secretary of Health and Human SeP
vice shall andarda for the design,
constmctio and alteration of buildings (other than
residential structures sub-ct to this Act and buildings,
stmctun and facilits of the Department of Defense
and of the (Jnited States Postal Service subject to this

handicapped persons will have ready access to. and use

A 1976 ame,’clmenZ. Public La 94.541. ddeted tt
ing u.ords from tl end ofsectio 2: "’ailerOn
aerat l accordance andpcfs
United",con 202 of Lw 94.54

Sec. 3 The Secretary of Housing and (Jrban Devekp
rnent, in consultation with the Secretary of Health and
Human Seices, shall prescribe standards for the
desjn, construction, and alteration of buBdings which

whenes IXble that physically handicapped l:"s

Set. 4 "rhe Secta of Eense. m with
the Secret/of Health and Human Servic shall

5 Every bulldingdes’.Klned, consl:tucted, or altered
aer the effect dine of a standard issued under this

6 The Administrmor of Geneal Servic with

and the Secret of Housing and (Jd: Developmenr

mandarda issued under section 4 of th Act. and the
(Jnited States Potal Serve--e, with to tandarcl
issued under seion 4a of this Ac
(l) is authorized to modify or waive any such standard,
on a case-by.case basis, upon application made by the
head of the department, agency, or instrumentality of
the (Jnlted Slates concemecL and upon a determination
by the Administrator or Secreha, as the case may be.
that such modlficaOon or waiver is dearly necessa, and
(2) shall establish a system of continuing surveys and
investigations to insure compliance with such slanclm’d

7(a) The Administrator of Genel .Services shall

each year on his acOvities and those of other
depamnent.s, agencies, and instrumentalities of the
Federal Government under this Act during the praced-
ing fiscal year including, but not limited to. standards

and all case-by-case modifications, and waders of such
standards during such year.
(b) The A,-chRecral and Transportation Barriers Com-
pliance Board established by section 502 of the
Rehabllita:m Act of 1973 (Public Law 93-I 12) shall
relxxl to the Public Works and Transportation Commit-
tee of the House of Representatives and the Public
Works CommiRee of the Senate during the first week of
,January of each year on its aclivities and actions to
insure compliance with the standards prescribed under
this Act.
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Detention Facilitie

CO/UN JSE (COIINLIED)
/nimum Numbs. Sits & Exterior Fadlities 4.1.1(6)
Occupancy C/zmificarI 4.1.4{g)(a). (b). (c)

Clon: Remdentiel 4.1.4(I IXa)
Pining Spaces 4.6_3

COMMUtCATION SYSTF.JUtS (See GE.NCY COMMUNICATION SYSTEMS; SGNAGE)

Definition of (See AssemblyAs) 3.5,
Minimum Numb=:.NewC 4.12(18Xb)

CiNFOR/UtATION (See DWEJ.UN uNn’s)
corTTROLS 8 DlSPIlSERS (See CONTROLS& OPERATINGMF.C; DISPENSERS)
CONTROLS & OPERA’I’(I MECHANIS/qS 4.27, A4.27
Bagxn. Bathing Facilis & Shoer Rooms: Conlmis & Dispense 4.23.7
Balhb Conms in Units 4_34.5.4(4)
(:]ear Fkxx Spece at Conais& Dispense 4.272.
Delnim of (See O:abk Pan)
Door I-lardw 4.13.g, A4.13.9
[Xinking Fountains & Wate Coolem: Cono 4.15.4
E]ewseor Emergen CommunicotJon Controb 4.10.14
Highest Operable Part ofConm& Dispensers 427.3, A4.7.3
Irdlchen Conlroi 4_34.6_3
Laundr Conm:is 4.34.7..3
I.aumoty Fauce (See FAUCETS)
Minimum Numbs. NeeCormmm 4.1.2(12)
/mmum Requirements; Housing 4..342(9)
CEquipment 4.27.R, 47.3
Clon of Conu’ob E,C 4,7.4
OConu 4_34.6.6, 4.34.7
.’ FaJ;.’.’.’.’.’.’. $,.,e C 9.!
,-,owe.r Ccmlzol in Dwelling 4.34.5..(4)
Shower Stall Cormols 421.5
Sink Fauce (See FAUCETS)

TeleKeCo,(,%e TELEPHONES)
Toilet Room Corols G Dispensers 4.16.6, 4.22.?
Unnal Flush Controls 4.18.4
Wm" Flush ControLs 4.16.5, A4.16.5
/af Clo [ns’s in DwellWj Units

COOKTOPS (See KITCHENS)

CORRECTIONAL FAcR.mE 4.1.4(9Xc)
CROSS SLOPES (See)
C/JRB RAHPS (See also 4.7

Built-up Curb Ramps 4.7.6
Changes in Lc,,ve Along Accesz,g:ge Rom-s 4.8
Curbs 4.6.5. 4.7.1, 4.7.5, 4.7.10, 4.7
Diagonal Curb Ramps 4.7.10
Defmllm Of 3..5

(TmTlc) 4.7.11
Loc’on 4.7.1
Locmion Of/’darked Crossings 4.7.9
nirnum Number AJtenons 4.1.6(I)(b), (4)(a)
Obstructions by Pad(ed Vehk:.s 4.7.8
Passenger Loeding Zones 4.6..5
Skles of Curb Ramps 4.7.5
Slopes r., Rises
Surfaces (See GROUND G FLOOR SURFACES)
tJncudd ImemeclXx 4.7.12
W’ 4.7.3

CURB8 (See CURB RAhoS)

DETENTION FACUTIES (See CORRECTIONAL FACILITIES)
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DWELLING UNITS (CONTINCIED)

,=&ms 4.342(10). 4.34.4(3)
Balconies 4_342/lXd)
Base Cabinets (See tI’CHF_JHS)
Bathrooms 4.34.2(12). 4.34.42). 4.34..5. A4.34.5
Bathtubs 4_342(12), 434.4(2), 4.34.5.4.4.34.6, A4.34.5
Bathtub Enclosures 4.34.5.6
Batub Seats 4.34.5.4(2)
Baub F., Sho,r Faucets (See FAtJCETS)
Bedrooms 4.34-2(15Xc)
Cabine Nbirnum Requiremems 4.34.2(8)
Cmporl= 4.l.4(’I 3), 4_.4,2(I.5Xd)

D=’= 4,34.7.2
Common Spece=

Infcmmtkm 4_34.4

c.omm (S, Ccw,n’RoLs
Defmon of (See =a= Hou=v, Muva,ny D,.=n) 3.5
Dngum 4_342(5Xb)
Docn (See DOORS)
Emergency Wamg Systems (See FJ,QRGEHCY
Enmmces 4.342(3), (6). (7)

Fauce (See FAUCETS)
F’ml or Hind-held Un (See SHOWER SPRAY CIHITS)
Garages (See GARAGES)
Grab Bars (See HAHDRAIL& GRAB BARS 6 TUB 6 SHOWER SEATS)
Height d Watt" 4.34.S.2(2)
In-Tub Sere 4.34.4(2)
Kil=:hens (See KITCHENS)

Facies 4.]4.2(14), 4.34.6.2, 4...34.7, 434.7.1, 4_34.7.2, 4_34.73
(See LAVATORIES &/UgRRORS)

/ue=:r=:ne Cabinets 4.34..3
nimum Humb. Hou=ng 4.L3
/uinimum Humbert Sites E, Exterior F:iie 4.1.(5)(dX),(2)
Mirrors (See LAVATORIES 6, MIRRORS)

CIassiatio Retiden 4.1.4(1 lXb), (c)
(See PARKIHG E, PASSEfER LOADIHG ZOHES)

Pa’dos 4.42(15Xd)
Showers 4.34(12), 4_34.4(2),4..34.5
Sho Endoses
Shower StaEs 4.34.(12), 4.34.4(2) 4_34.5.5, 4.34.5.6, 4.34.5
Shoer Seats 4_34.5.5(2)
Sks (See
,S Knee Clearance (See & TOE CLEARAHCE)
Sleeping 4.34.2(I5)(c)

4_34.2(2)
,Smage 4..4.2.(8)
Structmai Reinfo-ement 4...t4.5.2(3), 4.34.5.4(3),4.34...(3)
Ten’aces 4.34.2(!5Xd)
Warm Closets 4_34.5.2

Waetng ,’"nes 4.34.?2

Occupancya’n: Bunee 4.1.4(5)
Occupancy Oassificaon: Educational 4.1

EGRESS (See also F_Pfl"RCES; EXITS)
Accegie Route:. Egnsss 4.3.10
Assembly Areas: Racemem of Wheek:ha 4.33_3

Defimt of 3.5
Fire S,dmy A4.3J0
IVcanli. Security Bogards ’7.4

Humber. ,Jtmal:lon$ 4A.6(4Xf)(
h,imum Numbs. (Jnits 4.!_3(2)
t/.’num Humber:. Hew Cormclon 4A.2.(7)(d)



AceEemen E, Splce Sae Techni Requme 4.
Ddtnition of (SeeAElement. E3ement. Functional Speces. Spece) 3.5

FJ..E’VATORS (See alsoCCESFOR WHE.ELCHAIR$; SKI"IAGE; TACTILE; WARHII",IGS) 4.10, M.10
Accessible Routes: Changes in Levels 4.3.B
Audible Signat 4.10.4. 4.10.7, 4.10.13, A4.10.13
Aulrm Doos 4.10.6, A4.10.6
Automl Operon 4.10.2
Car Conltois 4.10.11, 4.10.12, A4.10.12
Car Posilton Indi,:ato 4.10.1..3, A4.10.13
Conlroi Bulmns 4.10.12. A4.10.12
Conltoi 4.10.12. A.10.12
Door Clme 4.10.6. A4.10.6

Dcmr Ptot,ecUve , Rqning Devks 4.1.6(4X)(i), 4.10.,
Door 6, Signal Timing for Hli C.alls 4.10.7. A4.10.7

Penlhoes 4.12(5). 4.1.4(I)
E.merge (See EI’tCY WARIMG
F.mergenc Communk:ons (See F_ERGEHC’YCT10
Emergency CornmunUon Controls (,See COI’ffROLS , OI:IERA’rl ,ECHAI.)

Commts 4.10.12(31
Floor Ptan of Ek,va Cars 4.10.9
Feeh memo 4.10.
1’4all Call Buzlons 4.10. 4.10.4(3), 4.10.7, 1,.10.7

4.10.4
HoEnanc:es 4.10.4, 4.]0
knzeon 4.Z0.I
m,m.nmk:S
Lx:flon of CJr Conltois 4.10.12(41

rumber. 4.111
HIknurn rlumb. Ntenmons 4.1.6(1Xb), (d), (4Xc)
r.’-num ,’u.,-r. ,’- 4.14).(_)

C,m’m’ 4.1.4(1)
Raised on Hoistv Entrances 4.10_
Rc,x:emed Charace 4.10.14
,.%-e (See GROG’t,ID 6, FI.OOR
Teclile Indk:ltorz 4.10.12(2)
V’mible Signal 4.10, 4.10.4,(3), 4.10.12(21, 4.10.13
Vernal Conm:d Indicators 4.10.12(2), 4.10.13

CTIOM SYS’I’E.IS (See also WAIIIIIG SY)
E]evalor ComrndJon 4.10.14. .I0.14

4.10.14

COO(ATO
WG ( C)

()

:.. 42(10)
F 9.]

()

P(PGPLOGZO)

4A4
R 411, (31, (4)

(C80)

; 4.LT(]Xb)
A 4.21

4.), (2)



Factony industzia] Occupancy

EI’,rrRACF,S (COI,rTIr,ICIED)
hinimum l’lumben. temtion 4.].3Xb)
,’InJmum HioncPre 4.1.7(2Xa), (b),
Minimum Numbe. New ConstllJctJon 4.1.2(|), (TXa), (8)
/inimum Plumben Sites & E.xZerior Facoes 4.1.1(I), (7)(c)
Occupancy Claifw:aon: ,’lia Housing 4.L4(3)
Parking & Zones (See PARKIHG "G P,SSE:I’K:iF_R LOADg’IG ZOHES)
Reolvng Doo & Tumses (See DCWORS)
Service Entrances 3.5. 4.14.2

EQOIPMEI’fr CATWALKS
/e,b,num Plund. Con.#mc1m
Occupancy Gener 4.L4(1)

BSSEXTZ1&L FF.AT1RS
De"lm af .................................................................................................... 3.5

EXCErlOi$

AsAre: Pl-emem of Wheelchair I.ocm 433
Bmhnxn I=’ilis & Shower Room= Clear Floor 4.23.3

DelngUn Doo ....................................................................................... 4.34.)

H’he= Pn Cor 4.273
inmurn Acces Housing:
/nimurn f’lumb. A4ins: Eement Spes 4.1.54)

Plun.. AJ-,n"/,dna Rooms 4.1.g)
/ntrnum Plumbe. ARerions ,z’mmlly Impr-I,,ble 4.1.8(2), (3), (d)
/nimum Plurnl. Toi Rooms 4.1.4Re)
/nimurn Plumbe. ARerlons Ver:,,I Acce
/inirnum Plumbe. Hi0ck:
/imum Plumln Slope of. Rmps
nmum Plumbe. l’c= Consm.’lm: Egre 4.!

/nimum Plumbe. Hew Conncorc Eievors
/rmum Plumbe. Ile Consucfiorc Tempor Informion
/’dmum Iumben. Hew Conslucon: Telephon= Reh Inge
,irnum Plumber: , x,or Fciiies: P,rng Sp-s 4.1.()(a]
/rnum luml)e. Sies rF’..Jiits: Toilez F’cies 4.1.1(]
Ocupency Cir,r,lon: General xcepons 4.1.4(1)
P’king Spces 4.3
Sho,r Shoer $1:’y (Jni 4.21.6

Toii Rooms: Clear Floor Slce 4.22.3
Toil Stalls .................................................................................................. 4.17.3

EXT (See lso
Dwelling Uni Ex (See DWELLIPIG (JHITS)
Mrdmum INlumbe. Conslzuctn 4.(8)
Doo to Hazardous Areas (See TACTILE WARtIIIGS)

EXTEOR (See also SITES , IEXTF_RIOR FACILITIF_..S)

Accessible Rou Loalon 4-24)
Defirdln of (See Accessible Route. Circulaon Pat Commoe tJe, Public (Js Walk)
F’mdg Locaons o( Bkrgs A430.
Histor Preseaw Aply 4.1.7( )(b)

EXTERIOR HIPIGED OR SLIDIPIG DOORS (See DOORS)

Demtioe oi .................................................................................................... 3.5

FACILITY (See also Speci6c Occupancy Cla,ficatJon)

De6non ....................................................................................................
FACTORYg

Oo:upay (:ZW’m Facy ...................................................................... 4.Z.4(7)
Sewe Enhances (See F_S)



Fauo

FA(ICL=TS (See also BATHROOh BATHIr FACII.EnES & SHOWER ROO/V)
BaYo. 4.20

in DweiEng Clnits 4,34..5.4(4)
I.mmodes & hrrc 4.19.

st 42.1..
Showers in Dweng (.Ir’,ts 4..34.5.5(4)
,Sinks 42.4.7
Snks n Dweng Un (See

FIX) OR B(LT-I SEATIG

,’mhrea Ramot t.teng S,ens 4..6
L,,,Sm&T, 8.2

r,Con,e 4.;2.(]7)
Imx,n8 r.detem 5.]
Tdephen CkrFkor Ground Space 43;.2

Oear Fkr 4.2Z3. 423.3. 4.34.5.1

8 (SeeLV^

FLOOR StJ.qFACES (See GROQIID r., FLOOR SJRFAC.F_.S)

FLOSH COmltOLS (See OrffROLS)
FOOD Si’(::F. (See RESTAJP.N’fTS 8 CAF’Ei"AS)

FORWARD APPROACH (See RF_AC

Pn,, Otem 4.4.1

F.L 8, FAIR VAU
Dermn of 3.5

Nteram .].(d)

F(WTIOIAL SPACE
De,on 3.5

Accessible 4J3.3

Doe 6 Turass (See DOORS)
Wheak:hPmV,,

GA,’GES (See aLo PA,’’ 8PER!.ZOrtES)
Se,’ (See

6 ,’,esc,ame.s 4.;.4(13)

GRAB BARS (See HAnDRAiLS, GRAB BARS G TUB & SHOWER SF.AT$)

(A’IllC (See GRCXlND 8 FLOOR SClRFACF.S)
SC,FAC (,See HANDtL GRAB BARS C, TCI r., SHOWF_R SF_ATS)
8, FLOOR llA,C:I

Acc-,es Rou Te.ur 4.3.6
A.emblyAe 4_33.4

C:ng nLe 4.2
Oeer Iqoor or Ground Slx:e f Wheelch1 42_4.3
Cu Ramp Sufc 4.7.4

Clr imum Requme 43422)



He.ng Imlimd

GRO(ID & iq.OOR S/JRFAC. (CONTINUED)
Floor ,ces 4.10.]0

C. 4.,.4
/vnlrnum Ne ConmuctJon 4.1.2(3)
/Vnimum r’lumbe. Sites & erior Fciites 4.1.1(4)
Outdoor Rmp Condons 4.8.8
Ou0or Sms Condi’ns 4.g.6
eet& Side’k Sundaes 4.5.1, 4.5.4

HALL CALL WJl"rOllS F.,S(See E4.EVATORS)
HAID.HEI.D SHOWER (See SHOWER SPRAY UNITS)

I’IAmRAIL GRAB BARS F., TIB r., SHOWER SEATS 4.26, A4.26
Baeooms 4.34.3, 4_.42), 4.34.5, 4_4.520), 44.4),

Bha Cab Ba Se 420.3. 4.2O.4
Baeubs Sea Grab Bars 4.34.5.4(2), (3)

Hmds 425.4
Surfce 45(4), 4_9.4(4, (5 4.17.6, 42r.
Rmp

HU Srs
4b

gU 42(2),4,43), 4.5.4,4
4.6.L 4.5.4. 4.7.], 4.7.6. 4.L 4.4. LL4L4

4.L 4.5, 4.L 4.9.4
4.L4.4LL4

T G
WC 4.]6.4. ..4
W nG 43)

W(CO OCIS)

F 4.
:s 4.L8

4..2)

R
R

4.42

R()
4.].b), 4.[.

mNum C
& F 4.1.1(e)

4.

F 4.].(5)(e). 4.].). (9)(b)

(
C .).()

44.



II

STIT(ITIOrlAL OCC(JPAI"Y

O’upon C]ossir’ InsUionat 4.1.4(9)
Occupen Oassau 4.1.4(1 l)

If,ll"EI’OII.TION (Se E/vc.RGEIY COAVNIC,ATIO SY)
rlI,NATK)NAL ,.qYBOL OFAC.ESSLIT

S6 ExkF 4.1.(7)
& Z (See PAa 6 PAS,GER LOAG ZONES)

Sx.Acc ........................................................................................ 40

(CA)
( D) 4..6
FC 4I), (), (4)

4.I),(3),(4), 4.6.1, 4.),4.IR),.5.I0.......................................................................... 48), .)3),(4), .6.0........................................................................................... 4.62

(C OGC)
CW ...................................................................................... .4

4.).(4.4, ()........................................................................... 4.]0, (]). (), .6.0

.................................................................................... 47.7
C../F 4.,

4.4.(](),.
()

O(E)

F................................................................................. 4]. 4.]S, (]).......................................................................... II).......................................................................................... 4.192
T6W .
T T .................................................................................... 4.17.4

(TAW



LANDINGS (See V4PS)

LAUNDRY FACIUTIES (See DWELLING (JNITS)
LAVATORIES & MIRRORS 4.19, FA.19
Adaptabil. Consumer Information 4.34.4(|
ilt-i Lavatories 4.19.1
Barrooms. Bathing Facilibes 8, Showe Rooms: Clear Floor Space 42.3.3
O,ear Floor Spece 4.193
[)weging Uni:. /Utedicine Cabinets 4.34.5.3
Exposed Pipes & Surfaces 4/[9.4
Faucets (See FACICETS)
Height E, Clelances 4.19.2
Knee 8, Toe Ciearance (See KHEE 8, TOE CLEARANCES)
Lavetoty F’mmres 4.19.5, 4.22.3. 4.23,3

Height 4.19.2
Lmmcy VaniEe 4.1g.!
MiNmurn Humber:. AJUmtions 4.1.6(4Xe)
rnrm. tzmzs5 rors 4.9.1, 42.z6, 4Z.6
Minimum Requ;men: 4.34.2(12)
Minx 4.1.4(12), 4.19.6, A4.19.6
To Rooms 422.6

Card Catalogs 8.4
Check-ou Areas 8.3
/v.num umber B.l. 8.2
Public Toi Rooms (See TOILET)
Occupancy CkssificalmA. 4.].4(,4)
ReiKling F., Sldy Areas R 12
S,acks 8.1, 8.4. 8_5

LIFTS (See PLATFORM UFTS)
USTENING SYSI--r.MS (See also AClDIO-AMPLIFICTIOPI SYSTEm)
Minimum Numben New Conslxuction 4.1.2(18Xb)
P1acemct of Limning Systems 4.33.6, A4.33.6
Types of IsteKmgs 4.33.7, A4.33.7

UVING ROOMS (See DWELLING UNITS)
LROOMS (See PERFORMING ,F_AS; POSTFJ.. FACILITIES)

LONG-TERM CARE FACJLITIES (See HF_/TH CARE)

MANEUVEIUNG CLEARANCES AT DOORS (See DOORS)
MARKED CROSSINGS (See CCIRB

MECHANICAL ROOMS
tabYmum Numbe. AdcYdons 4.1(4)
Minimum Numben./.mons 4.L6(IXg)
Minimum Numbe. New Construction 4.1.2{5)
Occupancy General Exc

MEDIC3NE CABINETS (See BATHROOMS, EU,THIPIG F^CILITIES g, SHOWER ROOh’,S: DWELUHG ClPIITS)
MEETING ROOMS (See/SSE/VLY
MERCAPmLE 7.
Check.out KBles 7.3
Minimum Humbert. New Consmction 7.]
Occupancyaot,rcanU 4. .4( 0)
Secu (See EGRESS)
Sence Counm 7.2

MERCANTILE OCCClPANCY 4.].4(]0)

OccupancyCkm Excluor 4..4(2), (a), (b),
Occupancy Houng 4.

81



NUMBER (See also/IHI/W,JM REQUI) 4.1
/vimum Number. Addilons .................................................................................... 4.1.5
/Vimum Numben ................................................................................... 4.1.6
inimum Numbe:. Bathing & Fadles 4.23.8
MJrurn rtumben Conmls & Dlspensm 422.7, 423.7
Fkrnurn rtumb. Prmevation 4.1.7
Minmum Nun,.be. Housing ..................................................................................... 4.1.3
Fe.rn r,lumbec Lavams & ,v’rors 4.22.6. 423.6

Numben mJicme Cabinets ........................................................................... 4.23.9
,Vdnum Numben New Constnc.Uon 4.1.2
/’um Numbe: Sls & E.xlsior Facilities 4.1.1

Numbs. Warn" C]ose 4.22.4, 4.23.4
REQ(Jli4EhT8 (See DWELUI C]l’S; i’TCHEttS)

RORS (See LAV^TORr.S 6 bLIRRORS)

/vkgmum New Consmx:bon .......................................................................... 4.1.2(5)
NEW CONSTROCrlO
MJmm Numbs. HewCon 4.1.2
irnurn Humbert Sites F., x-’fiorFa 4.1.1
,nimum Slope ot Ramp= HUw Consm-n 4.8.2

NOSeIGS (See s’rNes)
OCCGPANCY CtA,.q..qlFICTIONS (See also Specific C.lessific,tion) 4.1.4

O(ffDOOa s’rAms (See STNRS)
OGTPA"’r FA,.’,JT’,r.S (- HEALTH CARE)
ove.s (see XiTCHS)
PARALLEL APPROACH (See REACH R,atGF_.S)

PARKinG &PLOADir ZONES 4.8. A,4.8
Accessible Route Loc-mions 4.3.2(1
Empk)yee Paddng:/Vmimum Number 4.1.1(SXa), (e), (l), (3)
Enuances ......................................................................................... 4.6.2. 4.6..3, 4.14.1

Histodc Presen,abon: Applicability 4.l.7(1Xb)

,’qinimum rlumb. Ntemeons: 4.t.6(3Xd)(i)
.Minimum Humber. Hew Construction 4.1.2(8)
/inimum Number:. 8, Extedor FadEbes: 4.1.1(1), (5)mRequme Png D,,Un 4.34)a: Ec. Park 4..4(2Xc)
C)ccup,n Hou.nc$ 4.

4.1.1(Xa)

Paddng Spaces: bnimum r’iumbe 4.1.1, (SXa), (c). (d), (iX;;), (e), (iXiiXi). 7(a)
Passenger Loading Zones 4.1.I(I), (7)(b), 4.6.
Passeng Loading Zone/imum Number 4.LI(SXb)
Signage 4.6.4......................................................................................... ::.: 4.6.6

Parking: hinimum Humber 4.1.1(5)(a), (d)(3), (e)
PASSING SPACE (See CLEARAHCES FOR WHEELCHAIRS)
PAT’NT BEDROO/S (See HEN.TH C.N)
PATIOS (See DWELl.BIG

Access to Performing Arts ..................................................................................... 4.33.5
Dining Rooms .............................................................................................. 4..33.5



Reach Ranges

PERFORMING AREAS (CONTINCiEJ:))
/inimum Numl,t 433.|

/Vimum Numben AJterations 4.1.6(4)(f)(ii)
ges 49-3, 4333

Definitn o 3.5

PLATFORff 4.1 !, h4.11

Acceible Route: Change in Levels 4.|0.]

Num. 4.1.b)
nimum Con=mion 4.L5)

4.]0.!

iN’rAL FAOUTW 9.. A9.2
Anel..-i.,cr. Equrx- 9.6

(ee I.lt GRAB & TUB & :,T)

Pe 9.4- C- (RS)

OE 4.4,A
HR 4.42

NuNCm 4.12)
Nu F 4..I(3)

To 431.4

UC0(ON)

S (GGE)

( C) 4.8,

ARE I 43.8

E 4.83
E 33. .?, 4.&6. A43.

Mmi(DGBB6 TGB SHO TS)

44, 4.&7
m 4.1.lb)

c 4.l.?X=)
u C 4.15)

R 4. 4.. A4.
4.1.4a), 4.1.7(2a), 43 4.63, 4.63

G/CO0O(EHS)

F ( miB 44.1,4
FR 4.M
E 4.16)(a)

(m) 424.L

R 426



O2IAM/ 4.1.411)

l=ood Sece Unes

T
v .
s()

G ( ORT-G; T WA)

( T )

W (
T(

W 44,4
(T

].3,(4i)
C 4..17), (]8)

(Y)
C( .

(EG

(
(

4.6
F H 4.5),

C(CO OG

41.8

SiDE lm.CH (See RECH

OF C(IRB RkJIPS (See CrJ R/VIPS)

(See STRF.ErS SEWALKS)



torage

iGI.GE .................................................................................... 4.30, A4.30
Proporl 4.10.5,44.4, .4

CC........................................................................................ 43,.................................................................................................... 3
Ha ........................................................................... 4.1.(1)

a................................................................................... 4.4..4

lnSoungLs 4.1(15), (16), 4.1.7(2)(e), 4.6,

4..4

C .................................................................... 4.D. (4 (5), ’.’........................................................................................... 4245............................................................................... 424.4,..................................................................................... 424.6
F(F)

SIGACCOODAOHS(aiDHG OHW: HFA!_ CARE)
()

nim HumOr Con ......................................................................... 4A.2(13)
CRI ......................................................................... 4.L! l)

O()

A( 6 SPACe)

............................................................................................. 4
RtCs inL ............................................................................ 4.3
R ................................................................................ 4.1, A4.I
( G TOB RTS)

mmms 4.1.lb), (dk (4b)mHuHC 4.4)

4.9.6....................................................................................... .8., .85........................................................................................... 4.9Z 4.93. 4.9.)

TWsm (TAWAIHGS)
T ....................................................................................................... 4.92

(RS)

GE.......................................................................................... 4
R ................................................................................................ 4

........................................................................................
(c )
()



4....................................... 4 6{3){diii)

occupCbmkn: ........................................................................... 4.L4(8)

Storage M Dwdling Units (See DWF_LIJIG jNn-s)
........................................ 4.L2(| ), 4.L4(12), 42..!......................................................................... 4.1.4(12)

4...................................................... 4.711o. .mr, T,-,.,.,. ...................................
4-De. (sco, ,k v,, w,,y.’/," ...................................................................... "z’r’
44

C ................................................................... 14"5"4........................................................ .2(8)
Requimmen Deng Un

Tactile Warnings orl Walking Suaces (,,,"’,’:,/,.; .............................................. 4.8.8, 4.9.6

Wal

STROKE WIDTH (See SIGMAGE)



TELEPflONE (CON’nNuED)

Numben. C 4.
4.1.5)

:Gel 4.1.])
4.4.1

T .1.2(16). 4i.1
C 431.1

T 4.1i6a)
.7

T.C 1
TC 4.10.14
VCs 4.116) (b), 4313. 33.7

(D
(cu

0ATA(

( TC)
FAO( )

1R
m (DU)

()
ToR 9.1

(VA6)
mNu 4.1)

4.L3c, (ii), (4)
Hc 4..7(c)

Nu C 4.0)
mN &rFi 4.L1(6), (7)
TR(H)

T 4.L4e), 4.1.7(2)(c)

WC(WACLOS)

TOST(aRS) 4.17,

G ( GBRS& TUB &0)
T ()
T & R 4.4

(D S T&0ST
T 4.1 744

FAO
N: Tn 4.1.]b)

mHNCn 4.1(8)

CEOHS(CURB)

0TNGSPA(CCFOR

4.8

S 4.1

4.

TR
4.8

TR 4
87



.i!i’I UnUTV r.SOuSOCCSaC
V(See LAVATORIES F., MIRRORS)

VClemre "." .................................................................... 4.1.1 (5c), 4.6.3, A46.3............................................................................. 466

TW mVr (TA
G (A FAC)

": (SPA PGLOIHG ZOM)
.................... 4.l.b)

SORPG(PAHG PAEG LOADIHG ZO)
()

COBOLTO(ATORS)
coo(os)

W (TAWGS)

4.23.2. 423.4C.m:(See COCTTROLS , OPERATG/ECHAiSMS) 4462Floor-mounted Water Closets
rb e, (Se HOILS,e e^eS S "rue’’::’.+i .............................................. 4473Hec Wate Cioes

Nm. ".’j.’j_............................................................... 4.13. 4.1"/.3,
DGS&TB 5SHO 4.1.4e)WQ

wa .................................. 4 17 a
Cm (DG)

......................... ’................... 4.]73

(R) ........................ ........................................................ 4.12A(SNT WO



MILITARY INTERESTS

Navy- YD
Air Force- 04

CIVIL AGENCY COORDINATING ACTIVITIES:

GSA PBO
HUD HCC
usPs

PREPARING ACTIVITY:

OSD HP

AGENT:
NAVY YD

DoD Project: FACR-OI75

NOTE

This document has been published as a joint effort
by the four standard-setting agencies (General
Services Administration, Department of Defense,
Department of Housing and Urban Development, and
U.S. Postal Service). OSD-HP is shown as preparing
activity for administrative purposes only.





DEPARTMENT OF THE NAVY
DIN[TORo NAVY COMMERCIAl. COMMUNICATIONS OFFICE

4diO1 MASSACHUSETTS AVENUE, N.W.

IllfAZ:HINGTON. D.C. sOSSdI*ESO

NAVTELCOMI NST 2066.1
NAVCOMCO
3 Nov 1987

NAVTELCOM INSTRUCTION 2066.1

From: Connander, Naval Telecommunications CoandTo: Distribution

Subj: NAVY TELEPHONE MANUAL

Encl: (1) Navy TeIephone Mnual of Oct 1987

1. Purpose. To provide guidance and standardization in the managementplanning o! DON Shore Administrative Telephone Services and.Facilities.
2. This manual is the principal document providing DON Policyfor the management and operations of Administrative Telephone Services andFacilities at shore installations.

3. Policy. The policy contained herein is EFFECTIVE UPON RECEIPT.
4. Administration and Maintenance. The Commander, Nval TelecommunicationsCommand has assigned responsibility for the Navy Telephone Manual to theNavy Commercial Communications Olice (NAVCOMCO). Additions, corrections, orchanges to the manual will be published annually i necessary and anycorrespondence concerning this document should be addressed to the Director,Navy Commercial Communications Office, 4a01 Massachusetts Avenue, N.W.Washington, D.C. 20394-52gO.

A. F. CAMPBELL

Distribution:
(Bee 1)ages ii tbru vi)





ARCHITgCTURE

H101. MILCON PROJgCTS

This Appendix describes additional NAVCOMCO
pertaining to MILCON projects that are not covered

(h) to Appendix k.

requirements
in reference

8102.

The following requirements will be included in all planned
newly constructed buildings and/or a building to be refurbished
under the MILCON program.

a. Provide supporting structures to include telephone
"outlets, cable raceways, equipment closets, equipment rooms,
building entrance conduits and manhole and duct system.

b. Provide 38Y type precast manholes, per "Bell System
Practlces", minimum 8’ length x 4’ width x 6’ high must be

equipped with pu11Ing-ln irons, I/8" x 2" copper bus bar, 5/8" x
8’ ground rod, cable racks and be pre-cast unless otherwise
specified. All ducts installed under roadways and parking areas
shall be conckete encased.

c. Provide PVC conduit from manhole/pole/pedestal, with

factory sweep to telephone equipment room/closet/cabi-
net/backboard. Conduit run shall contain no abrupt changes or

sharp angles.

d. Provide telephone backboards in telephone equipment
room/closetsl backboards shall be 4’ x 8’ x 3/4" finished plywood
painted with grey fire retardant paint. Provide one 117 volt, 20
amp, dual AC outlet on a dedicated circuit breaker adjacent to
the telephone backboard in the telephone equipment room/closets.
Provide number 6 AWG ground wire at the telephone backboard con-
nected to building’s metallic ground. Leave sufficient col1 to
reach any part of the backboard.

e. Provide telephone/closets/cabinets/rooms with back-
board on each floor of multi-story buildings.
Closets/cabinets shall be stacked and connected with mini-
mum 3" conduit (sleeved with pull wire for future fiber require-
ments}. Interconnect closets minimum of 3" con-
duit.

f. Provide minimum 3 each telephone conduit
to each administrative office of new facility
excluding entrance/exlt wall of room.

and outlets
I per wall
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g. Each telephone outlet, 2" x 4" or 4" x 4" shall beconnected to 3/4" conduit and Installed 18" above finished floor.. Rach wall telephone outlet 2" x 4" shall be connectedto 3/4" conduit and instslled 60" above finished floor.
i. Each telephone outlet for handicapped stations shallbe 2" x 4" connected to 3/4" conduit and Installed 48. above fin-ished floor.

J. Each telephone outlet hall be equipped with RJ25Cmodular jack.

k. All telephone wall cabinets will be flush mounted.
1. Provide 3/4" conduit from outlet to above ceiling andcap/connect to wireway/home run to nearest telephone equipmentroom/closet/cabinet.

outlets.
Each 3/4" conduit shall serve no more than 2 telephone

n. Provide a nylon pull cord in all entrance conduits andconduits between cabinets/backboards an telephone outets.
o. Multiple occupancy offices shall have telephone out-Installed every 6 feet of distance excluding entrance/exit

P. Facilities using modular furniture application andflat cable systems shall have minimum of 2" conduit from areadistribution point to nearest equipment room/closet/cabinet.
q. &11 conduits ,grassing facility shall be capped andmarked 5" beyond outside wallo
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AC
ACO
ADP

APTS
ARC
AT&T
AT&TIS
AUTODI
AUTOSEVOCO
AUTOVON

B&TMIS

B,TO
BEQ
BOA
BOC
BOQ
BPS
BTL

C&
CCITT

CDC
CENTRSX-CO
CENTREX-CU
CMC
CNO
CO
COMNAVTELCOM
COMUS
COS
CPE
CPU
CSA
CSR

LIST OF ACRONYMS

Alternating Current
administrative Contracting Officer
utomatlc Data Processing
Automatic Off-Net
Activity Providing Telephone Service
American Red Cross
American Telephone and Telegraph
AT&T Information System
Automatic Digital Network
Automatic Secure Voice Communlcatlns
Automatic Voice Network

B

Base Automated Telephone Management
Information System

Base Administrative Telephone Officer
Bachelor Enlisted Quarters
Basic Ordering Agreements
Bell Operating Company
Bachelor Officers’ Quarters
Bits Per Second
Basic Termination Liability

C

Connection Approval
Consultative Committee International
Telegraph and Telephone

Common Distributable Charge
CENTREX-Central Office
CENTREX-Customer Unit (obsolete term)
Commandant of the Marine Corps
Chief of Naval Operations
Central Office
Commander, Naval Telecommunications Command
Continental United States
Class-of-Service-
Customer Premise Equipment
Central Processing Unit
Communications Service Authorization
Customer Station Rearrangement
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08-81

COWUNICATIONS DISTanCE SEP.M<ATIONS

Minimum isolation distances for radio receiver and transmitter sites have been

established by the Naval Electronics Systems Command. The separation selected

to limit mutual interference of electronics equipment is as follows:

[i) High, medium, and low-frequency receiver site from:

(a) High-power, very low frequency transmitter stations 25 miles

(b) High-power, low and high frequency transmitter

stations.... ................................................. 15 miles

(c) Other transmitter stations not under Navy control.

Field intensities also govern, see NAVELEX 0].01,103 5 miles

(d) Runways and ,l:i<: iaths. For aeronautical receiving
...i,500 feet

at air stat ........................................ .5 miles
For general co:turieatlons ..................................

(e) Teletype and other electromechanical systems:

Low level operation or installed in shielded room No minimum

High level operation installed in unshlelded room

Large installation (communications
center) .................................. 2 mi from nearest antenna

Small installation (I to 6

instruments) ...........................200 ft from nearest antenna

(f) Main highways (from nearest antenna) ...................... 1,000 feet

(g) High-tension power lines (overhead) and receiving

station feeders. Lines over I00 KV require 2

mile separation ........................ 1,000 ft from nearest antenna

(h) abltable areas (beyond limits of restriction) ................ 1 mile

(i) Areas capable of industrialization (beyond limits

of restriction) 3 miles
Light Industry.’ ................................... .5 miles
eavy Industry ...........................................

(J) Radar installation (depending upon type) .................... Calculate
See NAVELEX 0101,103 Table 4-1

(k) Primary power plants ......................................... 5 miles

(2) High, medium, and low frequency transmitter site from:

(a) Other transmitter stations not under Navy control ............ 3 miles

(b) Runways and glide paths for aeronautical
transmitting at air station ............................... 1,500 feet

(c) Main highways ............................................. 1,000 feet

(d) High-tenslon power lines (overhead):
Transmitter station feeders ............................... 1,000 feet

4830-2 (24 of 25)





(3) Remote VHF/UHF transmitter building from:

(a) Operations building and control tower 1,000 feet

(b) VHF/UHF receiver building and housing area 1,500 feet

(4) Remote VHF/UHF receiver building from:

(aS VHF/UHF transmitter site .. 1,500 feet

(b) Highways, Industrial, and housing areas 1,000 feet

(c) Radar installations 1,500 feet

(5) Wullenweber Facility:

(a) No obstruction should protrude above a three degree angle of
elevation measured from the base of the hgh band antenna
elements.

(b) .Separation distances from possible sources of interference are
similar as for other high, medium, and low frequency radio
receiver sites. For specific guidance, see NAVELEX shore
criteria Security Group Stations 0101,108.
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guidance in the formulatlon of Basic Facility Requirements (BFR)
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Navy specific guidance, including the NAVFAC P-80 and the
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(703} 696-1004.
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PREFA(E

This handbook is divided into to parts. Part I is a reprint of DoD

4270.I-M, "Policy Guidelines for nstallatlon PlannlnS, Design,

Construction and Upkeep," which outlines the installation commauderts role

and responsibility for the development and care of the installation.

Part If, Technical Guidance, is a copilatlon of standards, references,

and detailed technical guidance that is provided as a tool to assist

installation commanders, their staffs, their design and construction

agents and their chaln-of-command in this development and care. hile

these criteria were not developed prlmarily for use in review of milltary

construction program and budget submissions, it is recognized they may be

used for that purpose. Projects should not, however, be approved or

disapproved solely on the basis of these criteria. All requlreents, and

partlcularly those which exceed this guidance, must therefore be fully

explained and Justified in accordance with other applicable DoV and

Service programlng/budget directives to ensure understanding by the

reviewing officials.

Recomendatlons for improvement to this handbook are encouraged and

frequent deviations fro the included criteria should be reported on the

DD From 1426 provided inside the back cover to Naval Facilities

Engineering Command, Code 04, 200 Stovail Street, Alexandria, VA 22332.

(Lead activity for maintenance of this handbook).

This handbook may be used as a reference document for procurement

activities such as contracting for professlonal 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.
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Fooc or Feec
Square Feec
Fiscal Year
General Education Development
Gallons per Hinute
General Services Adaniscracion
lieatnS l)esree Days
Rousing and Urban Development
Headquarters
Headquarters, Department of the Army
Heating, Ventilation and Air-Conditioning
ltercz
Illuainating Eusineering Society

Installation and
Intermediate /etal Conduit
Incorporated
3oint Chiefs of
,ilosrsa or Ltlosrsa
Y.tlometer or Llometers
Ltlopascal
Liter or Liters
Liquidified Pecroleu Gas
Lters per Second
Meter or /ecers

Square eters
Cubic Meters per Rout
Cubic |4eters per ltour pe Square ecer



rolls
Max

MEGA
MLCON
Min.
MRA&I
MTMC

NATO
NAVAlDS
NAVFAC
NBS
NCMA
NCO
NCPC

NEPA
NFG$

NFPA
No.
NPDES

OASD
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ABBEEVIATIONS AND ACRONYMS (continued)

ODASD(Z)

OJT
O&M
OMB
OSA
PCB
P.L.
P.O.
POL
psi

EDF
RFTP
ROTC
SE
SF
SIR

S&L

STAT
STD

Milliliter per Second

Mean Coincident: Met: Bulb

Milliom
Military Construction

P.snpower, Reserve Affairs and Inscallsclons

llcary Traffic an&sement: Command
orale, Welfare and Recrest:ionl
Notch Atlantic Trest:y Orsanlzst:ion
Lr and Sea NavlsaClonal Aids

Nava Fac11ies Ensineerlns Command

Naclo Bureau of Standards
NaClonl Concrete asonry Asoclaclon
Noncommstioned Offlcers
Nscloual CaplCal PlannlnS ComLsslon

Ncloal Capltal ReSion
NsClonal Envlroumencal Policy Ac

Naval Yacillcles Guide Speclflcaclou
Naclonml Fire Procecclon Assoclat:ion

Number
Kscloal Pollutant: Discharse Ellalnaclon

SysCe
Nclonal Standard8 Inst:iut:e

Office of he Asslscant: Secretary of Defense

Office of the Depucy Asslscant Secretary of

Defense (Inscallaclons)
On-The-Job-TralnlnS
Operaclons and alnt:ensnce
Office of anasement: and Budsec
Occupeclonl Safety and Health Act

Polychlorinated Biphenols
Public Law
Post: Office
Pet:roleum, Oils, and Lubrlcancs

Pounds per Square Inch

Eeeource Couservet:ion and Recovery Act:

Refuse Derived Fuel
Requests for Technical Proposals
Reserve Officers Tralnlns Corps
Select:lye EuerSy
Square Fee
SavlnSs co Investment: Rat:io

St:eel Joist: Inst:It:ut:e
Shlpbuildlns and Losisclcs
Square Feet:
ScaCut:e
St:andard



T

T

TO
TV

UEPH
UFA$

UL
UOPH
Uo$o

USACE
USAF
U .S .C.
USI4C
USPS

ECS
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ABBREVIATIONS AND ACROIqYHS (continued)
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United States
United States Army Corps of Engineers

United States Air Force
nited States Code
United States Marine Corps
nlted States Postal Service

Wind Energy Conversion Systems
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THE OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE

WASHINGTON. D. C. 20501-1000

September 1, 1987

Thls Ranual is issued under the authority of DoD Direcclve 4270.1,

"Construcclon CrlCerla," July 11, 1983. It supersedes a11 previous edlClons

of DoD 4270.1-H, "ConsCrucclon Crlcerla." It complles vlch the pollcy of DoD

D:[recclve 4001.1, "InstallsClon ICangeaent," dated Sepceaber 4, 1986, vhlch

gives Inscallatlon coaaanders broad authority to decide boy best to accomplish

their alsslon, and Instructs headquarters to cancel regulaclons chac llalt

InscallaClon coamanders’ freedoa-

This ICanual applles to the 0f1ce of the Secretary of Defense (0$D), the

IC[11tary DeparCaents, cbe 0raIzalon of the Jolnc Chlefs of staff (0JC$),

the Unlfled and Speclfled Cands, the Deense Asencles, and acClvltles

adalIscraclvely supported by 0S9 (hereafter referred to collectlvely as "DoD

Coponents’). It does not apply :o health care ,’allltles.

$oae detailed cechn2cal crlterla are required that affect Bore ttmn one

Servlce; such crlterla w111 be developed through a Tri-$ervlce effort as

indicated in subsecclon 9.2. of Do9 Directive 4270.1. rrl-Servlce and any

other Indlvldu1 $ervlce dlrectlves w111 condors co the basic pollcy guidance

of thls Hanual.

DoD CoaponenCs Bay obcaln coples of thls ICanu1 through their ovn publlcaClon

clmnnels. Other Federal Agencles and the publlc Bay obcaln copies Troa the

Oflce of the Deputy Assistant Secretary of Defense for Installatlons,

ashlnston, D.C. 20301-8000.

Robert A. SCone

Deputy Assistant Secretary of Defense
(Installations)

Excellent Installations The Foundation of Defense





A. INTRODUCTION

This Manual is written for inetallstion coanders. It is their guide to

provide excellent facilities throngh new construction and through maintenance,

repair, and renovation of existing permanent and temporary facilities so that

the installation can accomplish its mission now and in the future.

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, construction, and

upkeep for the Defense Deparent is to provide excellent places to work and

live for the soldiers, sailors, airmen, and marines who defend America.

Invesent in excellent facilitis quickly pays off in improved capability and

performance of our co,bat forces. Excellent facilities engender pride--the

fuel of human accomplishment.

C. CEMEPJ GUIDANCE

Military bases are homerooms, They should have all the facilities a good

town has--not just housln, but land and buildings designed for recreation,

cultural and religious activities, education, health care, shopping, and

work. Military bases ought to be the kind of towns you would want your sons

and daughters to work and llve in.

You cannot plan, design, or build an excellent facility unless you

thoroughly understand what the customers want. Spend a lot of time finding

out. Ask the unit commanders, the NCOs, the young officers and enlisted

people, and their families, how to make things better. Pay a lot of attention

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 their on work:tug and living

places. They get better facilities far sooner and a greater feeling of pride

and ownership. To see it done ell, visit the U-Do-It Store at Ft. Lee,

Virginia, or the One Stop Shop at F.E. Warren Air Force Base, Wyoming.

If your installation has an architectural theme, stick to it. If you are

starting rlth a hodgepodge, pick s thee and work toward ic. You might find

it useful to hire a base architect to oversee the design and improvements to

all buildings year after year. Reemher, these facilities will be around for

s long time. We have an opportunity to make them an enduring source of pride.

Design co cut energy use, while providing pleasant, comfortable living and

working environments. When you rehabilitate a facility, you can get energy

(and cost) savings in the bargain. In maintaining facilities, keep energy

consuming systems in good repair; apply our new shared energy savings

legislation; reward innovation. And reemher the first rule of energy

conservationwdon’t hassle the troops. Give them plenty of light and let them

adjust the temperature. If you have people work.tag in the dark or if they’re

too cold or too hot, you are asting a resource far more costly and valuable

than energy.
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Pay close attention to protectlu8 the natural environment and historical

and archaeological sites. Compliance with enviromental laws and regulations

is no oy a statuto requrent; t s go sere for protect the

11-i of your people a the envlroen. If you are not fillar with,

iol a local lays a les, gel per advice. Follo he les

iI help you o pre excellen facilities.

Physlcally icapped people are entitled o use ny facilities on

ailia Insallaions. As a seral le, aa ildls accesslble

physlcally Icapped people uess he ildi is o used oy by

able-led iliaU personl. a leasl five peen of your fily

hous1 us (no less n o house) accesslble.

D. SER1 SURVIVIL1

Bld survlvabiliy In, so milia opera,ions can conie afCer

aac. Don’ forge o build proeclon Into doiorles, di lls, and

offices, as iI as into 11di.s where equlpn Is slored a aalnaid.

Se echques are quie inexpensive, li deslg building so ha people

11 no posed o flyi ow 81ass. CCs and maor cas
deeine he approprlae lel of proecion.

E. COST BENEFIT ANALYSIS

The 8oal is not to ain:tmize the life-cycle cost of the facilities, but to

maximize the perforaance of the people who use the facilltles. Excellent

facilltles are worth more than they cost.

When you do cost-benefit analyses of new facilltles versus old, don’t

forget about the people who use the facilities. Nu=erical analysis can never

predict the extra performance of people whose pride and efficiency are boosted

by excellent facilltles. But, nerlcal analysls can dmonatrate that only a

very s=a11 increase in the output of people who wor---in a building is needed

to pay for the extra cost of an excellent building. Use this slmple for=ula:

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

where
facillty

A is the llfetlae cost of creating and maintaining an excellent

B is the lifetime cost of maintalnln8 the old facility

C is the years of life

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



F. SIZES

The best guide to sizing is an exlstlnE facility that is satisfying the

desires of the people vho use it. Whatever the fscillty, find the best

example you can and ask the people who use It bow to sake the next one

better. If posslble, use examples fro Aerlca’s best run, proflt-aklns

companies.

Remember to ask the customers--the c8nders, the NCOs, the troops--what

they want. Don’t sake buildings too sa11. An underslsed buildlng is sore

wasteful than an oversized one because people are sore expensive than

buildlngs.

Dormitory living space is, by law, set by OSD. Dormitories aust be built

with the particular unit in alnd. Consider the type of unit, its alsslon, its

equipment, and its location. Wb/le there must be soe coonallty in the net

llv1 space, the whole dormitory complex gust add to, not detract froa, the

unit’s asslon. Here are the current standards in net living space:

Standard Net Livin Space for Unaccompanied Officers and Enlisted

Rank Net Square Feet

03 and above
01 and 02 330

E7 to E9 360

E5 and E6 180

E1 to E 90 (2 to a 180 square foot
roo)

E1 recruits 72 (open bay)

Finally, the goal is to provide our soldiers, sailors, alren, and arlnes

with a home. Include places to clean and store gear (these don’t count as

living space), ample parking, telephone and cable hook-ups, and indoor and

outdoor lounge areas, places to prepare food, and lots of privacy.

C. UPKEEP

The objective of facility upkeep 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 does unit

pride.

You know that good upkeep preserves facilities from decay that in the

long-tern would be sore costly to repair. More laporant, good facility

upkeep preserves unit pride; pride, llke the facilities, is far less costly to

maintain than to rebuild. Snce pride is so essential to ailltary readiness,

It kes sense to invest heavily in It.
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N. OP WAR II OOD BUnNGS TEMPORARIES RELOCATABLES

"Temporary" od ildis fr he 19&Os up a e proportion of

our cuent facilities. e 11 for a-lo e o ce. Bu

d8 an must cprIse our gl of cellent tallao. re

a se pniners:

1. Make the safe; don’t put people in fire traps.

2. keep then palnCed, even f they are prosranned to cene down some

day. People are uslnS chert, or at least lookns at then; their pride is at

stake.

3. Give them s complete face lift. Modern renovation materials can work

wnnders. Go see what’s been done ac Moody AFB, Georgia; Nelli8 AFB, Nevada;

or Naval Air Station, Brunsrck, Maine. You won’t be able to Cell the 19408

buildings from the brand nev ones.

DETAILED TECHNICAL GUIDANC

The Hilitary Departments may issue detailed guidance to assist

installation commanders in planning, designing, and building excellent

facilities. However, as much of this guidance as po881ble should be in the

forn of advice and assistance rather than control and dlrecCion. The

couanding officer is responsible for accomplishing the aission of the

lnstallatlou ad is accountable for all reaources applled to the 1sslon, and

must have the authority toake investment decisions.
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CHAPTER

A. PIJRPOSE

I. General. This part prescribes technical criteria to serve as a

guide in the design and construction of high quality facilities that are

durable, functional, economical, safe, esthetlcally pleaslns, and have

reasonable operatlnS and maintenance costs. While these criteria are

Intended to serve as a sulde and yet offer considerable flexibility, those

sections identified as based on law, Executive Order, DoD Directives,

Federal legulatlons, and other goverulnS standards must be treated

accordlnsly

2. Applicability. The criteria contained in this handbook may be

used in conslderlns all facilities at military installations in the United

States and, to the extent practicable, in other locations orldwlde. The

criteria may also be used as a baseline in the plannlnS and design of:

a. New facilities in the military construction program.

b. Hinor construction and nonapproprlated fund projects.

c. Major alterations co exlstlnS structures for the purpose of

rehabilitation or conversion into permanent facilities.

d. Certain nonpermanent construction, ms indicated.

3. Improvement of Existin Facilities. Improvement of existing

facilltles for the sole purpose of meetlnS these criteria should not be

undertaken.

B. DESIGN CONSIDERATIONS

i. Economic, Englneerlns, and Environmental Studies. The design of

military facilities should be supported by appropriate economic,

englneerlns, and environmental scudles.

a. Design Features. These studies should Include, but not be

llalted to, those design features of the facility thac contribute the

most co the construction quality, llfe cycle cost, energy efficiency,

environmental impact, and performance of people and the mission.

b. Life Cycle Costs. Design decisions for all types of

construction projects should consider llfe cycle cost and the impact on

productivity and operatlnS efficiency of the functions within the

facility. Studies should be made that consider the llfe cycle cost of the

facility so as to arrive at an economical cost that takes into
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consideration not only the initial construction cost, but also the

operating and ainteneuce costs of the bttlding.and associated impact on

the atssion perforaed within it over the anticipated 11re of the facility.

2. DesiGn Requtreaents. The design of ailitary facilities should:

a. Be based on the actual requireaents of the project.

b. Contribute to the pride of the people ho work there.

c. Meet the operating requirements of the using activity and

rovide reasonable flexibility to accommodate foreseeable chsnges in

requirements by the using activity.

d. Provide highly functional facilties at the lovest

practicable construction and acquisiion costs consistent with total life

cycle economy.

e. Be appropriate for the eype or importance of the facility and

the local surroundings, and eet the necessary environental

requirements, including applicable federal, state, and local pollution

control criteria and standards.

3. Construction alltles. The quality of construction should be as

high as necessary to provide construction suitable for the actual needs of

the intended occupancy. For Industrial and service facilities, such as

shops and storage facilities, an austere quality of construction with

reduced finishes sy be provided. For bu1dtngs of more sophisticated
occupancy, such as laboratories and aJor headquarters buildings, a higher

quality of construction with better finishes should be considered.

Use of Local Construction Methods, Katerials, and Skills.

Deslgna should consider econoales hat can be effected by the use of

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

5. Use of Standard or Stock Producs. Cosercially available

standard or stock equipaent, fixtures, and maerials should be used when

practicable.

C. CONSTEUCTION LEVELS AND BUILDING TYPES

1. Bulldi Definitions. The defintlons provided belov are used in

this handbook and used by the Hilltary Departments and DoD Components to

describe the levels and type8 of construction of most VoV buildings and

related facilities.

a. Permanent Construction. Buildings and facilities designed

and constructed to serve lfe expectancy of ore than 25 years, should
be energy efficient, and should have finishes, materials, and systems

selected for Io maintenance and lov llfe cycle cost.
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b. Semipermanent Construction. Buildings and facilities

designed and constructed to serve a tfe expectancy of more than five

years but less than 25 years, shouldbe energy efficient, and should have

finishes, materials, and systems selected for a moderate degree of

maintenance uslu the llfe cycle approach

c. Temporary Construction. Buildings and facilities designed

and constructed to serve a. llfe expectancy of five years or less

usln low cost construction, and with finishes, materials, and systems

selected with maintenance factors beln a secondary consideration.

d. Mobilization and EmerGency Construction. Buildlngs and

facilities designed and constructed to serve a specific mobilization or

emergency requlreent. Buildings should be austere to minimize

construction tie and maximize conservation of critical materials.

Maintenance factors and 1ongevlty should be secondary considerations.

e. Buildi System and Subsystems. A buildlns system is an

assembly of dimensionally and functlonally precoordlnated 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 andintegrated with other types of subsystems

to produce an entire building system.

f. Industrialized Buildis. Buildings in which major components

and some subsystems are constructed at a factory, traported to the

Jobite and erected. An example is factory construction of Indivldual

walls with the plumbing and electrical wiring already installed.

g. Mnufactured Buildings. Buildings constructed from whole

building modules that are constructed at a factory, transported to the

jobslte and connected to other modules to form an entire structure. An

example is multlstory unaccompanied personnel housing in which each

living unit is factory constructed with alls, floors, ceillngs,

plumblng, and electrical wiring.

h. Pre-Enineered Buildlns. Buildings constructed entlrely

from a manufacturer’s system of standard stock items. Pre-englneered

buildings often rely on a modular dimension system and can be

constructed in a wide range of comfiuratlons and sizes.

i. Relocatable Buildlns. Buildings designed to be dismantled

to facilitate relocation and normally purchased as equlpent to fill a

temporary requirement.

J. Portable Buildings. Buildings designed to be easily moved

intact.
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2. Criteria for Buildins Systems Construction.

a. Standards and uality. The standards and level of quality

authorized in this handbook apply to industrialized, manufactured,

pre-eusineered, and other types of buildins systems construction.

b. Component Parts. The component parts should be readily

available and be able to be procured competitively. In other words, it

is not intended that deaiSns, or availability of specified or offered

coaponent parts, be subject to further research or development, or both,

but rather that the component parts be standard, off-the-shelf stock

items

c. Manufactured and Pre-EuIneered Buildlns. These types

of construction ay be used for ailltary buildiuss when such use is

indicated by llfe cycle cost o be economical; when they wll eet the

functional and performance requirements of the project; and when they

can be architecturally coapatlble with the envlromaent in which they will

be erected. Because of the Ereat variance in the cost and quality of

such structures on the arket, extreme care at be used in selection to

ensure that the quality of the facility to be provided is commensurate

with the project requirements and expected lonsevlty of the aslon to be

served.

d. Relocatabillt7. Relocatabillty should be specified only

when the project Justflcatlon certifies that the facility involved is of

uncertain tenure and the provlslo of this feature will not result in a

degradation of proven standards of desISn, architecture and enIneerln,

or result in increased operatlnE and aiutenance costs. When

relocatabillty is the primary desIEn consideration, DoD Instruction

4165.56 (reference (la)) shall apply.

D. OCCUPATIONAL TY AND EALTH ACT CONSIDERATIONS

The Occupational Safety and Health Act of 1970 (reference (Ib))

requires that safety standards issued by the Secretary of Labor be

followed in the work place. Section 19 of this Act requires federal

asencles to establish and alntaln effective and eemprehenslve prograas,

consistent with the standards issued by the Secretary of Labor. Those

standards issued by the Secretary of Labor that affect the design of

buildlns are principally found in the General Industry Standards, 20 CFR

1910 (reference (It)). The desIEn of all alitary facilities that serve

as places of employment shall coufor to, or be consistent with, all

applicable standards published under the Occupational Safer7 and Health

Act (0$HA) of 1970 (reference Ib)).
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Ceneral Industry Standards, 20 CFR 1910, Occupational Safety and

Health Administration, DeparLlent of Labor, 200 Constitution
Avenue, N.W., Washington, D. C. 20210
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ENVIROIEFLL QUALIf

In keeping with this nationde concern for the environment, the

Congress and the Adanlstratlon have enunciated several policies for its

preservation and enhancement. In general, environmental legislation

requlres that federal agencies comply wlth procedural as ell as

substantive requirements of the designated regulatory aencies, including

the payment of appropriate fees. The documents issuing these policies are

discussed below, and key personnel at all levels should be made aware of

their contents so as to assist in the decision making process.

I. h2 U.$.C. 4321-4361, The Natlonal Environmental Pollcy Act (NEPA)

(reference (2a)). This Act declares a national pollcy to (I) encourage

productive and enjoyable harmony between people and their environment,

(2) provide for the prevention or ellaLtnatlon of damage to the environment

and biosphere, and stlmulate the health end welfare of people, and (3)

enrich the understanding of the ecologlcal systems and natural resources

important to the naclon. This Act requires, among other items, that every

recommendation or report on proposals for legislaclon and ocher major

federal actions significantly affecting the quality of the natural

environment, include a detailed five-point statement on the environmental

impact of the intended action. The Council on Environmental Quality has

issued implementing regulations for NEPA (reference (2b)) that provide

specific information concerning the preparation and coordination of

environmental documentation.

2. Executive Order 11514 (reference (2c)). This Executive Order

directs federal agencies to Implement the Natloual Envlronmental Policy

Act (NEPA) (reference (2a)). Further, it requires that federal agencies

provide leadership in protecting and enhancing the quality of the

nation’s environment to sustain and enrich human llfe. Among other

items, the Executive Order requires that federal agencies monitor,

evaluate, and control, on a continuing basis, activities so as to protect

and enhance the quallty of the environment.

3. Executive Order 11593 (reference (2d)). This Executive Order

requires that (I) the federal agencies provide leadership in preserving,

restoring, and maintaining the historic and cultural environment of the

nation, (2) federal agencies initiate measures necessary to direct

policies, plans, and programs in such a way that federally-owned sites,

structures, and objects of historical, architectural, or archaeological

significance are preserved, restored, and maintained for the inspiration

and benefit of the people.

h. Clean Water Act of 1977, Publlc Lay (P.L.) 95-217, as emended

(reference (2e)). Among other items, .this Act establishes the Natlonal

Pollutant Discharge Elimination System (NPDES) and requires federal
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agencies to apply for a permit for each point source of wascewater

discharge and comply vlth the condlclons of each permit. Wasteacer sent

to a pobllcly-ovned treatment plant mst meet pretreacment standards

prescribed by this Act and of the agency that turns the treatment plant.

The Act also requires that construction of facilities for .treatment of

wasteater at federal facilities after September 30, 1979, not be

initiated unless alternative methods for vastevacer treatment using

innovative treatment processes and techniques are used. This requirement

is not applicable hen the Life cycle cost of the alternative treatment

works exceeds the llfe cycle cost of the most cost-effectlve alternative

by more than 15 percent. This Act also requires that for certain

pollutants, point source discharges shall be treated usln8 the best

available technology economically achievable.

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

(2f)). Among other items, this Act requires federal agencies co apply

for permits to operate and to construct facilities to control stationary

air pollutant sources and to comply rlth the conditions of each permt.

6. Solid Waste Disposal Act, Public Law (P.L.) 94-$80, as amended by

the Resource Conservation and Recovery Act and Amendments (reference

(2S)). Among other items, thls Act requires federal agencies to properly

manage hazardous waste from its time of generet/on to its disposal.

Agencies must obtain peralcs for their hazardous waste treatment,

storage, and disposal facilities. Proper shipping papers (manifests),

packaging, and labeling must be used when transporting hazardous trusts.

The 198A amendments apply the requirements to persons ho generate as

little as I00 kilograms of hazardous waste in any month, and require

resistraclon and controls on underground tanks used for storing oll and

hazardous waste.

7. Toxic Substances Control Act, Public Lay (P.L.) 94-69, as

amended (reference (2 h)). Among other Items, this &ct eulrea Federal

Agencies to properly manage the use and disposal of all toxic substances

and speclflcally requires such management of Polychlorlnated Biphenols

(PCB) and items that contain PCB.

8. Safe Drinking Water Act, Public Law (F.L.) 95-190, as amended

(reference (21)). Among other Its=s, this Act requires federal agencies

who own or operate drinking water distribution systems to ensure chat the

water meets primary drinking ater standards, and here required, that

such systems are registered, licensed, or peracttted. This Act also

requires that special attention be paid to the protection of designated

sole source aquifers during contruction and operation of Department of

Defense facilities.

9. Executive Order 12088 (reference (2)). This Executive Order

outlines the policies that are to govern compliance b-th federal,

state, and local environental standards by federal facilities. The head

of each executive agency is responsible to ensure thac federal facilicles
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are at all ttes designed, constructed, operated, and aintained in

copliance with al federal, state, and local euvtromaental requirements.

The Executive Order further requires that a plan be sent annually to the

Office of Kanagemeut and Budget (OKB) to provide for aproveents

necessary to eet applicable standards. Exeaptions fro: applicable

control standards sy only be granted by the President. Furthermore, the

construction or operation of federal facilities outside the United States

shall coply rlth the environmental pollution control standards of

general applicability in the host country or Jurisdiction.

10. Executive Order 12114 (reference (2k)). This Executive Order

requires that responsible officials of federal agencies take into

consideration pertinent envtronsental considerations when aktng

decisions on aJor federal actions outside the geographic borders of the

United States and its territories and possessions.

II. Executive Order 12316 (reference (21)). Thls Executive Order

delegates to the Secretary of Defense the responsibility for

Investigation and reaoval of hazardous substance releases fro: DoD

facilities and vessels.

12. Protection of Historic and Cultural Properties.
issued by the following documents:

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

Policies are

b. National Historic Preservation Act, Public Lay (P.L.) 89-665

(reference (2N)).

c. Archaeological Resources Protection Act, Public Lay (P.L.)

96-95 (reference (2n)).

13. Comprehensive Envlronsene Response, Copensatlon and LiabIllt

Act of 1980 vlth A--oents PL 99-A99 (reference (20)). This Act

subjects federal agencies o courses of action to cleanup 81tea where the

agencies :ay have been vholly or partially responsible for contaalnatlng

the soll or groundwater. Also, the Act requires reporting of hazardous

substance releases and previous disposal actions.

B. GUIDELIhS

In consonance vlth the congressional and adalnlstratlon guidance

provided in Section A., above, the follovlng general guidelines on

envlron:ental quality apply to construction:

1. Necessary =easures shall be taken to ttaize all iotas of

enviroo:ental pollution and meet federal, state, and local envirouental

quality standards. Environmental pollution is that condition that

results fro: the presence of chemical, physical, or biological agents in

the air, ater, or soil that so alter the natural environment that an
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adverse effect is created on human health or comfort, fish and wildllfe,

other aquatic resources, plant life, and structures and equipment to the

extent of producin economic loss, impairln recreational opportunity, or

marrln8 natural beauty.

2. Envlronaental factors shall be carefully examined when developlnS

projects and studyln alternative means of meetln the requirements.

3. The maintenance and enhancement of environsental quality shall be

given full consideration in decision makin alon with economic, social,

and technical factors.

4. Recommendations ou projects shall be based on a balanced

evaluation of military requirements and the economic and environmental

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. When practicable, the environment of the community or locality in

which the public works are sltusted should be enhanced so as to increase

its value to the public. Necessary coordination shall be maintained with

the state and local counlty in accordance with the requirements of

E.O. 12371 (reference (2p)) as implemented by DoD Directive 4165.61

(reference (2q)).

C. PLANNING AND DESIGN FOR ENVIRONMENTAL QUALITY

i. Environmental Factors. In keepin with the above guidelines,

special atentlon must be given to environmental factors in the

development, design, and construction of military facilities. The

followlnS factors, which are covered in other chapters of this handbook,

shall be given increased attention in project development:

a. Compatibility with the existing and planned adjacent

communities (chapter

b. Development of military installation master plans should take

into account environmental quality considerations (chapter 3).

c. Flood hazard considerations (chapter 3).

d. General architectural design provisions (chapter 5).

e. Grading, drainage, erosion, and dust control (chapter 3).

f. Landscapln and open space distribution, arranseents, and

use (chapter 3).
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8. Noise (chapter 3).

h. Provisions for the physlcally handicapped (chapter 5).

i. Siting of hazardous aterlals facilltles (chapter3).

3- Siting, orientation, and arrangement of buildings within an

overall planning and design framework (chapter 3).

k. Siting of utilities (chapter 3).

i. Topography, natural beauty considerations, and hazards and

nuisance effects (chapter 3).

Effects on historic places and archaeological sites (chapter 2).

2. Envlronmental Effects of Alternative Approaches. Environmental

effects of alternative approaches to providing required facilities shall

be analyzed and evaluated with a view toward enhancing the environment

and ainimizing any detrlmental envlronmental effects.

D. PREP.ATION OF ENVIROh’HENTAL DOCUMENTS

In accordance with the requirnments of NEPA, laplementing regulations

froN the Council on Environmental Quality and DoD Directive 6050.1

(reference (2r)) and DoD Directive 6050.7 (reference (2s)), envlronmental

effects Nust be considered when plannlng projects and proposals. The

appropriate documentation shall be developed as soon as sufficient

project inforatlon is available. The milltary services should strive to

complete the envlronmental documents for /lltary construction projects

before submitting the annual military construction program to Congress.

E. POLLUTION ABATEMENT

I. General Pollcy on Pollutlon Abatement. Overall policy guidance

for abatement of pollution at military installations is covered in DoD

Directive 5100.50 (reference (2t)). According to the requlrnments of

E.O. 12088, (reference (2J)), the design of military construction

projects must include provisions for meeting the applicable standards for

controlling pollutlou. Accordingly, the annual submission of the

milltary construction program shall Include a statement indicating that

the necessary provisions for the control of pollution have been included

in the project designs.

2. Control of Water Pollution. Control of water pollution at

militarynstallations must be provided according to E.O. 12088 (reference

(2J)), as implemented by DoD Directive 5100.50 (reference (2t)).

Preliminary 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 estiaates for budgetary
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purposes, compliance lth applicable water quality standards, and ith

lustalatlon spill prevention control and countermeasures plans, Title 40,

U.S.C., CFR, Part 112 (reference (2u)).

3. Control of Air Pollution. Control of air pollution at military

installations shall be in accordance with E.0; 12088 (reference (2j)), as

iaplemented by DoD Directive 5100.50 (reference (2t)).

a. Planning of At Pollution Control Projects. It is essential

that planning for all air pollution abatement facilities be started far

enough in advance to obtain proper engineering review of all applicable

standards and ,all alternative solutions to the problems. Adequate lead

tme is also necessary to develop suitable designs that rlll provide the

realistic cost estimates necessary to ensure a reliable budget program.

b. nElneering Considerations of Air Pollution Control Projects.
While air pollution control facilities must be provided to meet current

eaissiou standards rlthin the time limit established in E.O. 12088

(reference (2j)), iC is essential that full engineering consideration be

given to possible future requirements. To the extent possible for current

projects, engineering decisions shall be made to accommodate future

additions or modifications aC minimum cost. I is essential that the

design engineer be fully knowledseable of pollution control requirements

being considered for future adoption, especially at the state and local

levels.

F. ENVIKOIONTAL PROTECTION DUKINC CONSTRUCTION OPERATIONS

When designing a project in accordance with P.L. 91-190 (reference

(2v)), and E.O. 12088 (reference (2J)) and E.O. 11514 (reference (2c)),

and P.L. 89-665 (reference (2w)), necessary measures shall be taken to

eliminate or minimize degradation of the envlrorment during construction

operations.

I. Review of Construction Proects. Construction projects shall be

reviewed to identify any potehtlal sources of pollution or other damage to

the envlrouen that may occur during the construction of the military

facilities. The scope of envlronsental considerations during construction

activities concerns potential pollution of the air, land and water, and

involves hazardous waste, nose, 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 Environmental Quality. Upon a

deterLnatlon that there is a potential source of degradation to the

envlroement during construction operations, sultable provisions shall be

included in the technlcal specifications of the project to eliminate or

minimize he damage. hen developn these specifications, particular

attention shall be given to:
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a. Compliance. Ensurlns that federal, state, and local laws

pertalnlnS to envlronmental pollution and hsto.r!c and archaeologlcal

preservation are coaplled wlth during construction operations.

b. Construction Operations. Providing coverage in .the

specifications to ainmize pollution and adverse effects from construction

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 srubblng.

(2) Destruction of land forms, vesetatlon, archaeological

resources and historic buildings or structures.

(3) Noise pollution.

(4) Sediment control.

(5) Nacer pollution caused by spillage of bitumen, fuels,

grease, and oils; erosion; cement and concrete spillage; aggregate

washing; and sanitary and other waste disposal.

EEFEPNCE5

(2c)

(2d)

(2e)
(2f)
(28)
(2h)
(21)
(2J)

(2k)

(21)

(

(2n)

42 U.S.C. 4321-4361, "he National Environmental Policy Act of

1969"
Title 40, Code of Federal Regulations (CFR) 1501-1506, "Council

on Enviromaental Quality Regulations on Implementing National

Environmental Policy Act Procedures"
Executive Order 11514, "Protection and Enhancement of Enviromnental

Quality, Narch 5, 1970 (as maended by Executive Order 11991,

Nay 24, 1977)
Executive Order 11593, "Protection and Enhancement of the Cultural

Environment," Hay 13, 1971
Public Law 95-217, =Clean Nater Act of 1977," as emended

Public Law 95-90, "Clean Air Act," as amended

Public Law 94-580, "Solid Naste Disposal Act," as amended

Public Law 94-469, "Toxic Substances Control Act, as amended

Public Law 95-190, "Safe Drinking Nater Act, as amended

Executive Order 12088, "Federal Coapliance with Pollution Control

Standards," October 13, 1978
Executive Order 12114, "Environmental Effects Abroad of HaJor
Federal Actions," 3anuary 4, 1979
Executive Order 12316, "Responses to Environmental Damage,

August 14, 1981
Public Law 89-665, "National Ristoric Preservation Act of 1966,"

October 15, 1966, as emended by Public Law 95-515,
December 12, 1980
Public Law 96-95, 93 STAT-721, "Archaeological.Resources Protection

Act of 1979"
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(2p)

(2q)

(2r)

(2v)
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P,EFF.,INF.,S (continued)

A2 U.S.C. 9601, "Comprehensive Environmental &espouse, Compensation

and Lab1ity Act of 1980" as .mended b7 PL 99-699, "Superund

Amendment and Reauthorizaton At of 1986"

Executive Order 12371, "Intergovernmental ltevev of Pederal

Prosrams," July 16, 1982
DoD Directive 4165.61, "Intergovernmental Coordination of

Federal Development Programs and Activities," August 9, 1983

DoD Directive 6050.1, "Enviromental Effects in the United States

of DoD Actions," July 30, 1979
DoD Drective 6050.7, "Environmental Effects Abroad of Major

Department of Defense Actions," March 31, 1979

DoD Directive 5100.50, "Protection and Enhancement of Environmental

uality," May 24, 1973
Title 40, U.S.C., Code of Federal ltegulations, CFR, part 112, "0tl

Pollution Preventou"
Public Lay 91-190, "Mational Evuironmental Policy Act of 1969"

Public Lay 89-665, "lstorc Properties Preservation Program"
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CEdrER 3

MASTER PIING AND SITING CRITEIU.A

A. GENERAL

i. Master Plans. Coprehenslve aster plans are developed to provide

guidance for anageent of the resources of Department of Defense

installations and to provide a systeatic process to control orderly

growth of the installations. Master plans shall document exlstln assets

and conditions, and identify future development plans and capabilities for

response to chaagln conditions.

2. Security Threats. Threats to the security of military

installations and facilities ay greatly affect operations by requlrin

an increase in protective easures. The threats include espionage,

sabotage, terrorism, and theft. PlantnS and design of a11tary

installations and facilities should consider the vulnerability to these

threats, using the assessments of intelligence cnlty agencies, and

should provide installation land.use, facility sites, site development,

and facilities deslSn appropriate to the assessed threat.

3. Coordination. Development of --ster plans should provide for

consderatlon of the plannln goals and objectives of the comitles

surroundln the lltary installation, coordinated n copliance rlth E.O.

12372 (reference (3a)) as Impleaeuted by DoD Directive 4165.61 (reference

B. INSTALITION SECURITY

1. Installation Planning. Threats to alitary Intallations are of

two aJor types: natural an htman.

a. Natural Threats. The atural threats are the consequence of

natural phenomena and normally are not preventable by physical security

measures. Examples include earthquakes, fires, fogs, floods, storas and

winds, and ice and suo. hile these threats cannot be prevented,

effective plannin and design can be used to reduce the apact of natural

disasters on the operations and security of the alitary installation.

b. Humn Threats. Effective planning and design can ltigate or

prevent espionage, sabotage, terrorisa, and theft. Plannin for land

use, circulation, ad site development should incorporate easures that

enhance aflitary installations and facility security. In general, the

nuaber of points of access to the tlitary installation and facilities

should be liaited and physical security mphasized for facilities that

house large bers of personnel. These are critical to operations (bulk

fuel storage, comunication facilities, hangars, asazines, piers, power

plants, water plants), or have reat symbolic value (headquarters

offices). These facilities are at greater risk for sabotage or terrorist

action.
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2. Fencing. The use of fencing to enclose Ltlltar installations

or to enclose and separate areas within a military installation should be

liaited to those conditions requiri physical security or protection

of 1tie, except as stipulated for

required, attention should be given during design to ensure thac the

fencing selected is functionally adequate and architecturally coapatible

with the surroundlnss.

C. SITIC OF BUILDICS

1. Location.

a. Functional RelatlonshIp. Buildings should be sited in proper

functional relationship to each other for convenience, operational

efficiency, physical securlcy, and in consonance rlth long term

development plans.

b. Locational Relationships. Buildings should be located in

consonance b-lth the topography for construction economy and preservation

of the character of the site. Facilities should be grouped by function

to assist in malntalnln physical security. ParklnS should be placed

where surveillance exists in the normal course of actlvlty.

2. Orlencatlon. BuIdlnss should be oriented to take advantage of

passive solar heatlus and coollns, klr-coudltioned buildings should be

sited so that the long axis of the building is In an east-vest plane as

possible.

3. Physical Character of the Site.

a. Natural Resource Considerations. An active concern for

natural resource values should be considered in the siting of facilities

In accordance rlth DoD Drecttve 4700.1 (reference (3d)). The proposed

use vll be atched to the natural resource capability and ecological

copactbility of the site. Installation natural resource anagemenc plans

should be consulted when aaking these deterainations-

b. Soil and Foundation Conditions. Soil and foundation

conditions should be investigated co ensure suitability for ecouoical

excavation, site preparation, building foundations, utility lines,

grading, and plancin. Bearing capacity tests should be ade to ensure

econotcal and stable foundations for buildings and ocher structures.

c. Bazards and uisance Effects. Kazards and nuisance effects,

such as excessive dust, noise, odors, and saoke; explosives 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.

Vehicular and Pedestrian ClrculaClon.

8. Street Network. Planning and design of the street network

within each project area should be coordinated with the overall traffic

master plan for the military installation. Placement of new facilities

3-2



KIL-BK-1190

should not interfere with the planned street system. Convenient and safe

vehlcular access and circulation, consistent with security objectives,

should be sJor considerations during the site location and design phases

of the project. Additional guidance dealing rlth the planning and

geometric design for roadways serving abutting land uses is available in

Military Traffic Management Command, NTNC Pamphlet 55-10 (reference

(3e)). Plans should also include essential vehicular services such as

cargo deliveries, fire protection, maintenance needs, and trash

collection. Routes should be lald out hlch are short, direct, and

coutluuously under some form of surveillance. Appropriate design

techniques should dscourage through traffic use of the installation

s treat systea.

b. Parking Facilities.

(I) Off and On Street Parkln$. Off street parking

should be provided for both organizational and nonorganlzatlonal vehicles.

Except for residential areas, parkln8 on the street is highly discouraged

due to the greater accldenC potential.

(2) Jolnc Use Facilities. In the interest of economy and

efficiency of land use, Joint use parkln facilities should be designed

where feasible. The best opportunity for such application occurs here a

predominately daytlae activity adjoins a predomlnately evening hour

activity. In this case, the use of the parking facilities by patrons of

both activities should permit s substantial reduction in parking area with

little or no loss of space availability and convenience.

(3) Space Factors. Factors and criteria for

nonorsanlzatlonal vehicle parklns spaces In table 3-I sy be used to make

initial estimates of parking requirements.

c. Sidewalks. Sidewalks should be designed to provide

convenient and safe pedestrian access and necessary circulation. Their

width should be based on the pedesCrlan traffic volume. hen steps are

required, provide at least three risers. If sldealks serve facilities

thac are accessible to the physically handicapped or nay be used by the

physically handicapped, no steps should be provided. See chapter

D. LAND USE RESTRICTIONS FOR RUNWAY CLEARANCES AND NOISE

I. Runway Clearances. Facilities should be sited in accordance with

the jolnc Service Hanual, AFR 86-i, T -803-7, NAVFAC P-97

(reference (3f)).

2. Acceptable Noise Levels from Aircraft and Other Loud Noise

Sources. Whenever posslble, facilities should be slced in accordance with

the reommendatlons of the Joint Service PLsnual, TN 5-803-2, NAVFAC P-970,

AF 9-I0 (reference (38)). Othervlse, they should be provided wlch sound

atcenuatlon features co achieve at least the sound level reductions
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specified In chapter 4 of chat manual. The objective is to obtain the

aaxmm practlcable acoustic separation between obJectlonable noise

sources and alI facilltles not drectly associated with the noise

producing activity. The purpose and type of construction of a proposed

facillty and probable reaction to noise of persons using it are factors

that ust be given equal laportanee and consideration with economics, land

availabillty, and function when deteralnlng siting. As an example, the

high Internal noise of ose shops, coblned with the type of activity

being carried on, tend to sake these facilltles relatlveZy insensitive to

external sounds, bereas, administrative facilltles are generally quite

senaltlve to intrusive noise. These subjects are addressed In detall in

the Joint Service Manual, TM 5-803-2, IO,VFAC P-970, 19-10 (reference

C3g)).

3. Noise Suppressors (Bush Houses and Test Ces).

a. $1tln. The purpose for hush houses and engine test cets is

to a1ow essentla aircraft engine alntensnce to be performed on fuy

operating engines in the near proLLty of ulntenance and adtnlstratlve

faciItles thout obJectlonabe or harafu noise evels reaching nearby

workers. The siting of noise suppressors, therefore, in addition o other

factors (e.g., savings in nd use through noise suppression versus open

Ir esIng), ust consider the aolse evels genersted in sdjacent

buidlngs as in paragraph 2. above.

b. Standard l)esin. ecognlzlng that changing technology in

acoustics engneerlng cuses the design of noise suppressors to evolve

over time, designs should be tandardlzed within a service and across

servlce to the extent practlcal.

c. JustlIcetlon Criteria. Certain ocal factors Inpact on the

Justification for acquiring one or ore noise suppressors. Of these, t

is essentla that the foovlng be considered:

(I) orkoad. The nuabers of engines or aircraft being or

panned to be tested should be deteralned with the a/ of efficient use

of each noise suppressor.

(2) nvlronment. The noise 1evels generated in adjacent

buildlngs (both on and off the facillty) during engine testing ,st be a

consideration. In soe cases c11saelc conditions will fo a portion of

noise suppressor justification.

E. LANDSCAPING

Complete landscape designs should foZZow the guidance in the Joint

Service Manual, TI4 5-803-5, I,VAC P-960, AF 88-43 (reference (3c)) and

be an Integral part of the project site development.
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. SITING 0 TILITIES

I. ExlstinE and equired Utili Services. tilltles which are

essential to efficient operation and adequately sized to sere future

requirements should be considered in the early plannin stames. This rill

avoid conflicts in the design and layout of the various utility lines and

permit the early recognition of the need for additional production or

supply capacity, or both. All projects should address the adequacy of

utilities support and include any additional needs.
existing 1o. -tudie8 should include a aaJor analysis of

InstLatlon-elae au(C) F-o- "--t..-e rulrements. The
t ration of existlns utility sysms a -the in e

should ainlmlze utility easements, capital
planning of utility lines

Investments, and operational cost for maintenance and repair.

2. Planui Considerations.

a. Appearance. Meters, poles, transforers vaults, pressure

i i and valving, and other utility items should be
reducing station P . ---- the building’s appearance.
located so that tey as no aea

n should also reduce the negative visual impact of utility Items aria

:-s-iication lines in accordance rlth the Joint Service Ma--al, TM

5-80-5, NAVFAC P-960, A3M 88- (reference (c))-

b. Security. Since utilities are essential to the operaeion of a

militarY installation, their design, location, visibility, and access

erad for rotective construction measures to reduce their

should be consld P -rtlcular attention should be
inerabillt to enemy act%on or savoase.:ven to cYsercial power acts,, points and communication lines.

c. Underground Lines. nderground distribution lines should be

nIze cost and’effort of performing salntenance. Norally,
located to -- not be located under buildings, parking
utility lines o a ype --- areas. All undermround

necessary and h po

and maintenance-

C. SITINC OF BAZ#__OUS MATERIALS FACILITIES

1. 8#ardous Materials. Spegial consideration should be given to the

design and location of acilities that involve the handling,

manufacture, storage, and transportation of hazardous materials such as

ammunition, explosives, hazardous chemicals, and liquid propellants.

Site planning for such facilities should be done as soon as he

requiremeu is known with the siting being incorporated into the master

plan of the militarY installation.

2. DoD Explosives Safety Board (DDESB). Facility designs including

siting fr the construction or modification "of fixed or movable

ammunition and explosives facilities, Includin facilities in their
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proxuctty, must be revleved and approved by DDESB in accordance wlch VoD
Directive 6055.9 (reference (3h)).

3. DoD Standard. For guidance in accomplishn this planning, refer
to DoD Standard 6055.9-STD (reference

PARKING FOR NONORGANIZATIOIL VEHICLES

1. Criteria for Parkln Stalls. At a facility, the number of parkin
stal1s needed depends on how many people drive co the facility. Crlcerla

for estimating the appropriate number of perking ss.l8 for

nonorsanlzatloual vehicles are IIsted in table 3-I. These criteria are
based on hlstorlcal data from traffic analyses made at numerous uctlltary
Installatlons. Rowever, during the planning of a nay facility traffic

engineering analyses of parking needs may be necessary to establish the
actual required number of perking st&lls. Where traffic engineering
analyses are required or when the type of fac11ty ,mder design is not

llsted in the table, the necessary parking stalls sh11 be deteru.ned
based on the estimated employment or number of users, or both, for the

facillty, level of ride sharing, availabZe publlc transportation,
potential future grovth, and average employee absence.

2. ormal Space Criteria. Normally, 350 to 400 ft2 [32.5 to 37.2 m2]
per vehlcle (toy turnover versus high turnover parking lots, respectively)
shall be used. These figures lnclude allowances for the parkin8 stall,
one-half of the alsle wldch behlnd each space, end and interior
clrculatlon alsle8, dead zones for islands and landscaplng, and drlveays.
Space that is provided for less than these recommended criteria is usually
false economy due to increased accident potentlal, dlffcult traffic
clrculatlon patterns, and encroachment by parked vehlcles on adjacent
parking stalls.

3. Imyout. Parking areas shall be designed for easy entrance and
exit. Parking stlls arranged at 90 degrees to the aisles provide the
most efficlent design and the efflclency decreases as the perking angle
decreases. With 90-degree parking staIs, traffic clrculetlon is

generally co-5ay vthln the parking lot alsles. At perkins stall angles
less than 90 degrees, alsle clrcuatlon shaZ1 be one-ray. Dmenslons of
the various parking stas and alsles depend on the parking angle and
traffic clrculatlon pattern. The utnlmum parking stall wdth shouId never
be less than 9 ft [2.7 u] vlde. Where high turnover parking exists, such
as at coumssarles and child development centers, parking stall wdths of
from 9 ft 6 lnches to 10 ft [2.9 m to 3 n] are necessary for efficiency
and safety. The Joint ServlceKanual, TN 5-803-5D NAVFAC P-960, 88-3
(reference (3c)), should be used for detailed guidance.
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TABLE 3-1

PARKING SPACE GUIDELINES leOR NONORGANIZATIOLL VEHICLES 1

Factlit7 Number of Parking Spaces

Administration, Headquarters, and

Office Buildings

Bakeries

Bank and Credit Union, when not

included in a Community Shopping
Center

Cafeteria, Civilian, when not

included in a Community Shopping
Center

Central Food Preparation Facilities

Chapels

Child Development Centers

Comtssary Stores, Food Sales, vhen

not included in a Community

Shopping Center

Co.unlty Shopping Center, including

auch elements as Main Exchange,
Mlscellaneous Shops, Restaurant,

Co.tssar Stores, Food Sales,
Bank, Theater, Post Office

Enlisted Personnel Dining Facilities

for:

Basic and recruit training,

advanced individual training,
service schools, recruit
reception stations

60 percent of assiEned personnel

38 percent of civilian eployees,
largest shift

2 percent of authorized
customers served

15 percent of seating capacity

38 percent of ailitary and
civilian food service operatinE
personnel, largest shift

30 percent of seating capacity

8 percent of children, 80 percent
of staff

2.5 percent of authorized
customers served

percent of authorized customers

served

38 percent of military and

civilian food service operating
personnel, lprsest shift

3-7
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TABLE 3-1 (continued)

PARKING SPACE GUIDELINES FOE NONORGANIZATIONAL VEHICLES

Facility

Enlisted Personnel Dlnin Facilities

for: (Continuation)

Permanent party, garrison
(includln8 Army Table of

Organization and Equipment (TOE)
and Table of Distribution and

Allowances (TDA) units) air

installations (stations), support

units, construction battalions,

shipyards, weapon plants,

personnel transfer and overseas
processing centers

Exchanges, ain, vhen not included

in a CommunlCy Shopplns Center

Fam/ly Housing

Field House, combined wlch

Football and Baseball Facilities

Fire Stations
One-Company
Two-Company

Guard Houses, Brigs, Military

Police Stations

Cynasiums (if only one at a Llitary

installation)

Gymnasium, Area (regimental)

Laundries and Dry Cleaning Plants

Number of Parking Spaces

38 percent of military and

civilian food service operating

personnel, largest shift, plus

8 percent of enlisted personnel
(patron parking) to be served

during a eal period

2.5 percent of authorized
customers served

2 spaces per living unit

1 percent of military strength

7 spaces
IO spaces

30 percent of uard and staff

strength

i percent of military strength

served

I0 spaces

38 percent of civilian employees

largest shift

3-8
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TkBLE 3-1 (continued)

PARKING SPACE GUIDELINES FOE NONOEGANIZATIONAL VEHICLES 1

Libraries
Central

Branch

Laintenance Shops

I space for each 500 ft2
[46.5 m2] 8ross area of floor

area
8 8paces

38 percent of assigned personnel,
largest shift

Schools, Dependent

Without auditorium
With auditorium

Security Offices (at gates)
for uctlitar installations 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

Sviunning Pools

Temporary Lodging Facilities

Theaters, when not included in a

Community Shopping Center

Unaccompanied Enlisted Personnel

Housing

Unaccpanied Officers Personnel

HousinS

2 spaces per classroo:
2 spaces per classroo:, plus

15 percent of auditorium seats

5 spaces
I0 spaces
15 spaces
20 spaces
To be based on a special study

2 percent of enlisted personnel
or officer
strenSth served

20 percent of design capacity of

the sviaainS pool

100 percent of bedrooms

25 percent of seating capacity

70 percent of design capacity

100 percent of lvin suites

3-9
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3-1 (continued)

PARKING SPACE GUII)LINZS FOR NONORGANIZATIONAL VEHICLES i

Facility

Warehouses

Number of Parking Spaces

1 space for each 500 ft2
[46.5 m2] gross area of office

area, plus one space for

persons assigned to storage

activities

1 This table should be used only for broad master planning purposes.

Plannln for individual facilities should be based on actual requirements.

I. NOTIFICATION EEGARDING PROJECTS AFFECTING THE USE OF AIRSPACE

Construction, expansion or reconstruction of airfields and alssile

or rocket launching facilities require the filing of certain notifications

as stated in DoD Directive 5030.17 (reference (3J)).

J. CONSTRUCTION IN FLOODPLAINS OR ON WETLANDS

1. General. E.O. 11988 (reference (3k)) and E.O. 11990 (reference

(31)) direct federal agencies to recognize the full value of floodplalns

and wetlands and, to the extent possible, avoid adverse effects that

would result fro federal activities in such areas. These executive

orders were promulgated for two different but cplmentary reasons:

a. To minimize the destruction, degradation, or loss of

wetlands, and to enhance and preserve the beneficial and natural values

of wetlands.

b. To reduce the risk of flood loss and to minlalze the pact

of floods on human health, safety, and welfare.

2. Construction ProJects To achieve these objectives, construction

projects and substantial rehabilitation or modification projects

(Including Militery Construction (MILCON), Operation and Maintenance

(O&M), nonapproprlated fund (AP), other than appropriated fund, and

contractor construction when DoD funding is Involved) shodld confor to

the followln criteria. Civll works projects and clvll works actions of

the U.S. Ary Corps of Engineers should be governed by separate suldance
issued by the Secretary of the Ary. The phrase "construction projects

and substantial rehabilitation or modification projects" includes

channeling, diking, draining, dredslng, lapoundlng, fil]/ng, and related

activities in addition to facilltles and structures.

3-10
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3. Definitions.

a. Floodplains. Floodplain are lowland and relatively flat

areas adjoining coastal and inland waters including flood prone areas of

offshore islands including, at a atnaum, areassubject to a one

percent or greater chance of flooding In any given year (the lO0-year

flood). For critical facilities such as bulk hazardous chemical or fuel

storage, or hospitals here evacuation of patients ould be difficult, the

floodplain is any ares 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 rlth a frequency sufficient to support or to pocentlally support, a

prevalence of aquatic or vegetative lfe. etlands generally include

bogs, marshes, swamps, and sialar areas such as potholes, river outflows,

sloughs, wet meadows, and flats and natural ponds. Wetlands may be, but

are not necessarily, located in floodplains.. R,equirements.

a. Siti. Before undertaking a construction project, the

responsible Military Department or Defense Component st determine

whether or not the project will be sited n floodplain or on etlands.

Appropriate guidance is contained in the Floodplain Management Guidelines

published by the Water Resources Council (reference

b. Alternatives. If the proposed siting is in a floodplain or

on wetlands, the construction project may be undertaken only if none of

the follmrng alternatives are practicable:

(I) Carrying out the proposed action at a location outside

of the floodplain or wetland (alternative sites).

(2) Other saans that accoaplish the purpose of the proposed

action (alternative actions).

(3) No action.

c. National Flood Insurance Prosra. In evaluating these

alternatives, the head of the responsible agency must take into account

economic, environmental, and other pertinent factors. If the project is

undertaken, it usc be in accordance b-lib .the criteria and standards and

conslstenc rlth the Inten of the National Flood Insurance Program,

Title 4, CFR 59-79 (reference (3n)), and say deviate from this only to

the extent that the standards of the National Flood Insurance Progra are

demonstrably inappropriate for the project. This means that projects

shall be designed and carried out as they ould be to eet the full

requirements for elisibillty under this program. Individual projects

must be separately assessed, but two examples of "demonstrably

inappropriate" criteria could be (I) an aircraft hanga that cannot be
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raised above the apron elevation at an existing Llitary instal1tion in a

floodplain, or (2) a waterfront pier to support naval ships. Sowever,

even in such cases, all reasonable actions must be taken to "flood proof"

the project and to design or odify it to -4ni-4ze potential harm to or

within the floodplain. Elevation of the structure above the flood level

is always to be preferred to filling in the Sand.

d. Requ.red Actions. Before planning or undertaking a project

in a floodplain, certain other actions must be taken as follows:

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

proposed to be located in the floodplain must be prepared and circulated

at an early date to ensure that public comment is considered in the

decision ..king process. The Federal Register is appropriate for projects

of national importance, but local advertising must always be used to

ensure notification to those areas most affected. An opportunity for

early public revie of the plans and proposals together with the npacts

o the proposed project on the floodplain must be provided in accordance

with Section 2(b) of E.O. I15 (reference (30)), as amended, even if the

project is not significant enough to require the preparation of an

Environmental Impact Statement (EIS) under P.L. 91-190, Section i02(2) (c)

of the National Environmental Policy Act of 1969 (reference (3p)), as

amended. Environmental Impact State,eats. are required for projects

meeting the criteria of DoD Directive 6050.I (reference (3q)) and the

process, if used, is considered to eet the circularlzatlon and revie

requirements prescribed by this subparagraph.

(2) Coordination. For programs subject to E.O. 12372,

(reference (3s)), a notice, not exceeding three pages in length, must be

sent to state and ares b-de 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; and a last of alternatives considered.

DoD Directive h165.61 (reference (3b)), provides the po14cy on the

coordination process.

(3) Reevaluation 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

in a floodplain or wetland, a further notice must be sent to all

coordinating agencies and requesters, stating that the decision has been

..de, explainin why, and allowing 15 to 30 days for any further comment.

5. Programng. hen all of the above actions have been

completed, and a decision to proceed with the project in the floodplain

or on wetsand has been --de, requests for autborzatlons or

appropriations for that project sent to the Office of Nanagement and

Budget (OHB) (DD Form 1391, F 19D Ltlitary Construction Program) must

indicate that the proposed project is located in a floodplain or on a

wetland, and that it has coaplled with the requirements of this section

K., and E.O. 11988 (reference (3k)), and E.O. 11990 (reference (31)).
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K. P_LANNING PROCEDURES FOR 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 is defined as the District of Columbia; Prince Georges and

Montgomery Counties in Maryland; Arlington, Fairfax, Loudoun, and Prince

Willia 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

the NCR shall be sent to the NCPC or the CFA, or both, as requrea Dy the

policies issued by the commissions.

2. Requests for Exceptions. Projects normally should not be

advertised before the resolution of any serious objections by either

commission. Requests for exceptions should be sent to the DASD(I) along

with a statement on the special circumstances involved.

3. Budset Proposals. The provisions of OMB Circular A-If (reference

(3r)) require consulcatlon by the Military Departments and Defense

Components with the NCPC and CFA, where appropriate, of all plans and

prosrams in the NCR.
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Management," November 6, 1978
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June 1978
(3f) Joint Service l’tanual, AFR 86-14, TM 5-803-7, NAVFAC P-971,

"Airfield and Heliport Planning Criteria," May 12, 1981

(3g) Joint Service Manual, TM 5-803-2, NAVFAC P-970, AFM 19-10,
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November 25, 1983
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CHAPTER

BUILDING AND FACILITY PLANNING FACTORS

This chapter provides space and other special criteria applicable to

individual repetltlve-type buildings and facilities. Category codes, hen

shown, for the various buildlnss and facilities are in accordance rth DoD

1nstruction 4165.3 (reference

1. Space Criteria.

a. Requirements. Space criteria in this chapter represent the

basic square footage and are provided for general uldance. These

criteria are based on typlcal installation and kistorical data t sd

be aler as IoI a sciIzed condlclons rranc-

be planned co meeC the sclfc rulremenCs of the rccular
nscallaclon rather than arblcrarily panned co ec chase cricera.

Obviously, noc every mlIcs nsclaconll be Ided of he

facilities lsc in hs chapter. en sce cricera are

accepC dealsn a perence factors should used .co decene sce
allaclons for he various fcon cponencs of the

b. Solar Energy Systems. P.L. 95-82, Section 507 (reference

b)) authorizes variations in Cost and floor area liatations for the use

( ,,r enerev systems. The use of solar energy is encou.r.aged when It is

T- :__I_ -. nractlcal- Increases In space owances are

::wc::Yn :::r;ae: are required to per-’tt solar energy systems.

2. Basis of Space Criteria.

a. ltlItary Strength. Except as othervise noted, the space

criteria shown in this chapter are based on the authorized proected

mltary sirensch assigned to the military installation concerned. In

is used in lleu of military sirensth
some cases, "uctlltary populaclou"
and is defined as the number of active duty military personne assxgnea co

a aillcary installation plus a percentage of cheir dependents and others.

Individual facility descriptions and footnotes to space criteria tables

should be consulted for variations In the methods of calcuating the

military strength or actlltary populatlon.

b. Sacelllte tlitary Installations. When other tlltary

installations in the vicitey are satelllted for specific support, the

military strength or lltary population of the satelllted atltary

installation ay be added to the atlltary strength or Llitary population

of the support tlltary installation, liovever, hen a mmber of military

installations or concentrations of tlitary personnel are located in

protmcy to one another, as in a metropolitan area, the facilities

provided should be related to, and governed by, the a.gregate mlitary

strength or uctlitary population in the area.
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c. Transients. When a alitary installation serves a

substantial number of transients (such as fleet, based technicians,

trainees, Temporary Duty (TDY) students of Reserve and National Guard

personnel on active duty trainin assignsents), the average daily

transient strength based on a fir projection of the total yearly load of

such transients ay be added with the mber of the permanent party

personnel to arrive at a total military strength. hen the transient

load is clearly periodic rather than constant year round, the average

daily military strength should be based on a fir projection of the total

budget.

d. Overseas Areas. In overseas areas, hen civilian mployees

and their dependents are authorized full use of certain facilities, such

civilian employees and their dependents should be counted in deterining

the military population for those facilities. Foreign military personnel

assigned or tenanted on the military installation should be counted when

country-to-country agreements stipulate the authorized use of facilities

on the military installation.

3. Computation of Areas. Cross and net areas of facilities (other

than faLly housing) should be computed eccordin to paragraphs A.3.a

through e., below. Onless otherwise nosed, the ross area criteria in

this chapter do not include the required echanical equipment room space.

HecharLical equipmen roem spaces should be added, hen not othervlse noted

in the footnotes o each of the tables provided in this chapter, to the

gross area criteria to ensure that the project DD For 1391, FY 19__
Military Construction Program, reflects the total required building gross

area. A single gross area figure should be identified on the project DD

For 1391 for all required spaces. Separate central energy plants or

utility buildings serving large complexes should be in addition to the

gross area criteria provided in this chapter and should be programmed as a

separate line item on the project DD For 1391.

e. Enclosed Spaces. The arose area includes the total area of

all floors, including basements, aezzannes, and penthouses and other

enclosed spaces as determined by the effective outside dmensions of the

building

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

the gross area for balconies and porches, covered raised loading

platforms, covered ground level or depressed loading facilities, covered

but not enclosed passageways or walks, covered and uncovered but open

stairs, and covered ramps.

c. Excluded Spaces. Crawl spaces; exterior uncovered loading

platforms or facilities, either depressed, ground level or raised;

exterior insulation applied to existing buildings; open courtyards; open

paved terraces; roof overhangs end soffits for eather protection;

uncovered ramps; uncovered stoops; and utility tunnels and raceays should

be excluded fro the gross area.

4-2
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d. Nee Floor Area. The net floor area Includes the total gross

area excludlng:

(i) Baseaents not suited as office space.

(2) Elevator shafts and mchlnery space.

(3) Exterior+walls.

(4) Interlor partitions.

(5) Mechanical equipment and water supply equlpent space.

(6) Permanent corridors and hallways.

(7) Stairs and stair towers.

(8) Toilet and cleaning gear space.

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

below.

B. ADMINISTRATIVE FACILITIES (Cateor Code 600)

1. Space Criteria.

a. The buildlng gross floor area per occupant normally should not

exceed 162 ft2 [15 m2] except when speclal purpose spaces are required.

The building net floor area per occupant normally should not be less than

115 ft2 [10.7 m2] and not exceed 130 ft2 [12.1 m2]. The net to gross

conversion for adalnlstratlve facilitles normally should be 20 to 30

percent. The net office area per occupant normally should not be less

than 80 ft2 [7.4 m2] and not exceed 90 ft2 [8.4 u2].

b. Special purpose spaces are those areas needed in adm/nlstratlve

facilltles in addition to the bslc functlonal requirements of an office.

Special purpose spaces, should be in addition to the 162 ft2 [15 u2] gross

area per occupant, if properly Justified as operatlonal requlreaents, and

should be included in an adainlseratlve facility.

2. Space Occupancy in the Washington, D.C. Raelonal Capital Reglon.

Criteria and policles for Che occupancy of adainlstratlve space in the

National Capital Region (NCR) shall be stated in DoD Insruction 5305.3

(reference (4c)).

C. UACCOMANIED PERSONNEL HOUSING AND DINING FACiLITiES (Category Code

I.
721).

Unaccompanied Eullsted Personnel Eousi (UEPE) (Cate$ory Code

4-3
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"a. Space Criteria and Accommodaiou,.. The space criter_a 8ive.u
in column 2 of table h-1 ere established by the Secretary of Defense xn

ASD(IOL) Hemorandum (reference (d)), persuant to public lay.

TkBLE h-1

Grade

E1 Recruits

E1 to E4

E5 and E6

E7 to E9

SPACE CILITEIA AND ACCOI4PIODATIONS FOR UEPB

kccomaodatlons and 2

Net Livin8 Areas

Open bay wlth minimum

net llvluS/sleepng area

of 72 ft2 [6.7 m2] per
person 1

A roo vtth net
iivlng/sIeeplng area of

180 ft2 [17 m2] based on

a 2-person occupancy 2

The same net
llvln/sleeplng area per
room as above but based

on a l-person occupancy

A room or rooms with a

360 fC2 [3 m2] area,
living/sIeeping rooms and

1-person occupancy

athroom Yactltttes

Central bathroom

Connecting bathroom for the

tvo rooms (See figures -1

and -2)

Connecting bathroom for the

tvo rooms (See figures h-1

and -2)

Connecting bathroom for the

tvo rooms (See figures h-I

-2)

I Net living area is deflned as one equal share per recruit of the

llvlus/sleeplng room area. The llvlng/sleeplng room area should be

measured to the inside face of the perlpheral vails.

2 Net 11ving area 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.

b. Design..

(1) General Guidance. UEPH facilities no.ally should be

composed of standard room modules and common use areas. #11 UEPH

facilities, except those for recruits, should be designed using the

standard building module shown in figure &-l. This module should be used
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for developlng the housing portion of the facility. Figure 4-2 may be

used as a substitute for figure 4-1 .at the discretion of the PLtlltary

l)epartents. AJ.I designs should be approximately 564 t2 [52.4 u2]
maxmm gross area for the standard "2 plus 2" person rooa odule. The

gross area shall be measured from the centerllnas of the medule*s

encloslnS interior walls and to the outside face of the exterior wall.

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

be based on providing "2 plus 2" person room modules and appropriate

space allocatnd for common use and service type functions such as

administrative space, central offices, central storage, central

circulation, cleaning equipment rooms, entries, individual

laundry rooms, linen rooms, lounges, mechanical equipment, unit equipment

storage, vending machines, and similar Items as necessary. These spaces

should be grouped with standard "2 plus 2" person room modules to permit

maximum economies hen developing LPH buildings.

(3) Capaclt of UEPR Proects. In the interest of economy,

UEPH buildlngs normally shall be of large capacity (300 or more parsons).

Incremental construction of small capacity ac11tles shall not be

undertaken when long-range requirements can be consolldatad by

adjustments in prograaing.

c. Improvement Projects for UEPR. The objective or
improvement projects for UEP should be to achieve, approximately, new

space criteria cotructlon standards. Each project shall be based on

sound engineering Judgment to ensure the maximum use of existing assets

compatlble -ith reasonable costs. It is recosuzed, however, that due to

the architectural configuration of existing buildings and other

considerations, it will not be posslble in a11 cases to meet hey space

criteria and construction standards. Accordingly, in those situations the

follor.ng additional uidance is provided to assist in project

development:

(1) While the goal is to achieve 90 ft2 [$.4 m2] net area

per person for E1 to E4 personnel, under no clrcumetances shall rooms for

these grades be lass than 85 ft2 [8 m2] net area per person.

(2) Where two person rooms for E1 to E4 personnel cannot be

feaslbly provided, the maximum number of personnel to be housed in a room

shall be flatted to four.



I
1

Figure 4-1

"2 Plus 2" person ro sodule



Figure

"2 Plus 2" person roos
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2. Unaccompanied Officers Personnel Rousin (UOPH) (Caeeor Code

a. Space Criteria. Space criteria and accoaodacions shall be

as follows:

(I) Grades 02 and Below. The nee 14vlng area of each

prlvaee suite shall closely approxlmace 330 fe2 [30.6 m2]. The allowable

gross building area shall approxlmaee 475 fc2 [44.1 m2] per officer.

Accommodaelons shall consist of a combimaelon living room and bedroom,

bathroom, and pullan-cype klcchen.

(2) Grades 03 and Above. The nee living area of each

prlvaee sulee shall closely approxlmaee 460 re2 [42.7 m2]. The allowable

gross building area shall approxlmaee 650 fc2 [60.4 m2] per officer.
Accomodaclons shall consist of a living room, bedroom, bathroom, and

kitchen.

(3) Nee Llvi Area. The net area shall be easured
the Inslde face of the peripheral walls of the prlvaee suite and includes

all spaces and partitions enclosed.

b. Design.

(1) Common Use and Servlce-Type Facilities. When designing

specific projects, appropriate space should be allocated for common use

and servce-typa facilities. These include central storage linen rooms,

cleaning equipment rooms, control offices, charles and circulation,

lounges, mechanical equipment rooms, vending machines, and ocher similar

Items that may be required, so chat the complete facilley reflects she

lowest pracelcable gross area compaelble wish adequate accommodations.

(2) Capacit of UOPH Buildis. In the interest of economy.

UOPH buildings shall normally be of large capacity (100 or ore persons).
Incremental construction of sall capacity facilities should not be

undertaken hen long-range requirements can be consolidated by

adJusenes in prograaing.

c. mprovement Projects. The objective for all improvement

projects should be co achieve new construcelon standards. Improvements
should maee the criteria concainad in this handbook.

Personnel Dinln Facilities (Cacesor Code 722).

a. Central.

(1) EstablisanenC. The establishment of central bakeries,

central food preparation facillcles, central kitchens, cencral pastry

kitchens, and meaccucclng facilities for the appropriated fund food

4-8
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service progra on a military installation should .be subject to the

policies contained in DoD Directive 1338.10 (reference (4e)) and

Instruction 4100.33 (reference

(2) Policies and Procedures. The poLtcies and procedures
for Military Construction (MILCON), Operations and Naintenauce (oaM), and

minor construction programing established in DoD Directives and
Instructions sould be followed for enlisted personnel dining facilities.

(3) ConsoLidation. Naximua effort should be directed in

planning enlisted personnel dining facilities tovard the consolidation
and modernization of exlstin8 permanent facilities, and the replacement
of existing temporary facilities with permanent consolidated facilities,

when appropriate.

(4) Conversions. Existing enlisted personnel dlnlr
facilities no longer required to support the mission of a military

installation should be converted to other use, when the necessary funding

is authorized for conversion.

(5) New Facilities. New enlisted personnel dining facilities

should not be planned solely to support an additional OEPH increment but

should be justlfed on the basis of an evaluation of the capacities and

projected use of existing dining facilities.

(6) Tpe of Service. Dining facilities for enlisted

personnel should employ cafeteria-style service and should be equipped co
allow for service of both a regular menu and short order or fast food
type of meal.

b. Planning Guidance.

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

by the appropriate food service management offices of the military

departments.

(2) ,erving Requirement. The maximum number of enlisted

personnel to be served during a meal period should be determined by
multiplying the normal EPH housing capacity by the appropriate
percentage(s) as provided table A-2 below. Bovever, enlisted personnel
on separate rations should noc 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 modernizing
enlisted personnel dining facilities, except in overseas or remote

locations where support is authorized.

4-9



MIL-HDBK-1190

TALZ 4-2

SERVIN QUIItEENT

Type of ssion snd Operation

Percentage of Unaccompanied
Enlisted Personnel in UEPH To

Be Served During a Meal Period

Training

Basic and Recrult Training

Mobilization and Annual Training

Advanced Individual Training

Service Schools, Recruit
Reception Stations

95 percent
9 percent
90 percent
85 percent

Permanent Party

Remote Locations

Garrison (including Army Table

of Organization and Equipment

(TOE) and Table of Distributio
and Allowances (TDA) Units),

Air Installations (Stations),
Support Units, Construction
Bactallons, Shipyards,
eapon Plants

Personnel Transfer and 0verses8

Processing Centers

Confinement 1

90 percent

70 percent

50 percent

110 percent

1 The percentage of 110 should be applied against the maximum facility

capacity or adtuistrative, confinement, and security personnel, to

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

architectural devices for climate and comfort are not included in table

4-3. Space for In-fllght k.ttchens is not included in cable 4-3.
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SPACE CRITERIA FOR ENLISTED PERSONNEL DINING FACILITIES

Gross Area 1

Serving Requirement
Number of Enlisted Personnel co be Served

40 co 80
81 to 150

151 to 250
251 co 400
401 to 650
651 to 1,000

1,001 co 1,500
1,501 co 2,200
2,201 co 3,000
3,001 co 4,000
4,001 CO 5,000

it2

3,700
5,300
6,800
8,900

12,900
17,200
20,800
29,500
36,300
44,900
52,000

[m2]

344
492
632
827

1,198
1,598
1,932
2,741
3,372
4,171
4,83!

1 Mechanical equipment room space as required should be added co the gross
areas shown when decermlnlng a single gross area figure for each facility.

d. Design.

(I) Funcclonal Requirements. Designs for cafererla-scyle

dining facillcles should include serving line(s) capabillcy for regular
full Beau and short order or fast food seals and self-servlce areas for

beverages, deserts, and salads. The saJor functional areas Co be
provided in dining facillcy designs are dlnln8, dlshwashlng, employee
lockers and to1eca, food preparation and cooking, garbage and trash

disposal, nonproviaon storage, patron toilets, office(s), poc and pan
washing, recelvng platform, referlgeraced and dry scorage, serving, and

slgnacure-headcounc and cashier acaclon(s). The Incerlor decor should be

a parr of the basic design.

(2) No Smokl.r Area. No smoking area should be provided in

accordance b-lch DoD Insrucelou 6015.18 (reference (4g)).

(3) Health and Sanitation. All facets of design and

construction of dning facilities should conform to the standards of the

National Sanitation Foundation.
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D. TIaNCE-INSTALLATION, _PAIR AND OPERATION (Cacegor7 Code 219)

1. Space Crlcerla.

a. Gross Areas. The gross areas or aslntenance and Installatlou,

repair and operation facilities, including space for heating and -chaulcal

equipment, based on the number of civillau or tlitary employees, or both,

peraanently aasIsnad o the mslnceeance organization are shown in table

4--4

TABLE 4-4

SPACE CgITERIA FOg MAINTENANCE-INSTALLATION,
EPAIR AND OPERATION

Total No. of Malncenance Personnel

Up to 30
31 to 50
51 to 100

101 co 150
151 to 300
301 to 500

Gross Area

fc2

8,700
12,100
16,700
21,100
28,300
34,800

[m2]

808
1,12h
1,551
1,960
2,629
3,234

I Gross area fIsures include required echanlcal equipment roo spaces.

Additional space should not be added.

b. unctloual Areas. The crlcerla shown In table h-A provide

for the follovlng functions. Tf ocher than the following functions are

required, apace ay be approprlaCaly increased if the Justlflcaclon is

documented.

(i) Administrative offices, Includlns drafclng roo space, and

toilet and locker rooms.

(2) Air conditioning and refrlseratlon shop.

Central tool issue, shop stores, and shop toilets, and
(3)

locker rooms.

(4) Electrlc shop.

(5) Heating end plublng shop.
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(6) Metal work shop, including blacksalch, iron ork,

achlne, sheet ecal, and weldu faclltCes.

(7) Paine shop.

(8) oucinemaincennce and service shops, includins
custodial, eaersency service, insect and rodent control, movlns and

rissinS, preventive maintenance, refuse collection, and fond =incenance

shops.

(g) Woodvorkins shop, including furniture repair, and

packins and crating facllicles.

2, CeilinS Heishcs. For administrative space, toilets and ocher

non,hop areas, the effective ceilins heishc should noc exceed lO

[3.0 m]. The effective ceiling heishc in shop areas should be limited

co chac essenclal co the functions of each shop.

E. COHHUNITY FACILITIES PERSONNEL SUPPORT AND SERVICE FACILITIES

(.Cace$ory Code 730)

I. Space Criteria. Space Criteria for personnel support and service

facillcles are tabulated in chls section.

a. Establishment. Establlsanenc of bakeries, laundries, and dry

cleaning planes are subject to the provisions for commercial and

induscrlal accivlcles of DoD Inscructlon 4100.33 (reference

b. Space Criteria. Space criteria for personnel support and

service facillcles are provided in the follovln subsecclons. Mechanical

equipment room space should be added co these space criteria as indicated

in the footnotes co the tables.

2. Bkeries, Central or Installation-Type.. Gross foor areas for

bakeries, based on the number of persons co be served, are shown in table

4-.
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TABLE 4-5

SPACE CRITERIA FOR BREAD AND PASTRY BA]RIES

Gross Bakery Area 1

Bread Pastry

Bated Capacity of 8-hour Operation 2

NO. of
Persons
Served f t2 Ira2 ft2 Ira2 ] Pounds K/logras

Bread Pastry
Servings

2,500
3,000 4,500 418
5,000
8,400 5,200 483
10,000
16,000 8,200 762
20,000
26,900 10,000 929

1,800 167 .......... 5,000
........ 1,500 680

2,950 274 .......... I0,000
4,200 1,905

3,350 311 .......... 20,000

........ 8,400 3,810
4,850 451 .......... 40,000
........ 13,425 6,090

1 Mechanical equipment room space as required sould be added co the gross

areas shown when determining a single gross area fEure for each

facility.

2
When operated 16 hours per day, plants will serve double the number of

persons shown.

3. Conflneent Facilltles (Guard Houses or Bris). The gross area per

prisoner should not exceed the criteria shown in able 4-b. These gross

areas Include acilltles for adtnlseraeon, housing, tralni8, and

welfare. When facilltles are co Include space for omployent, they should

be prograed on the basis of equilent requlremencs, but should not xceed

75 ft2 [7 m2] gross area per prisoner.
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TABLE 4-6

SPACE CRITERIA FOE PRISONERS

Number
of

Prisoners 2

Up to 25
26 to 50

151 to 250
251 to 400

ros8
Area Per Prisoner I

ft2

550
440
50
30
300

51
41
33
31
28

I Hechanlcal equipment room space as required should be added to the

gross areas shown bhen decerainlng a slnSle gross area figure for each

fscillty.

2 Includes administration, housing, training, and welfare. When designs

are for capacities not shown, space allowances may be based on the

nearest capacity.

4. Dependent School Facilities.

a. Plannn and Programln. The planning and programing of

dependent school facilltles should be based on projected enrollment and

should be directly related to the educational specifications stipulating

the progras to be carried out. Appropriate educational specifications

should be developed before starting the progrm=tng action for a new

facility, or an addition to or aJor renovation of an existing building.

These specifications should reflect the requireaents of the prograa and

the required space to meet the progrs: needs.

b. Design. Designs should incorporate flexibility in order that

facilities can be adapted to a changing educational prograwith a

minimum requireent for additional capital invesent. Overseas DoD

schools can become excellent facilities for :edical use during

contingency operations if minimal considerations are taken before

designing the:. Therefore, before such schools are designed, their future

use as medical facilities to include, should be considered but not be

liatted to, such items as doorways vide enough for litter patients;

elevators in aultistory schools and additional electrical considerations

with hookups for eergency generators and survivability. When feasible
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vlthln the educatlonal program, general purpose cssrooma should be

configured to petit multiple level., cooperative, ndlvldullzed, and team

teaching by using acouatlcally appropriate uovable alls in ].teu of fixed
partitions.

5. Education Censers (Navy: Education Services Offices). The

space criteria sbon in table 4-7 for education centers are intended to

provide facilities for the sdvanclng of the academic, technlcal, and
vocstlonal educaclon of ailltary personnel of all grades and ranks in

order to enhance their potentlal to the atlltary services. These criteria
are based on the tots/ functlon/ requirements of centers for various size

tlltary installations, and represent gross areas that Include space for

the buildlng structure, buildlng servlce-facilltles, and clrculatlon.

a. Joint Usage Facilities. Education centers should make Joint
use of existing classrooms or other suitable facilities on a alitary
instalation co the maximum extent practicable.

b. New Construction. AI nevly constructed education centers

should provide, in addition to the gross areas indicated in table 4-7,
office space for the personnel who manage the alitar iuscaatiou level

functions of the On-the-Job-Training (OT) Activic, Career Advisory and

Counselln CAC) Section, and the ClassificaLon and TestuS function.

When Justified by military Installatlon requirements, provisions should be

mde to accommodate a branch library according to the criteria contained in

paragraph C.14.b., below.

c. Space Criteria. The follobng space crlcerla normally should
be enough for complete and separate education censers. owever, the

criteria may not be accurate for Insca/latlons that have education

progr tha are much greater or less thn the DoD average.

TBLE A-7

SPACE CRITERIA FOR EDUCATION CENTERS

Military Strength 1

Up to 250
251 co 1,000

1,001 to 3,000

Edu. Ctr.

ft2

Note 5
A,125
8,700

Note 5
383
808

Gross Area 2

OJT 3

ft2

None None
300 28
500

CAC 4

500
500

[=2]

None

6
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TABLE 4-7 (continued)

SPACE CITERIA ]K)R EDUCATION CEICl"ERS

Ltlltary Strength 1

3,001 to 5,000
5,001 to 7,000
7,001 to 10,000

I0,001 to 15,000
15,001 to 20,000
20,001 to 25,000
25,001 to 30,000
30,001 to 40,000
40,001 to 50,000
50,001 to 60,000

Edu. Ctr.

ft2

13,500 1,254
16,100 1,496
19,800 1,839
26,300 2,443
31,800 2,954
36,300 3,372
40,$00 3,762
48,000 4,459
55,0OO 5,110
60,000 5,574

Gross Ara 2

OJT 3

ft2 Is2

700 65
900 84

1,200 111
1,700 158
2,200 204
2,700 251
3,200 297
3,700 344
4,200 390
,700 437

CAC 4

500 46
500 46
500 46
500 46
500 46
500 46
500 46
500 46
500 46
500 46

Military strength ls defined as actlve duty m11tary personnel assigned

to a military Instalatlon.

2 Mechanical equipment room space as required should be added to the gross
areas shon hen deteralnlug a single gross area flgure for each

facility.

3 Added space patItted only for ne construction.

4 Added space potmltted only for ne construction. If more than one

counselor s required, 80 ft2 [7.4 m2] gross area should be added per
counselor.

5 Accommodate in other facilities.

6. Family ann Communit Support/Service Centers. Faaily and

community support/servlce centers may be established as required to

provide services to military personnel and their dependents. These

services may Include Fcovidig information on career counsellng, emergency
leave, family advocacy, grants, handicapped cb1dren, housiu, insurance,

legal matters, loans, military separation, passports, personal fiuanclal

management, retirement, social work services, transportation, and voting.

The facillty should Include space for administrato, co,trance roo,
counsellng roans, household loan items, reception, storage, toilets
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facilities, and waiting room. Space for loan closets any be separate from

the main facility but aust be counted as a part of the total requlre:ent.

Space criteria for really and coammlty support/service centers., are shown

in table -8.

SPACE CRITEIq.IA FOP, FAMILY AND COHNUNITY SUPPORT/SERVICE CEIITERS

Llitary Population I

Up to 1,000
1,001 to 3,500
3,501 to 7,000
7,001 to 10,000
10,001 to 15,000
15,00! an over

ft2

Note 3
h,500
6,500
8,000
9,500
11,000

Gross Area 2

[:2]

Note 3
418
604
743
883

1,022

1Htlitary population is defined as active duty military personnel

assigned to the military instalZation, plus 25 percent of their

dependents. Needs may vary greatly at installations with abnormal mixes

of married/unmarried personnel, or large numbers of students or large

numbers of unaccompanied married personnel. An additional 900 it2 [83.6

m2] gross area may be provided for s classroom at mlitary intallations

when the Llitary installation exceeds 7,000 personnel.

2 Nechanical equipment room space as required should be added to the gross

areas shon when determining a single gross area figure for each

facility.

3 Accommodate in other facilities.

7. Fire Stations. The space criteria shoeu belo should apply to

fire stations with structural and brush fire aisslons and should be used

as uidance when planning ffre stations for air crash rescue missions.

a. One-Company Satellite Fire Stations. One-company satellite

fire stations should provide two stalls for vo or more pieces of fire

fighting equipment; male and resale shover and toilet facilities; and

dormitory rooms for one fire company. The facility should also provide an

alarm room; combination dayroom and training area; dining area; exercise

room; fire inspector’s office; hose dryer space; kitchen; medical supply

storage area; shift supervisor’s office; workroom; and storage space
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required for these functlonal areas. The ross area for these functions

should not exceed 5,400 it2 [501.7 m2].

b. One-Company Headqttarters Fire Stations. One-company

headquarters fire stations should provide all of. she functions listed

paragraph E.7.a., above, plus a bedroom, office, and shower and

facilltle8 for the fire chief. The gross area for these functions should

not exceed 5,800 it2 [538.8 u2].

c. Tvo-Coupany Sste111te Fire Stations. Two-company 8atelllte

fire stations should provide three stalls for Lhree or more pieces of fire

fighting equipment; male and female shover and toilet facilities; and

dormitory rooms for LO fire companies. The facility should also provide

an alarm room; dayroom; dining area; exercise room; fire /nspector’s

office; hose dryer space; kitchen; medical supply storage area; shift

supervisor’s office; training room; workroom; and storage space required

for these functonal areas. The gross area for these functions should not

exceed 7,800 it2 [724.6 =2].

d. Tvo-Company lteadquarters Fire Stations. Two-coapany

headquarters fire stations should provide all of the functions listed in

paragraph E.7.c., above, plus a bedroom, office, and shower and

facilities for the fire chief. The gross area for these functions should

not exceed 8,200 it2 [761.8 m2].

e. Hechantcal Equipent Room Space. This type of space a8 required

should be added to the gross areas shown above hen determining a single

gross area figure for each facility.

8. Laundry and Dry Cleanin 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 shorn

in table 4-9.

4-9

SPACE CRITERIA FOR lAUNDRY AND DRY CLEANING PLAIS

Number of
Persons
Served 1

Area Exclusive of Boiler Plants 2

Laundry and Dry Cleaning Plants

2,001 to 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)

I For ntermediate numbers, the next smaller plant trlth a cwo-shlft

operation should be used.

2 Nechanlcal equlpent room space, including boler plant pace as

required, shouId be added co the gross areas shot vhen determlninS a

single gross ares figure for each facility.

9. Post Offces.

a. Central Post Offices. Space critera for central post offices

are shob’n in table 4-10. These figures represent the basic central pose
office square footage and are provided for general guidance. Additional

space may be provided if central post office serves specL11zed
functions located on the m111tary Installatlon, such as:

(I) Activities generating a high volume of accountable mall

that reqLres overnight vault storage.

(2) Carrier delivery co mlitary fatly housing units.

(3) aJor and subordinate headquarters, co,ands, personnel

centers, service schools, hospltL1S, air mrriLl areas, and supply

depots.

(4) Nonresident schools.

(5) Post directory.

(6) Self-service posts units Installed vlthn the lobby of

the facillty.

b. Postal Service Coordination. Determlnatlons of specific
total requlroments and space provisions for speclallzed functions, as

listed above, should be coordinated vlth the U.S. Postal Service Reglonal

Postmaster General. This should be done during the initial plsnn/ng
stage to arrive at a mutually agreeable gross area. The coordination

with the U.S. Postal Service Regional Postmaster General should be

annotated on the project DD For 1391, YY 19KtZtary Construction

Progras.

c. Branch Pose Offices. Branch post offices, each not exceeding

1,500 ft2 [139.4 m] gross area, may be provided as required at large
ailitary installations to serve concentrations of personnel located at

such a distance from the central post office that service through the

latter is impracticable.
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4-10

SPAC CRITERIA FOR CRRTRAL POST OFFICES

Installation 2

Population

Up to 500
501 to 1,000

1,001 to 2,500
2,501 to 4,500
4,501 to 7,500
7,501 to 11,500
11,501 to 16,500
16,501 to 22,500
22,501 to 28,500
28,501 to 34,500
34,501 to 40,500
40,501 to 46,500
46,501 to 52,500
52,501 to 58,500

Central Post Offic,

Gross Area 3

400
600

1,755
2,925
4,500
6,325
8,250
10,125
12,525
14,925
17,325
19,725
22,125
24,525

[=2]

37
56
163
272
418
588
766
941

1,164
1,387
1,6o9
1,832
2,055
2,278

Postal Service Center
Perailbox Area

COl;US 4

ft2 [ca2 ]

0.60 557
0.60 557
0.60 557
0.60 557
0.60 557
0.60 557
0.60 557
0.60 557
0.60 557
0.60 557
0.60 557
0.60 557
0.60 557
0.60 557

Overseas 5

ft2 [cm2]

0.60 557
0.60 557
0.50 465
0.50 465
0.45 418
0.40 372
0.40 372
0.40 372
0.40 372
0.40 372
0.40 372
0.40 372
O.40 372
0.40 372

1 ghen Justified, a postal service center may be provided at htch mail

may be picked up by individual post office mailbox holders, as opposed to

bulk distribution of mail to the various element8 on a military

installation. A postal service center may be combined with, or separate

from, a central or branch post office. The mber of mailboxes should not

exceed the mmber of unmarried and unaccompanied married tlitary and

civilian personnel assigned to a mlltary Installation, plus 25 percent to

acconnodate the official needs of specific key allltary and clv111an

personnel, and to compensate for the vacancy period requlred by the U.S.

Postal Service before reassIsnnent of a mallbox.

2 Installation population is defined as active duty ctlttary personnel

assigned to the ulttary installation in CONUS and active duty tlitary

personnel and civilian eployees assigned the u41itary personnel in

overseas areas.
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TAL 4-10 (continued)

3 )/echanlcal equipment ro sce a loadi placfo as reqred suld
be added o the oss areas s ence a sle gross ar

flsure for each fac111cy.

COS includes the 50 states a I ocher seosraphlc areas In Ich
the U.S. Posc SeIce operates.

5 Use 0.60 of a square fooC [557 c2] gross area per mailbox hen the
postal service center is geographically separated ro the central post
office.

I0. Religious Activities Facilities,

a. Chapels.

(I) Size and Number. Space criteria for chapels should be

based on the installaclon pepulaclon as defined In Note I of cable 4-11.
The sizes of chapels should conform co cable 4-12 based on the number of

chapel seats authorized by cable 4-11.

(2) AdLniscrative Spcs. Adequate and appropriate
individual o1ces and common mimnscrative spaces rqured or
chapains of the various faiths should be provided rchtn the criteria

Indicated here.

TA3LE 4-11

NLMBER OF CHAPEL SEATS

Installation Population I

Up co 500
501 Co 1,000

1,001 to 2,000
2,001 Co 2,500
2,$01 Co 3,000
3,001 Co 4,000
4,001 to 5,000
5,001 to 6,000
6,001 to 7,000
7,001 co 8,000
8,001 to 9,000
9,001 to 10,000
10,001 to 11,000

lmber of Chapel Seats 2

Iote 3
20O
3O0
40O
5OO
6OO
80O
900

1,000
1,200
1,300
1,400
1,500
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TABLE 4-11 (continued)

NLMBER OY CHAPEL SEATS

Installation Population 1

11,001 Co 12,000
12,001 Co 13,000
13,001 co 14,000
14,001 to 15,000
15,001 co 17,000
17,001 to 19,000
19,001 to 20,000
20,001 to 22.000
22,O01 co 24,000
24,001 co 25,000
25,001 to 27,000
27,001 to 28,000
28,001 to 29,000
29,001 to 30,000
For each
1,000, add

Number of Chapel Seats 2

1,600
1,700
1,800
2,000
2,100
2,200
2,300
2,400
2,500
2,600
2,700
2,800
2,900
3,000

6O

I Installation population is defined as the military strength assigned co

the military installation, plus their dependents. Pot training

Installatlons, a weighted count of students at any given clme should be

included in the military strength. Civilian personnel may be included

when they are dependent on the milltary installation for religious

support.

2 See cable 4-12 for space criteria for Indlvldual chapels.

3 850 ft2 [79 m2] gross area should be provided for the chaplaln, enllsted

support personnel, and storage apace for eccleslastlcal macerlal in a

multlpurpose facillty with a room or auditorium of sufficient size for

weekly divine services. Addltlonally, a small meditation chapel space of

appromimately 30 to 35 seats should be provided.

(3) Chapel Space Crlcerla. Table 4-12 should be used co

convert the chapel seating to square footage requirements. Each chapel

size should be =alculated Independently. The total milltary installatlon

seating requlremenCs should be the sum of the component chapels.
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TABLE -12

Number of Seats

SPACE CEITEEZA FOR INDIVIDUAL CLAPELS

Gross Area
Authorized Per SeaC

ft2 [m2] fc2

200
300
bOO
500
600
700
800
900

1,000
1,100
1,200

32.5
28.5
25.5
23.0
22.2
21.0
20.0
19.0
18.0
17.0
17.0

3.0
2.6
2.4
2.1
2.1
2.0
1.9
1.8
1.7
1.6
1.6

6,500
8,550
10,200
11,500
13,320
14,700
16,000
17,100
18,000
18,700
20,400

Total
Gross Area 1

[=2

794
948

1,068
1,237
1,366
1,486
1,589
1,672
1,737
1,895

I Mechanical equApent room space as required should be added co the gross
areas shon when deCermlnln8 a single gross ares figure for each

facility.

b. Religious Educational Facilities. The gross area of religious

educaclon faciliCles, calculated independently of and exclusive of chapel

requirements, thac may be provided at a ailitary installation, should be

based on the total InstalLation population as defined above. These

facilities are normally operated in conjunction b’tth a chapel and

preferably should be attached co or in proximity co a chapel. For an

installation population of up to 1,000, the gross area of the religious
education faclliey should be 4,000 ft2 [371 2]. For each additional

1,000 installation population, 840 fc2 [78 m2] gross area should be added.

(I) The gross area cricerla indicated in table 4-12 apply co
religious education facilities only. Chapel and religious education

spaces should be calculated separately .and independently of each ocher.

(2) Mechanical equipoent room space as required should be

added co the gross areas indicated above when decerminlnS a single gross
ares figure for each facility.
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11. Theaters and Multlpurpose Audleorluas..

a. Number and Capacl.ty. At ailltary installations here

entertal-sent sotlon picture service has been established, theaters with

stages Bay be provided according to table 6-13.

NUMBER OF THEATERS AND MULTIPUKPOSE AUDITORIUMS

Military Population 1,2

Up to 300
301 to 1,000

1,001 to 2,000
2,001 to 3,000
3,001 to 7,000
7,001 to 10,000

10,001 to 15,000

15.,001 to 20,000

20,001 to 25,000

Number of
Theaters

i
I
i
I
I
I
1
I
2
I
3
I
I
2

Capacity of Authorized
Theaters

Note 3
General purpose facility

350-seat with dressing rooms
500-seat with dressing roos

1,O00-seat with dressing rooms

1,O00-seat frith dressing rooms
500-aea trthout dressing rooms

l,O00-eeat with dressing rooms
500-seat without dressing rooms

l,O00-seat with dressing rooms
500-seat without dressing rooms

l,O00-seet wlth dressing rooms
l,O00-seat without dressing rooms

500-seat without dressing rooms

1 Military population is defined as active duty nLtlltary personnel
assigned to a litary installation, plus 50 of their dependents.

2 When the mllitary strength exceeds 25,000, the number and size of

theater facilities authorized (that exceeds four theaters), should be

determined by the conditions obtained at the ellltary installation.
Relevant factors, including dispersal of UEPH and allitary fSaLtly housing

areas, should constitute the basis for the requlroment for additional

facilities. The Justification should be coordinated with the Army and Air

Force Exchange Service (AAFE$). Audltorluas, drama centers, and theaters

should be combined use facilities practicable.

3 Accommodate in other facilities.

b, Space Criteria. The gross areas of the theaters indicated

above should not exceed the space criteria shown in table 6-16.

6-25



ML-KDBK-1190

SPACE CltITERIA FOE THEATERS AND MULTIPUEPOSE AUDITOEIUS

Theater Capacity

General purpose facility

350 seats
500 seats

1,000 seats

Gross Theater Area 1

With Dresstn

ft2

3,500
6,500
10,900
17,200

[m2 ]

325
604

1,013
1,598

Without Dressing
ooms

ft2

3,500
5,800
9,600
15,500

325
539
892

1,440

! Mechanical equipment roo space as required ehou!d be added to the gross

areas shom when deterLtnlng a slngle gross area figure for each

facility.

F. COMMUNITY FACILITIES MOIt*., WELFARE AND RECATIOAL INTERIOR

(EXCNGE AND SIMILAR FACILITIES) (Category Code 740)

I. Space Criteria. Space criteria for exchange and similar

facilitles are tabulated in this section.

2. Bankln Offices. Banking tnstitutons ay be authorized to

operate banking offices on military Installations by their regulatory

agencies or the Treasury Department with the concurrence of the head of

the DoD Component concerned and according co DoD Directive 1000.11

(reference (4h)) and DoV Instruction 1000.12 (reference (41)). Norally,

there should be only one banking institution at each Installatlou unless

the installation commander feels more are needed. Rovever, chert is no

restriction on the number of banking offices chat may be authorized for

operation by that banking instltuClon.

a. Adequacy of Space. It is important that the banking office

be located in a buildlns that is accessible to the majority of personnel

on the ulitary Installation and is so located as to peralt maxlmu

security. Adequate space should be made available to include space for:

(I) Burglar alarm syscom and other security features

normally used by banking institutions.
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(2) Counters and teller space.

(3) Intervte space.

(4) Lobby and reception space.

(5) lanagemenc office space.

(6) Operacon (achlne or record, or both) space.

(7) Record-holdlng space.

(8) Safes or a vault, or both..

b. Space Criteria. Space criteria for banking offices operatlnS

in federal bu1dlngs, on either s reimbursable or uonrelmbursable basis,

are shon n table 4-15.

c. Construction from Private Funds. When a banking

is authorzed co construct its buildng, at its own expense, on

government-owned land, the space crltera specified in table 4-15 do not

apply. The building should confor to the Insta1atlon master plan. It

should be confned to the needs of the bankln institution only and my

not house other commercial enterprises or Sovernmenc Instrumentalltles

unless approved by the installation commander. Land required for approved

construction at the bank=tng institution’s expense shall be made available

by a real estate lease according to DoV Directive 4165.6 (reference

and DoV Instrucclon 1000.12, Section B., enclosure 2.

TLE 4-15

SPACE CILTEILTA FOR uqKS

Population Served 1

Up to 1,000
1,001 to 2,000
2,001 to 3,000
3,001 co 4,000
4,001 to 5,000
5,001 co 6,000
6,001 to 7,000
7,001 co 9,000

Gross Area 2

ft2 [m2 ]

1,500 139
2,375 221
3,250 302
3,625 337
4,000 372
4,375 406
4,750 441
5,560 517
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TABLE 4-15 (continued.)

SPACE CEITEEIA FOR BANKS

Population Served 1

9,001 to 11,000
11,001 to 13,000
13,001 to 15,000
15,O01 to 17,000
17,001 to 20,000
or each additional increment of

3,000, or portion thereof, add

Gross Area 2

ft2

6,375
7,190
8,000

10,000
13,000

1,000

[m2 ]

592
668
743
929

1,208

93

1 Population served is defined as active duty military personnel assigned

to a military inscaliation and staLioned within a commuclnE area not

served by another military bankinE office, plus civilian employees on the

military installation, and other persons authorized eo use the bankin
office.

2 Mechanical equipment room space as required should be added to the gross

areas shown when decermlnin8 a single gross area figure for each

fac11ty.

3. Credit Union Facilities. Although credit unions are prlvace

organizations that are not under she Lirect conrol of ehe millcary

departments, a properly chartered credit union ay be esrabllshed on any

military Insallatlon to serve military personnel and helr dependents,

and other personnel as permitted in the approved bylaws of the credit

union. If the credit union on a military inseallatlon fails or refuses

to permit unrestricted membership of installation personnel, it shall be

denied free use of milltary installation facilities. In such instances,

another credit union that meets the DoD requirements Bay be established on

the milltary installation, and thus be qualifled for authorized loglatlcs

support. Normally, credit unions will be a part of the cemunlty shopping

center. Where space in he comnlty shopping center is not available,

space should be provided in a nearby convenient area. DoD Instruction

I000.i0 (reference (4k)) establishes he policy 8overulng the funcionlng

of credit unions on military installations.

a. Space Criteria. Space criteria for credit unions operating in

federal buildings are shown in able 4-16. The total factor is the au of

the factors determined by the size of she credit union’s membership, the
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number of transactions handled per day, and the m,sber of persons
employed, as shown in table 4-17. Data used to detenLtne these factors

should relate solely to the ailltary Installatlon 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 Installaclon or that has a broad membership 1ocatad way from the

geographical area generally served by that ailltary installation. A

credit union may be authorized to operate at more than one locatlon on a

ailltary installation. However, when this is done, the space criteria

authorized under tables 4-16 and 4-17 appllns in aggregate (see DoD

Znstructlon 1000.10, encZnsure 3, paragraph E.8.). The area may be

increased by 10 percent to aZ1ov for future business expansion.

b. Construction from Private Funds. When a credit union is

authorized to construct its ova buildng, 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 expense should be made

available

TABLE 4-16

SPACE CRITERIA FOR CREDIT UNIONS

Factor Totals

lnlmum
5
6
7

10

14
16

Gross Area 1

f2 [m2]

800 74
1,000 93
1,300 121
1,700 158
2,200 204
2,800 260
3,500 325
4,300 399
5,200 483

Factor

18
19
20
21
22
23
24
25

For each
addl tloual
factor, add

Gross Area I

fc2 [m2]

6,200 576
7,200 669
8,200 762
9,200 855

10,200 948
11,200 1,040
12,200 1,133
13,200 1,226

1,000 93

I Hechanlcal equlpent room space as required should be added to the gross

areas shown vhen determining a single gross area figure for each

facility.
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TABLE 4-17

SPACE CEITEKIA FOE CREDIT UNIONS

Members

Up co 1,000

1,001 co 2,500

2,501 co 7,500

7,501 co 12,000

Factors Employees

12,001 to 20,000

For each
addlclonal I0,000
or orion
thereof, add

2

6

8

2 to 5

6 co 9

10 to 13

14 to 17

10 18 to 21

22 to 25

For each
addlclonal
3, add

Pactors Traactonm
Per Day

Up to 99

100 to 299

300 to 699

.500 to 749

750 to 999

For each
additional
500, add

Factors

1

2

3

5

4. Exchange Facilities.

a. General.

(1) Authorized Facilities. The exchange facilities listed

below are authorized by DoD Directive 1330.9 (reference (41)) as

facilities that may be exchange-operated.

(a) Administrative facilities.

(b) Amusement centers.

(c) Automobile parts sales scores.

(d) Branch exchanges (Navy: Location exchanges).

(e) Cafeterias, snack bars, and snack stands.

(f) Central support facilities.

(g) Food stores, overseas.
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(h)
car wash facilities.

Gasoline and service stations, service centers, and

(1) Laundry and dry cleaning plants, exchange-operated.

(J) Main retail stores.

(k) Nalntenance shops, installation.

(I) Service outlets.

(a) Warehouses (Installation and central).

(2) Basis of Space Criceria space criteria should be based

on subparagraph F.h.a.(3), below, augmented as follows:

(a) Subordinate Exchange Facilities. Subordinate

exchange 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 acndeaLtc buildlns, colleges,

and dependent schools; food service in bovllng alleys, operations

buildings, and service clubs; and snack facillcles in theaters should be

provided out of the space allovance8 authorized for the separate

specialized activities themselves, rather than deducted from the

authorized space criteria.

(b) Military Strength in Overseas Commands. When

computing the uLlitary strength figure for an overseas command, as

outlined in subsection &.2., above, the number of civilian eployeea

(U.S. and other than host country nationas), including their dependents,

paid from either appropriated or nonappropriaced U.S. dollar funds and

afforded full exchange service privileges should be included.

(c) Temporary Exchange Facilities. Space criteria for

construction of permanent exchange facilities should be based on the

authorized projected assigned mlitary strength. Rowever, space crlcerla

for temporary exchange facilities co be located in buildings of temporary

construcclon, relocacable bulldlngs, or available sealpermanenc or

permanent buildings, excess to all requirements, ocher than exchange,

recreational and welfare facility needs of the same priority, may be based

on the current or impending military strength provided the selected

military strength is not projected to materially decline for ac least 2h

months.

(3) Application of Space Criteria. Application of these

space criteria should conform rlch subparagraph Y.A.a.(2), above,

ausmented as follows:
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(a) Space Adjustments. Except vhen othervlse exempted

or llalted here, increases not to exceed 20 percent of the apace criteria

outlined in subparagraph F.4.a.(2), above, nay be uade in the size of the

various types of exchange facilities provided the a$resate total

authorized for all types of exchange facilities at the u111tary

installation is not exceeded.

(b) Conversions. When an existing butldns is converted

to use as an exchange facility, the space criteria nay be increased by not

more than 20 percent vhen necessary to effect econoalcal and efficient use

of the existing building. Such an increase 8ould not affect criteria,

but may be combined with the space adjustment permitted in subparasraph
F.4.a.(3)(a), above.

(c) Covered and Enclosed galls and Sldevalks. When

elements of a community shopping center, such as the bank, commissary,

credit union, exchange main retail store, exchange service outlets, and

snack bar, are combined into a common structure and connected by an

enclosed mall, space occupied by the mall should not be charged against

(deducted from) space.criteria for the respective elements. Likeviae,

when such elements are in proximity to each other and are connected by a

covered walkway, space occupied by the covered walkay should not be

charged against space criteria for the respective elements. Similarly,

space occupied by public toilet rooms and Janitor closets located off

the malls shell not be charged against (deducted from) space criteria

for the respective elements.

(d) Elevators, Escalators, and Stairs. Normally,

exchange facilities rlll be constructed on a single level. When existing

building configurations or site constraints, or both, dictate ultlstory

stores, space occupied by elevators, escalators, stairs, and other

vertical transportation systems should not be charged ngalnst space

criteria for the respective elements.

(e) Hechanical Equiaent looms. The gross area criteria

in subsection F.4. do not include the required mechanical equipment room

space. These spaces should be added to the gross area criteria.

(4) Construction from Private Funds.

(8) Private Funds. The construction of exchange

facilities on military installations nay be accomplished from funds of

commercial concerns or private Indlvlduals subject to the approval of the

Secretary of the cognizant Ltlitary Department, hen pertinent contracts

between commercial concerns or private individuals and the exchange

specifies that immediately upon completion title thereto passes to the

government and stipulate conditions and restrictions chat should prevent
any future conflict with atlttary requirements, and eliainate any future

oblisations asainst appropriated funds. The requirement for passase of

the title should noc apply to portable or relocatable buildngs.
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(b) Coaerclal SpacePractlces. .Buildlns for regular

exchanse service outlets, and special sales and service outlets are not

llaited by space criteria hen they are erected as exchange concession

facilities frou private funds, floweret, the slzi of these facilities

should be consisten trlth coerclal pactlces. Space occupind b these

concession fscilities should no be deducted fr other space provided for

in these crlterls, except that facilities authorized here should not

duplicate activities directly operated by exchanges.

(5) Relocatable Buildings. Relocatable buildings provided

fr exchange nouapproprlated funds for temporary use as exchange

facilities should be maintained and operated entirely frou exchange

nonapproprlated funds. Ownership of these relocatable buildinss should

remain with the exchange service (AAFES, Navy, or Marine Corps), and

shall be so reported in real property inventories required by DoD

Instruction 4165.14 (reference (4m)).

b. Com.miy Shopping Centers.

(I) Common Structure. For optimum availability and

convenience, ua.or exchanse facilities should be planned, hen

practicable, as elements of a lia ialion cniy gppi

cener, a coubin for econy en feasible Into a cn rucure

housi oher elements of he sppi cener.

(2) erseas Area Co=uicy Shopping Centers. In overseas

co--rids vhere a p of 1*ca ,ccons are located v,chLn a

geographical area ch a tad*us of up o 25 les [0 ], an area comncy

shopp center y be prov*ded co sere these 1,cary ,nsclac*ons. The

cow,icy spp center suld preferably be located ac one of the

m*ca cco n the cener of the area and should obvaee the need

for ocher cparable in chae facilities sc llca inebriation-

The chae in reall sore a he 8r niy sppi cener should

feature a cplee selection of uerchaIse, hus il he reail

scores a he seed lia Inslaio 0 feature lImi selections,

such as i of eneral coenlence a necessity. This euld sere 0

reduce 8pace rrents for hese secondary sore8 Ich should planned

0 e he 8ciflc ruirens a he rIcular lia ilaiou

raher hau arblrarily plann 0 the lu sce crierla.

c. inisraive Facilities, Exchae. Space ruired for he

central uinisraive facilities of a lia iallalou chae,

area exchae, or reio chae euld prided der section B,

able. AuisraIve sce rrnd for an individual exchae
facility, Jh as office 8ce iu the In reall sore or branch (or

location exchae), 8uld be prided ou of he sce criteria for he

indlvidl facility
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d. Amusement Centers. Auseent centers are entertaimlenc

activities that cobine coin-operated games and refreshments. They

baaically consist of a drink ad food htne area, a e area

(pin.l, ol tables, a 811 e8), 8 uit 8ck counter tn
larger tvtie8, a let acllitiea. 8ent centers y be

prided as ieen activities or erat wthn 8 branch chae,
cafeteria, or snack r. Tot s areas or usent centers suld

not ce the sce criteria s In table -18, less local conditions

warrant.

TABLE 4-18

SPACE CRITERIA FOR EXCLNGE AHUSHEr

Military Strength

501 to 1,000
1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to 10,000
10,001 to 15,000
15,001 to 20,000
20,001 to 25,000
25,001 to 30,000

For each addltlonal 5,000. add

ft2

1,200
1,800
2,400
3,800
5,000
6,500
8,500
11,000
12,800
1,800

Gross Area 1,2

[m2

111
167
223
353
465
604
790

1,022
1,189

167

I If the exchange amusement center is not located contiguous 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 equipment roo space as required should be added to the gross
areas shon when determining a single gross area figure for each

facility.

e. Automobile Parts Sales Scores. Automobile parts sales

stores may be operated Independently or with other retail outlets,
service stations, or garages. Total floor areas for automobile pares
sales scores should not exceed the space crlcerla shown in table 4-19.

4-34



HIL-HDB];-1190

4-19

SPACE CRITEB.I FOR F..XCIMNG AIJTONOBILE
PkiTS SKIES STORES

Number of
Registered Vehicles

Ogued by
Authorized Customers

Up to 300
301 to 600
601 to 1,800

1,801 to 3,000
3,001 to 4,300
4,301 to 6,100
6,101 and over

ft2

1,000
1,750
3,100
4,300
5,800
7,650
10,000

Gross Area

93
163
288
399
539
711
929

I Nechanlcal equiment roou space as required should be added to the gross

areas sho when detertnlng a 81ngle gross area figure for each

facility.

f. Branch Echanes (Navy: Location Exchanges).

(I) At military instalatlons havng 8 m:tlitary strength of

2,500 or ore personnel, a branch exchange (Navy: Locaelon exchange),

1ocaeed so as to provide convenient exchange coverage of the a111tary

Installaelon ay be provided as shown in table 4-20.

(2) A sross area of 7,000 ft2 [650.3 u;1] is mthorlzed for

each branch exchange. Rowever, space criteria for ladlvldual branch

exchange facilltles say be adJuseed upward or downward provided the total

space auehorlzed for all branch exchanges Is hoe exceeded. Branch exchange

facilltles say be used for any of the exchange actlvlte8 or service outlets

as required.
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TBLE &-20

SPACE CRITEIIA FOR BRANCH EXCHANGES

Gross Area

Military Scrensch

2,500 Co 5,000
5,001 to 7,500
7,501 o 10,000

For each addtctonl
increment of 2,500
or portAon thereof,
add

Number of
Authorized
Branch Exchanses 1

1
2
3

ft:2

7,000
14,000
21,000

7,000

[a2

650
1,300
1,95I

650

i Hechanlcal equlpmenc room space as required should be added to the Sross
areas shown hen deterLnln8 a slnsle sross area fIsure for each

g. Central Support Facilities, Exchanse. Central support
facilities not otherwise identified here (central k.ttchens, and mobile

and vending units, and In overseas areas: bakeries, central repair
shops, depots, proceasins plants, and refriserated storase plants) should
be considered on an individual basis. These types of facilities should be

located and sized accordins to the dispersion and maSnitude of the

exchanse activities to be supported. It s recosnzed that these
determinations are based on a combination of economic, manasement, and

operating factors; therefore, requests for the establishins of these
facilities should be sent to an Assistant Secretary of the Military
Department concerned for approval.

h. Food Service Fsctlitie8, Exchange.

(1) Exchange Food Service. These types of facilities
include, buc ere noc lim4ted to, bake shops, cafeterias, ice cresm shops,

flisht line snack bars (for air teranal food service see subparasraph
F.4.a.(2)(a)), snack bars, snack stands, and specialty shops siactlar to
deli, lass food franchises, and pizza (see subparasraph F.4.a.(4) for
construction from private funds). The total space should not exceed the

criteria shon in tables 4-21, 4-22, 4-23, and 4-24. Space occupied
for food service facilities in facilities such as dm4nlstratlve
buildlnss, air termlnals, bowlin8 a11eys, 8olf club houses, hospitals,
end trainin buildinss should be provided from space criteria established
for that facility and not deducted from space criteria provided for those
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TBLE -21

SPACE CRITERIA FOR INSTALLATION EXCBNG FOOD SERVICE

lLlitary Strensth

Up to 500
501 to 1,000

1,001 to 3,000
3,001 co 5,000
5,001 to 7,000
7,001 to 10,000
10,001 to 15,000
15,001 to 20,000
20,001 to 30,000

For each miditioual 5,000, add

ft2

1,850
2,700
5,400
7,400
9,300
10,700
12,600
16,800
18,600

500

Gross Area I

[m2]

172
251
502
687
864
994

1,171
1,561
1,728

Overseas 2

2,200 204
3,200 297
6,300 585
8,000 743
9,800 910
11,300 1,050
13,300 1,236
17,800 1,654
19,600 1,821

500 46

I Hechanical equipment room space as required should be added to the gross

areas shorn when deteruLtnu8 a sinsle gross area figure for each

facility.

2 Space for overseas area commmity shoppln8 center food aervlce should be

provided according to table 4-22 and shall not be deducted from the apace

criteria shom above.

(2) Food Service st Area C_-m,nit Shoppiu Center,

Overseas. Food service ay be provided as an eleaent of an overseas area

community shopping center (see subparagraph F.4.b.(2)(b)). Space

criteria are shorn in table 4-22.
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TABLE -22

SPAC CEITEEIA FOR EXCHANGE FOOD SERVICE
AT COqUNITY SHOPPING CENTERS, OVERSEAS

Number of
Authorized Customers

In the Area I

1,000 co 3,000
3,001 co 5,000
5,001 to 7,000
7,001 co 10,000

10,001 and over

ft2

5,400
6,300
8,000
9,800
11,300

Gross Area 2

[m2

502
585
743
910

1,050

I Authorized customers s defined as the military strensth, authorized

civilians, and al of chelr dependents vlchln the area served by the

ares communlcy shoppins center (I0 or 25 mlles [16 or AO lun]).

2 Mechartcal equipment rooa apace as required should be added co the gross
areas shou when decermnins a single ross area figure for each facility.

(3) Exchange Supplementar Food Service. Supplementary food

service may be provided at military installations havin a ailitary

strength of 3,000 or more personnel. A gross ares of 900 fc2 [83.6 m2]
Is authorized for each unit of supplementary food service. Rovever,
space criteria for individual units of supplementary food service may

be adjusted upward or downward. Supplementary food service units may be

used for any of the authorized activities as required. The coral space
allocated for supplementary food service should not be deducted from the

space criteria shob-n in table
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TAm 4-23

SPACE CRITERZA FOR EXCHANGE SUPPNTARY FOOD SERVICE

R1ttary Strength

3,000 to 5,000
5,001 to 10,000
10,001 co 20,000
20,001 to 30,000
or each additional
10,000, add

Number of
Supplementary Food
Service Units,
900 ft2 [83.6 m2] each

1
2
3
4

Total Gross Area 1

fr2

9OO
1,800
2,700
3,600

9OO

84
167
251
334

84

1 Mechanical equipment roo space as required should be added to the gross

areas shon when determining a single gross area figure for each

facility.

(4) F11ht Line Snack Bars. In addition to ocher authorized

food service facilities, each airfield is authorized one flight line

snack bar in, or adjacent co, the operations building. Food service

space provided for flight line snack bars should not exceed the criteria

shom in table 4-24. (See subparagraph F.4.h.(1)).

TABLE 4-24

SPACE CRITERIA FOR FLIGHT LINE SNACK BARS

PLilicary Strength

Up co 1,000
1,001 co 5,000
5,001 to I0,000
I0,001 and over

Gross Area 1

ft2

5OO
1,100
2,090
2,670

46
102
194
248

i Mechanical equipment room space as required should be added co the gross

areas shon when determinng a single gross area figure for each

facility.
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i. Food Scores, Oversees. Food retail sales outlets may be
provlded vit ocher exchange reta1 outlets, food facllicles, and snack
bars, or as independent sales stores. The total space provided for these
sales outzets should not aceed the crlcerla shown in table4-25.

TABLE 4-25

SPACE CRITERIA FOB EXCHANGE FOOD STORES, OVERSFJ,S

llillcary Strength

500 to 1,000
1,001 co 3,000
3,001 co 5,000
5,001 co 7,000
7,001 to 10,000

10,001 co 15,000
15,001 co 20,000
20,001 co 25,000
25,001 and over

ft2

1,000
1,400
1,800
2,600
3,000
3,500
3,850
4,000
4,100

Gross &tea 1

In2 ]

93
130
167
242
279
325
358
372
381

1Hechancal equipment room space as requiredshould be added co the gross
area8 8hon hen determining a 8ingle gross area figure for each
facility.

}. Gasoline, Car Naeh, and Service Stations and Service
Cancers.

(I) Space Crlcerla. Space crlcerla for gasoline and service
stations and service centers, supplemental saaollne staclons, and car ash
facilities may be on the basis of elcher the installaclon ailicsry
strength or the uuaber of registered vehicles mmed by authorized
custoaers when this number can be substanclated. Mllitsry strength should
only be used a8 s basis vhen the amber of registered vehlcle8 owned by
authorized cusCouers cannot be subsCanclated. Space crlcerla are shown
in cables 4-26, 4-27, and 4-28.
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4-26

SPACE CRITERIA FOR GSOLINE AND SERVICE STATIONS AND SERVICE CENERS

Military
Srength

Up to 500
501 to 1,O00

1,001 to 3,000
3,001 to 5,000
5,001 so 7,000
7,001 so 10,000

10,001 to 15,O00
15,001 to 20,000
20,001 and over

Number of
Registered Vehicles

Owned By
Authorized Customers

Up to 300
301 so 600
601 so 1,800

1,801 to 3,000
3,001 to 4,300
4.301 to 6.100
6,101 to 9,100
9,101 to 12,200
12,201 and over

Gasoline and
Service

Scatlon Area
Service Centers
Addietonal Ares

Gross Area 1

ft2 [m2 ft2

600 56 None
1,740 162 None
2,160 201 380
2,830 263 950
3,250 302 1,140
4.140 385 2,100
4,560 424 4,300
6,500 60 4,610
9,750 906 4,800

[m2

None
None

35
88
106
195
399
428
446

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

areas shown when determining a single gross area figure for each

facility.

TABLE 4-27

SPACE CRITERIA FOR SUPPleMENTAL GASOLINE STATIONS

Military
Strength

3,000 co 7,000
7,001 to 15,000
15,001 and over

Number of
Registered Vehicles

Owned by
Authorized Customers

1,800 to 4,300
4,301 to 9,100
9,101 and over

Number of
Stations
at 600 ft2

[Sbm2 ] each

1
2
3

Total
Gross Area 1

ft2 [m2]

600 56
1,200 111
1,800 167
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TABLE 4-27 (continued.).

I Nechanical equipaent room space s requirad should be added to the gross
areas shom hen deceraluin8 a slngle gross re figure for each
facillty

TABLE 4-28

SPACE CRITERIA FOR CA MASH FACILITIES

800 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to 10,000
10,001 to 15,000
15,001 to 20,000
20,001 and over

Number of
Registered Vehicles

Oned by
Authorized Customers

500 to 1,800
1,801 to 3.000
3,001 to 4,000
4,001 to 6,000
6,001 to 9,000
9,001 to 12,000
12,001 and over

1
2
3
4
5
6
7

Total
Gross Area 1

ft2 [m2]

720 67
1,180 110
1,640 152
2,100 195
2,560 238
3,020 281
3,480 323

I Hechanlcal equipment room space as required should be added to the gross
areas shown vhen deteralnln8 a single gross re figure for each
facility.

(2) Canopies. Canoples required to protect the pump Islands
froB Inclement weather Bay be provided without deduction in the space
criteria shown above in table 4-26. Authorized space criteria for
exchange service stations and service centers Bay be increased by not
sore that 20 percent hen a "drlve-thru" design is used hen one
entrance to and one exit fro a comon interior driveway serves
repair bays.

k. Laundry and Dry Cleanln Plants, Exchange-Operated. Laundry
and dry cleanlng plants, hlch Bay be operated under the exchange
service, normally should be llalted to the performance of other than
appropriated fund laundering and dry cleanlng. Space criteria are
shown in table 4-29.
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TABI 4-29

SPACE CITER.I FOR EXCHANGE LUIY JD mY CI,EING IkNTS 1

Military Strength

Up to 500
501 to 1,000

1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to I0,000
10,001 to 15,000
15,001 to 30,000

For each additional 5,000, add

Laundry Plant Dry Cleann8 Plan

Gross Area 2

ft2

3,000 279
6,000 557
7,000 650
8,000 743
9,000 836
9,500 883

10,000 929
15,000 1,394
1,000 93

ft2

1,000
1,000
1,000
2,000
3,000
3,500
4,000
7,000

500

[m2]

93
93
93
186
279
325
372
65O
46

1 On those military installations where both appropriated fund and

nonapproprlated fund facilltles are to be provided, the total space should

not exceed the criteria established for appropriated fund. facilities

shown in table 4-10.

2 Mechanical equipment roo space as requlred should be added to the gross

areas shotm when determining a slngle gross area figure for each

fac1ity.

i. Haln Retall Stores. The exchange shin retail store is

baslcslly comprised of entrance acilltles, office space, sales area,

stock area, and toilet facilities, as required. Space criteria for

retail stores are projected by the Services’ Exchange Agencies.

m. Ealntenance Shops, lnstallation. The recommended amount of

shop space provided on a a11itary Installatlon for the maintenance and

repair of exchange equipment and fixtures is shown in table 4-30.
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TA31, 4-30

SPACE CRITERIA FOR EXCHANGZ MAIRTEIL%NCE SHOPS

Mlitary Strength

Up to 500
501 to 1,000

1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to 10,000
10,001 to 15,000
15,001 to 20,000
20,001 to 30,000

For each additional 5,000, add

ft2

Cross Area 1

None
380
600
750

1,100
1,500
2,250
3,000
3,700

35O

None
35

70
102
139
209
279
344
33

I Mechanical equlpent roo space as required should be added to the gross
areas shown when determining a single gross area figure for each

facility.

n. Service Outlets.

(1) General. Service outlets facilities say be provided as

shown in tables 4-31, 4-32, and 4-33 for the basic services indicated,

noraally as adjuncts of the --in retail store. When 8 service outlet is

being installed in an existing building, the space say be increased by 20

percent or I00 ft2 [9.3 m2] gross area, whichever is greater, if such

increase Is necessary to effect econoalcal and efficient use of the

ertsting building. Additional service outlets over and above those listed

in tables 4-31, 4-32, and 4-33 say be provided according to subsection F.4.
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TABLE 4-31

Llltary Strength 2

Up to 500
501 co 1,000

1,001 to 3,000
3,001 o 5,000
5,001 to 7,000
7,001 o 10,000
10,001 o 15,000
15,001 o 20,000
20,001 to 25.000
25,001 to 30,000
Pot each additional
5,000, add

SPACE CIETEIA FOR SEEVICE OUTLETS GEOSS SQUAEE FOOT AEEA i

Barber
Shops 3

Shoe
1st 2rid Repair Talor 4 Valet 4

1300 Non None 200

1390 Non, 225 200
580 Non, 350 220
680 300 500 400

780 390 625 650
840 460 750 700
900 580 900 800
960 680’ 900 900
960 780i 900 900

19601840 900 900 1,500

300
650

1,100
1,100
1,300
1,300
1,300
1,500
1,500

Coin-operated
Laundry
and Dry
Cleamt

NoDe
1 ea 750
1 ea 1,150
1 ea 1,150
1 ea 1,900
1 ea 2,150
1 ea 2,150
2 ea 1,190
2 ea 1,900
2 ea 2,150

1 ea 1,150

Military StrenEth 2

Up to 500
501 to 1,000

1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to I0,000
10,001 to 15,000
15,001 to 20,000
20,001 to 25,000
25,001 to 30,000
For each additional
5,000, add

Radio-TV
Repair

None
460
600
840

1,060
1,280
1,280
1,480
1,480
1,680

120

Portrait
Studio

None
740
74O
74O
74O
930
930

1,010
1,010
1,010

80

Match
Repair

None
150
240
310
310
400
400
460
460
460

60

Optical
Shop

None
460
460
460
460
460
6O0
780
78O
910

130

Personal 5

Services

None
150
240
310
310
4OO
40O

460
46O

60
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TABLE 4-32

SPACe: CZTZeZA POe SERVlCZ OUTLETS Ge,OSS UAZ lle 1

Milltary StrenKth 2

Up to 500
501 to 1,000

1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to 10,000
10,001 to 15,000
15,001 to 20,000
20,O01 to 25,000
25,001 to 30,000
For each additional
5,000, add

Barber
Shops 3

Ist 2nd

28 Non,

36 Non,

54 Non,

63 28
72 36
78 43
84 54
89 63
89 72
89 78

6 6

None
21
33

58
70

5

Tailor

19
19
20
37
60

84
84

5

Valet

28
60
102
102
121
121
121
139
139
139

9

Coin-operated
laundry and
Dry Cleaning

None
1 ea 70
1 ea 107
1 ea 107
1 ea 177
1 ea 200
1 ea 200
2 ea 111
2 e8 177
2 ea 200

1 ea 107

Military Strength 2

Up to 500
501 to 1,000

1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to 10,000
10,001 to 15,000
15,001 to 20,000
20,001 to 25,000
25,001 to 30,000
For each additional
5,000, add

Radio-TV
Repalr

None
43
56
78
98
119
119
137
137
156

11

Portrait
Studio

None

86

Watch

None

22
29

37
37
43

Optical
Shop

None
43
43
43
43
43

72
72

12

Personal
Servlces

None

22

37

6

I Hechanlcal equipment roo space as required should be added to the ross
areas shon when determining a single sroas area figure for each

facility.
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TABLE 4-32 (continued).

2 otal customer strength in overseas areas.

3 For ailltary Installations over 2,500 strength, nddltlonal barber shops

may be provided vlthln the criteria for branch exchanges. Barber shops

need not be collocated and say vary in size within the total space

allowances

4 Includes gift and package vrapplng, flower and frult ordering, aoney

orders, newspaper and perlodcal subscriptions, telegraph, theater

tickets, traveler’s checks, and services of a slailar nature.

(2) Exchange Beauty Shops. Exchange beauty shops should be

sized as shou in table 4-33.

TABLE 4-33

SPACE CRITERIA FOR EXCHANGE BEAUTY SHOPS

COMUS and Overseas Custoaers

Up to 250
251 to 500
501 to 1,000

1,O01 to 1,500
1,501 to 2,000
2,001 to 2,500

For each addtlonal 500, add

ft2

400
800

1,200
1,750
2,220
2,480
20

Goss Area 1

37
74
111
163
206
230
23

i Mechanical equipment rooa space as required should be added to the gross

areas shown when detennlnlng a single gross area fisure for each

facility.

(3) Special Sales and Service Outlets.

(a) Outlet Activities. Special salec and service

outlets my include exchange or other activities as needed. Typical

exaaples of these activities include, but are not Lalted to, automobile

repair garages, baggage checkpoints, bus and taxicab service, flower

shops, garages, toylands; and in the overseas areas excluslvely: book

and furniture stores, nee car sales points, stesa bsth facilities, and

stock Investment offices.
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(b) Conditional Requtramencs. Facilities for special

sales and service outlets may be provided when the following conditions

are met:

1 When It has been firmlyestablished that no

appropriated funds wi--ll be expended and that no future obligation of

appropriated funds will be involved in she maintenance and operation of

exchange-furnished operating equipment and finishes, except that utility

services should be provided in overseas areas without retabursement.

2 When the use of an existing facility Is involved,

the space to be occupied should be the Lnlmua needed for efficient

operations. This space should be surplus .to ali requlrement8 other than

exchange, recreatlonal, and welfare facility needs of the same priority.

3 When the facility is to be provided through new

construction from no’appropriated funds and vhen the project has been

authorized under such provisions as the Secretary of the cognizant
Military Department my direct.

4 When the facility is co be provided through new

construction from prl--vate funds and when the provisions of subparagraph
F.4.a.(4), above, have bern complied Ith.

(c) Deduction Restriction. Space occupied by speclal
sales and service outlets should not be deducted from the other space
allovances provided for in these criteria.

o. Warehouses (lnstallatlon and Central). Exchange-operated
arehouses are categorized as Installatlon exchange arehouses and

central arehouses. Hezzanines creaced as part of a self-supported
fixture should not be charged against space criteria for the respective
elements. The space authorized for these warehouses should be determined

by the folloIng:

(I) Installatlon Exchange Warehouses. The total storage

space provided for Installatlon exchange warehouse8 used to accommodate
backup storage for a main exchange on a aitary Instaatloo should be

computed in CONUS at 33 percent; and In Alask,s, Rnvall, and overseas at

50 percent of the space authorized for the installacion exchange main

recall store. Whenever practicable, the atlltary Inatalatlon exchange

varehouse should be located conclguous co the exchange main recall score
in order to reduce the cost of moving stock from the warehouse co the

exchange main store sales area.

(2) Central Warehouse. This type of warehouse may be

provided for bulk backup storage (exchange stock and operating supplies)
to supply exchange actlvtle8 on several uttlleary Insc&11atlons within a

certain geographical area, or st one actlvley when the Instalatlon is
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isolated geographlcally frnm other military installations thin CONUS.

This central warehouse criteria does noc void the need for the military

Installatlon exchange arehouse, preferably located contiuous to the

exchange main retall store. Space criteria for central warehouses should

be deteralned by the Services’ Exchange Agency.

$. 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 milltary personnel and their dependents of used

apparel and household furniture, equlpent, furnlshlns, and other Itess.

TAILE 4-34

SPACE CRITEItA FOR TRIFT SHOPS

Nilicary Population I

Up to 2,000
2,001 to 4,000
4,001 to 6,000
6,001 to 8,000
8,001 to 10,000
10,001 to 12,000
12,001 to 14,000
14,001 and over 4

Gross Area 2,3

ft2

1,400
2,000
2,700
3,400
4,000
4,500
4,905
5,350

[m2

130
186
251
316
372
418
456
497

1Milltary population is defined as active duty atlltary personnel, plus

50 percent of their dependents.

2 Mechanical equilent roo space as requlred should be added to the gross

areas shown when determining a single gross figure for each facility.

3 The Environmental AdJusment Factors (EAF) for thrift shops shown in

table 4-35 should be applied to space criteria shown in table 4-34 for those

tlltsry installations having a ailltary strength of over 2,000. These EAF

are predicated on the availability of lltary fanLtly housing on the

military installation.

4 Only one thrift shop is authorized per military Installatlou.

4-49



EIIBOItHENTkL AI:)3USTHENT FACTORS OR T/FT SHOPS

Percent Living on Installation

Up to 5E
52 to 75
76 co 90
gl to 00

Enviromental Adjustment Factors

0.70
0.80
0.95
1.00

1 The Unmarried and Family Rousing Survey should be used to determine

these percentages.

C. COMMUNITY FACILITIES MOt, WLFARE AND KECREATIOLqL INTERIOR

(EXCEPT EXCHANGE AND SIMZL&R FACILITIES) (Cate$or Code 740)

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

recreation facillcles are tabulated in this section, except for exchange

and similar facilities (See section Y.).

a. Application of Space Criteria.

(1) Environmental Adjustment Factors. Because of the ever

tncreasng need for prudent expenditure of appropriated, uonappropriated,

and Operations and Maintenance (0) funds, environmental adjustment

factors have been included with the space criteria for selected welfare

and recreation faclities. These factors should be used in sizing the

subject facilities when the availability of similar existing military and

civilian community support-type facilities make such an ndJustment
possible.

(2) Conversion of Exstln Facilities. aximum practicable

use should be made of existing facilities. A new facility should be

provided only when no existing available facilities will satisfy the

requlrament. When an existing facility is converted to use as a welfare

or recreation facility, the space criteria authorized here may be

increased by not more than 20 percent when necessary to effect economical

and efficient use of the existing facillty.

(3) Computation of Gross Areas. The gross area of

facilities should be computed according to the definition in subsection

A.3., above. Unless otherwise noted, mechanical equipment room space as

required should be added to the gross areas shown in this section when

determining a single gross area figure for a project DD Form 1391, lf

19 Ptlitary Construction Program.
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b. Approval of Facilities Not Listed..The space criteria shown

below are considered aaple under normal circtmscances to provide the

number and types of facilities and space required for adequate welfare

and recreation activities at ,-lltary installations.

2. Fundiu Policy. Fundins for the establistment, construction,

aintenance, and operation of certain welfare and recreation

shall be accordin to DoDDireccive 1015.6 (reference

3. Aero Club Facilities. An Araed Forces Aero Club is a

recreational flyin8 activity located on or near military installations,

used by authorized personnel, and approved by the Military Department

concerned. The Ared Forces Aero Club space criteria shown in table

4-36 are intended to provide haar space to be used to aintaln aircraft

and for aircraft storage durl tncleent veather, and to provide

aultlpurpose space for adLulstratlon, classrooms, flight planning,

operations, safety eetis, schedulln, and tralnn. Space

requlrmeuts are based on the mmber of aircraft operated by the club.

TABLE 4-36

SPACE CEITEEIA FOE AE.O CLUB FAC!L!T!ES

Number of
Lrcraft

1
2 to 5
6 to 10
11 to 15
16 to 20
For each additional
5 aircraft, add

Gross Area I

anar Space

900 84
2,300 214
3,800 353
5,300 492
6,800 632

1,500 139

Multipurpose Space

500
1,000
1,200
1,500
1,700

375

[=2]

93
111
139
158

35

I Mechanical equlpent roo space as required should be added to the gross

areas shorn vhen deterInlnS a slnsle gross area f/ure for each

facility.

4. Arts and Crafts/Skill Developaent Centers. The space criteria

shown in table 4-37 for arts and crafts/skll developaent centers are

intended to provide facilities for the free t/e pursuit of ceraLtc and
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pottery ork, draing and painting, electronics, :Jewelry and netal work,

leather ork, model design and construction, photography, and

woodworking

TABLE 4-37

SPACE CRITERIA FOR ARTS AND CIL’I’S/SKILL DEVELOPINT CENTERS

lLlleary Population I

p o 100
101 to 250
251 to 500
501 to 1,000

1,O01 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to I0,000
10,001 to 15,000
15,001 to 20,000
20,001 to 25,000
25,001 to 30,000
30,001 to 40,000
40,001 to 50,000
50,O01 to 60,000
60,001 to 70,000
70,001 to 80,000
80,001 to 90,000
90,001 to 100,000

Gross Area 2

ft2

Note 3
2,000
3,000
4,000
6,000
7,500

10,000
14,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
55,000
60,000
65,000
70,000

[.2]

Note 3
186
279
372
557
697
929

1,301
1,858
2,323
2,787
3,252
3,716
4,181
4,645
5,110
5,574
6,039
6,503

1Milltary pepulatlon is defines as active duty milltary strength
assigned to the military installation, plus 70 percent of their

dependents.

2 Mechan/cal equipment room space as required should be added to the ross
areas shon when determining a slngle sross-area for each facility.

3 This requirement should be accoadated in other facllltes.

5. Autoaotive/Skill Development Centers. Autootive/sk.t11

develoFsent centers are intended to provide facilities for the self-help

laprovement, malntenance, modification, and repair of automobiles
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belonslnS to the ailltary populaclon. A small classroom may be added

when desired. Space criteria are shown in table 4-38. In overseas
locclous more space say be appropriate.

TABLE 4-38

SPACE CILTTEKIA FOR AOTOMOTIVE/SKILL DZVELOPHENT CENTEILq

PLlitary Population 1

Up to 25
26 to 50
51 to 100

101 to 250
251 to 500
501 to 1,000

!,00! to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to 10,000

10,001 to 15,000
15,001 to 20,000
20,001 to 30,000
30,001 to 40,000
40,001 to 50,000
50,001 to 60,000

ft2

None
1,000
1,500
2,250
3,000
4,200
6,000
9,000
12,000
15,000
18,000
21,000
24,000
30,000
36,000
42,000

Gross Area 2,3,4

[m2]

None
93

139
209
279
39O
557
836

1,115
1,394
1,672
1,951
2,230
2,787
3,344
3,902

1Hllitary population is defined as active duty ncLlitary strength
aesigned to the military installation, plus 10 percent of their

dependents.

2 Hechanlcal equipment room space as required should be added to the gross
areas shown when detentnns a slnsle ross area figure for each

facility.

3 Gross areas are based on 500 ft2 [46.5 m2] per automobile for fully
enclosed automotlve/skll development centers.

4 Outside automotive wnrk stalls either covered, open, or shielded are
not chargeable to the authorized space.

6. Bovlin Centers. The gross area and mmber of lanes that may
be provided for bolins centers may be eat/ated from’table 4-39.
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Rowever, local deand for bolins varies Ereatly ;.. check the market before

buildiu a bowling center.

TkSLE 4-39

SPACE CKITEKIA FOB BOWLING CENTERS

Military Population 1,2

All Locations

Number
of

Lanes

Up to 250
251 to 1,000

1,001 to 1,800
1,801 to 2,500
2,501 to 3,200

1 3,8003,.0. to

CONUS

3,801 to 4,900
4,901 to 6,300
6,301 to 7,700
7,701 to 9,800
9,801 to 12,600

Overseas

3,801 to 4,900
4,901 to 6,300
6,301 to 7,700
7,701 to 9,800
9,801 to 12,600

2
4
6
8

10
12

14
16
18
24
30

16
20
24
32
40

Gross Area 3,4,5

ft2

2,700
4,500
6,600
8,500

10,750
12,800

14,600
16,500
18,400
24,700
31,000

16,500
20,500
24,700
32,800
40,700

[n2]

251
418
613
790
999

1,189

1,356
1,533
1,709
2,295
2,880

1,533
1,904
2,295
3,047
3,781

I Military population is defined as active duty ailttary personnel
assigned to the military installation, plus 40 percent of their

dependents.

2 For each increment increase of 700 military population above 12,600,
two additional lanes totalins 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 &-39 (contied)

a full incrmaent and no additional lanes should be provided at ailitary

inst=llations in the 48 contiuous states trlthout a complete, and full

study of the needs and the economic factors involved.

3 Hechanical equipment room space as required should be added to the srozs
areas shown when determining a siule Sross area figure for each

facility.

4 CONUS includes space for equipment and storase. For each increment of

four lanes, an additional ]00 ft2 [27.9 m2] sross area my be added for a

same room for suseaent Sames, billiards, and pool.

5 Overseas includes space for equipment and storase. For each increaent

of four lanes, 500 ft2 [46.5 m2] sross area my be added for a Sac room

for ausement sames, billiards, and pool.

7. Child Development Centers. Child development centers my be

established as required to provide child care for children aes four

weeks to 12 years of see for full-day, part-day, and hourly care.

a. Kiniaum and Haximua Sizes. Then size of faciliey

should acetate no less han 25 children. The imun size of facility

suld ceed a paciy of 305 children. If he projected liary

Inebriation ruirn ceeds 305 children, hen a sufficien ber

of sie8 8uld eelec 8o ha no 81e 8uprs re hau 305

children

b. Functional Areas. Space criteria should be provided for

food service; inant, toddler, preschool e, school ae activity rooms

and spaces; isolation area; laundry; lobby and reception; offices; staff

workroom; storase; and toilet facilities.

c. Experience Data. The capacley of the aciliey should be based

on hlstorlcal experience when applicable. hen no previous experience

data are available, the mmber of anticipated children should be

deterained by one of the followius etbod:

(I) The number of arried ailitary families receivlns direct

installation support, multiplied by 20 percent, plus the mmber of

children of sinle parent ailltary faailles recelviu direct installation

support; or

(2) A needs assessaent that includes a survey of the

ilitary installation population aad an exaaiation of the installation

demographics , to include historical data as ell as waitin lists and the

under deand; projected ailitary installation population; chaues in

aission; and an extrapolation of elisible tarset users.
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d. Space Criteria.

are shown in table

{L-RDBK-1190

Space crlterla for child development centers

TBI 4-0

Humber of Children

25 to 60
61 to 100
101 to 305

Gross Ara Per Child I

t2

9O
8O
75

[m2

1 echanical equipment roo space as requrad should be added to the sross
araA som ben detenmtniS a slnle ross area figure for each

facility.

e. Playsrounds. A mnmum of 100 it2 [9.3 m2| of outdoor play

area should be provided per child usin the playsround durng any period.

This area should be capable of supportin8 a ainmum of 50 percent of the

ch1dren in a center rlth a capacity of 100 or more children, and all of

the children in smaller centers.

8. Combined Facilities. In seneral, construction and maintenance

costs should be lowered and convenience to the users enhanced in

recreation acilities if the use of multipurpose recreation and fitness

and athletic centers is encourased. The follotrlu8 seneral suidance on

types of combined facilities is furnished:

a. M-lcipurpose Recreation Buildl. & multipurpose recreation

buildin8 provides space for recreational activities that are not

authorized any space criteria at mlitary installations with a Llitary

strength of 500 or less and when separate tmildinss are not authorized or

economically advantageous to the soverument for construction, enersy

savings, operation, and user convenience.

(1) Horale, Welfare and Recreation (141) Activities. The

building maY include space for HWR activities such as clubs, dra and

music center, library, physical fitness, recreation center, theater,

youth center, and other activities dependinS on theallitary strength to
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be served. The facilley should serve as a center:for physical fitness,

recreation, ad social activities to enhance the llfe of the ailltary

installation.

(2) Space Criteria. The size of the bildln should be

detezIned fro a study of the actual needs of the ailltary installation.

In the absence of other data, table 4-41 should be used as a uide for

sall ailltary installations.

TABLE 4-41

SPACE CRITEA FOE LTIPbPOS-
RECREATION BUILDINCS

Military Streth 1

50 to I00
101 to 200
201 to 300
301 to 400
401 to 500

Cross Area 2

ft2

Note 3
7,000
8,000
9,000
10,500
12,500

[2

Note 3
650
743
836
975

1,161

1Hllitary strength is defined as active duty allitary personnel assigned

to the military installation.

2 Hechanlcal equlpent roo space as required should be added to the gross

areas shorn hen deteraining a single gross area flsure for each

facility.

3 Provide in other facilities. If ne construction is required, the

gross area should not exceed 100 ft2 [9.3 2] per the ailitary strength.

b. Counity Activity Centers. Conity Activity Centers (CAC)

are mltipurpose recreation facilities for military installations with

s ilitary strength of 501 or ore. The concept of a CAC is the sae as

a ltipurpose recreation building in that there are econoaic savins in

construction, energy, and operating costs through the otnt use of

space vhen several HR activities are collocated in the sae facility.

Another benefit is user convenience and the synergistic effect of auy

varied activities being conducted in the sse place. There is no

specific coabinatlon of activities prescribed for # CAC. The types

of activities should be based on the needs of the military installation,
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condition of existing facilltles, and the aster.plan. There are no

specific space criteria for CAC facilities. Space criteria should confor

to the authorizations for each facility type and catesory code at a

military Installat:Lon to be included in a CAC..
c. Physical 1tness and Athletic Coplex. These complexes are a

coabinaton of-hysical fitness and athletic facilities at large alitary

installations.

(1) Types of Activities. These types of facilities coabine

together such activities as l’Lntstrative support areas, exercise and

weight conditionin rooas, gyauasium, indoor sports courts, locker and

toilet facilities, storage space, and SWiLtn pool. Bowlin,

tracks, and skating rinks (ice and roller) ay be added to the coaplexes

at large ’Llitary installations. These types of activities combined

outdoor courts and fields, stadium, or swisain pool should create an

athletic complex. These types of facilities should be the location for

intra and inter ral competitions, tournaments, and other spectator

events. Therefore, appropriate seating a support functions should be

provided.

(2) Space Criteria. Space criteria shall coufor to the

authorlz-tlon. for each H fac$1!y type and cseory code at a Llltary

installation to be included in a physical fitness and athletic coaplex.

9. Drama Centers and Nusic Ceners. The space criteria shorn in

table -A2 for draaa centers and ausic centers are intended to provide

facilities for the preparation and perforaance of theatrical and usical

programs, shows, and activities that are produced and performed as part

of the nlitary installation drama end usic progress. Only out dress

center and one susie center should be constructed at a

installation, and only hen here is no existin facility that can be

used for these purposes on a Joint use bsis, ken both are built, they

shall be combined into single perforaing arts center. Progratn of

these facilities should be accopanied by a coaplete Justification
stipulates why existtn facilities cannot be used on a Joint use basis.

a. Drm Centers. These facilities should include auditoriuNs

with seating, director’s office, equtpaent checkout, practice and

rehearsal roos, projection booths for ltiedia use, property storage,

recording rooms, sound and lighting booths, staes, and technical scene

and costume shops.

b. Nusic Centers. These facilities should include

eith seating and stage, costume storage, director’s office, group and

individual practice roos, instruent repair shop, listening areas,

education roo, usical Instrument and equipment checkout rooms,

recording area, and audiovsual



TA,SLE -42

SPACE CRITERIA FOR DKAHA CENTERS AND USIC CENTEiq

Hllicar Population 1

Up to 500
501 co 5,000

5,001 o 15,000
15,001 and over

Cross Area 2

DrsmaCenter

+fc2 tm2]

Music Center

fc2 Ira2

Cobine Wich Recreational Center

Provided By Unit Entercainenc Centers

14,000
20,000

1,301
1,858

14,000
20,000

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

dependents.

2 Mechanical equipment room space as required should be added to the gross

areas shown when deerminiug a sidle gross area figure for each

faclliy.

10. Colf Facilities. At military insallaious here he

necessary land is available for the purpose and when there are no

foreseeable operational requirements for the land, golf faciliies

may be provided as shown in cable 4-43. Each ailitary installation

is auhorized a drivin range in addition to the solf facilities

shown in table 4-43.
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TABLE 4-43

SPACE CITERIA FOR OLF &CILITIES

Hllitary
Population 1

Up co 2,000
2,001 co 4,000
4,001 to 8,000
8,001 to 12,000

12,001 and over

Golf Course 2

No. of Roles

None

18

36

Golf Club
Rouse 5,4,5

None None
6,$00 "604
8,000 743
9,000 836
10,000 929

Equimmenc
BuildlnE 3,4

fc2 [m2]

None None
1,500 139
2,000 186
2,500 232
3,000 279

1 Military population is defined as active duty mllitary personnel

assigned co the military nstallacion, plus 35 percent of their

dependents, plus 2 percent of reclred personnel served by the military

installation.

2 A pitch-and-putt course should be considered as the equivalent of a golf

course of the sae number of holes.

3Mechanical equipment room space as required should be &dded co the gross

areas shorn vhen determining a single gross area figure for each

facility.

4 Separate facilities may be provided for each separate golf course.

Hovever, the total combined space shall not exceed these allovances.

5 Additional area as required may be provided In golf club houses for

the storage of carts.

11. Gun, Skeet, and Trap Yacllittes. Space may be provided in

one facility or divided becveen facilities. This facility includes gun

and msmunttlon maintenance, lounge, operator’s office, projector area,

sales and scorase areas, and toilet facilities. Space criteria are

shorn in cable 4--
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4-44

SPACE CRITERIA FOR GUN, SleET, AND TRAP FACILITIES

Ittlitary
Population i

Up to 100

101 to 10,000

10,001 to 15,000

15,001 to 20,000

20,001 to 25,000

25,001 to 30,000

30,001 to 40,000

40,001 and over

Land Area 2

Skeet KanKe

None-

1,100 ftx 2,400 ft
[335 n x 732 a]

1,100 ft x 2,400 ft
[335 m x 732 u]

1,100 ft x 2,400 ft
[335 m x 732 m]

1,100 ftx 2,400 ft
[335 m x 732 u]

1,100 ft x 2,400 ft
[335 m x 732 m]

1,100 ftx 2,550 ft
[335 u x 777 n]

1,100 ftx 2,700 ft
[335 n x 823 ]

Trap ange

None

1,100 ft 1,800 ft
[335 a 548 u]

1,100 ft 1,890 ft
[335 m 576 m]

1,100 ft 1,980 ft

[335 m 604 m]

1,100 ft 2,070 ft
[335 m x 631 m]

1,100 ft 2,160 ft
[335 m 658 m]

1,100 ft 2,250 ft
[335 n x 686 m]

1,100 ft 2,340 ft
[335 n 713 m]

Gross Area
of Facility 3

None

3,950 ft2

[367

4,300 ft2

[399 m2]

4,550 ft2

[423 m2]

4,800 ft2

[446 m2]

5,100 ft2

[474 m2]

5,300 ft2

[492

5,500 ft2

[511

1Hilltary population is defined as active duty iltta7 strength assigued

to the allltary installation, plus 10 percent of thelr dependents, plus 15

percent of retired ailltary supported by the installation.

2 Land area recommendations were made by the National Shooting Sports

Foundation and National Rifle Aasoclatlon.

3 Hechauical equipment roo space as required should be aded to the gross

areas shown when deteralnlng a single gross area figure for each

facility.

12. Physical Fitness Centers (Gnmaslus). Space criteria for

physical fitness centers say be estimated frou table 4-45. Bovever,

demand for use of 87unasiuas nay vary greatly accordfng to cllsate and to
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the availability o other places to exercise nearby. Such facilities
generally include gear issue control, gymnasium, locker rooms, 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 requireaents.

TABLE 4-45

SPACE CRITERIA FOR PHYSICAL FITNESS CEh"I’ERS (CHNASIUHS)

Hilitary Population I

Up to 250
251 to 1,000

1,001 to 3,000
3,001 to 6,000
6,001 to I0,000

I0,001 to 15,000 4

No. of Gys

Note 3
1
1
2

Gross Area for ach 2

ft2

None
15,000
21,000
21,000
21,000
21,000

[m2]

None
1,394
1,951
1,951
1,951
1,951

1Hilitary population is defined as active duty atlitary personnel
assigned to the ucLlitary installation, plus 25 percent of their

dependents.

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

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

4 For each active duty actlitary strength increment of 3,300 eraonnel
above 15,000, an add4tional gymnasium of 21,000 ft2 [1,951 m] gross area
any be provided.

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

CRITERLq FOR INDOOR (Z)URTS

Active Duty
Milltary Strength 1

Up to 100
lOt to 250
251 to 1,000

1,001 to 2,000
2,001 to 3,500
3,501 to 5,500
5,501 to 7,500
7,501 co 10,000
For each additional
3,000, add

Total Number of Courts 2,3

I
2
4
6
8
I0
12
14

2

1Mllltary strength is defined as active duty mllary personnel assigned

to the military instalation.

2 Each court facility should not exceed 1,200 ft2 [111.5 m2] gross area,

and, hen possible, have common walls. These courts are in dilon o

the space autrized when combined wlh a Eyasium and physical fitness

ceuer. Any cbitton of indoor courts is led. owever, he

combined otal for he lia iusaltion should no ceed the number

of courts autrized in table 4-46.

3 When Ehere are separate indoor cour ildis of four or mrs courts,

an addlclonal 1,500 fc2 [139.4 m2] gross area Is authorized for

adnlsCraclve, exercise 8ce, lockers, storage, coile facilles, and

vlewi area function. For each diional Incremen of o courts, an

addiio 250 f2 [23.2 m2] gross area is aurlzed.

14. Libraries.

a. Rain Libraries. Space criteria for main libraries are shou

in cable 4-47. Space criteria may be increased by 10 percent hen the

facility is designated as a command reference center. Space criteria

include provisions for a military installation library service center for

cencraized processing of library materials. If one or more bookmobiles

are operated from the main 14brary, a minimum of 300 ft2 [27.9 u2] gross

area per bookmobile should be required in addition for sorting the

bookmobile collections, book trucks, and work space for the bookmobile

staff.
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TABLE 4-47

SPACE CEITER/A FOE MAIN

MilltaryPopulatlon I

Up to 500 3

501 to 1,500
1,501 to 2,500
2,501 to 4,000
4,001 to 6,000
6,001 to 8,000
8,001 to 12,000
12,001 to 16,000
16,001 to 20,000
20,001 to 26,000
26,001 to 32,000
32,001 to 40,000
40,001 to 50,000
50,001 to 60,000
60,001 to 70,000
70,001 to 80,000
80,001 to 90,000
90,001 to 100,000

Gross Area 2

ft2

2,500
4,500
6,250
8,000
10,500
12,000
18,000
20,000
24,000
30,000
36,000
44,000
54,000
64,000
72,800
81,000
90,000
98,000

[mi]

232
418
581
743
975

1,115
1,672
1,858
2,230
2,787
3,344
4,088
5,017
5,946
6,763
7,525
8,361
9,104

1 Military population is defined as active duty military personnel

assigned to the military installation, plus 40 percent of their

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.

3 Accommodate in other facilities.

b. Branch Libraries. When Justified by the requireaents of a

particular military installatlon, branch libraries, not exceeding 4,000

ft2 [371.6 m2] in gross area, may be provided in support of an education

center or for each increment of 3,000 ailltary strength over I0,000.

When ailltary concentrations perait consolidation, the &ross area

authorized for each Increaent of 3,000 ailltary strength over I0,000 may

be combined into one branch library. The space allocation for branch

libraries are in addition to the space criteria for main Libraries.
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c. Librar Service Centers. When Justified by the requirements

of a parclcular area or command, a library service center may be

authorized. This Is a specialized activity and the funcclous vary from

one center co another. Haslcally, a library service center Is a place

where l+/-brary -=terlals are recelved, cataloged, processed, recorded,

distributed, and rediseributed to ]:tbrary outlets and also held in

reserve for use as needed. The bulldiz size should be deterLned by

the axiau quantity of library atertals to be on hand aC any one tiae

(that is, the total mmber of books or other tces held in reserve, plus

the mmber of iteas on hand to be processed for dkstribucion). Space

criteria for library service centers are shown in table 4-48.

TkBLE 4-8

SPACE CRITERIA FOR LIBRARY SERVICE CENTERS

IAbrary Naterials to be

Housed by Volues

Up to 40,000
40,001 to 60,000
60,001 to 80,000
80,001 to 100,000
100,001 to 120,000
120,001 co 140,000
140,001 to lb0,O00
lb0,O01 to 180,000
180,001 to 200,000

Gross Area 1

ft2

6,000
I0,000
13,000
16,000
19,000
22,000
24,000
26,000
28,000

557
929

1,208
1,486
1,765
2,044
2,230
2,415
2,601

I Mechanical equipment rome space as required should be edded co the gross

areas shown when deceractnlns a slnsle gross area figure for each

facility.

15. Marln support Centers. This facility provides space for an

office, and equipment checkout, repair and storage. It does not Include

docks, marina slips, and walkways that are subject to a special

requirements study. Thls is a special facility, required only ac outdoor

recreational areas, that ave waterfront facilities available for boatinS

activities. Space cricera are shown In table 4-49.
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TABLE 4-49

SPACE CKITEKIA FOR NARINA SUPPORT CKNTKRS

Nllitary Population 1

Up to 100
101 to 1,000

1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to 10,000
10,001 to 15,000
15,001 to 20,000
20,001 to 25,000
25,001 to 30,000
30,001 to 40,000
40,001 to 50,000
50,001 to 60,000
60,001 to 70,000
70,001 to 80,000
80,001 to 90,000
90,001 to 100,000

ft2

one
3,500
5,800
8,450
10,500
12,650
15,600
18,700
20,800
22,000
23,600
25,400
27,000
28,300
29,500
30,600
31,600

Gross Area 2

[2]

None
325
539

975
1,175
1,449
1,737
1,932
2,044
2,192
2,360
2,508
2,629
2,741
2,843
2,936

1 Military population is defined as active duty allitary personnel
assigned to the tlitary installation, plus 15 percent of their

dependents.

2 Mechanical equipment roa space as required should be added to the sross
areas shown when deteralnn8 a siule ross area figure for each facility.

16. Hess/Club for Enlisted Personnel. Space criteria for lover

srade eulsted personnel esses/clubs are shown n table 4-50, but local
demand may vary.
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TkBLE /,-50

SPACE CRITERIA FOE MZSS/CLU FOR

Military Population 1

K1 through E3

Up to 500
501 to 1,000

1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to 10,000

10,001 to 15,000
15,001 to 20,000
20,001 to 25,000
25,00i to 30,000
30,001 to 40,000
40,001 to 50.000
50,001 to 60,000

Cross Area 2

ft2

Note 3
I0,000
19,000
30,000
40,000
50.000
60,000
70,000
80,000
90.000

110,000
130,000
150,000

[m2 ]

Note 3
929

1,765
2,787
3,716
4,645
5,574
6,503
7,432
8,361
10,219
12,077
13,935

1 Military population is defined as active duty enlisted personnel

assigned to the military installation, grades El through E3, plus 50

percent of their spouses. An enlisted personnel mass/club operating an

annex or branch to accommodate noncomalssioned officers (grades above E3

or E4) may use the coblned space allowances for the uoncomlssioned

officers’ mess/club and enlisted personnel mass/club to deteralne the

total allowance.

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

3 Space requirements wll be accommodated in other facilities at 30 ft2
[2.8m2] gross area per mamber.

17. Mess/Club For Noncommissioned Officers. Space criteria for

noncommissioned officers’ messes/clubs are shown in table 4-51, but local

demand may vary.
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SPACE .ITZEIA FOR NONCOHKISSIONZD OFFICgS’ HESS/CLUB

Population 1

Up to 50
51 to 150

151 to 250
251 to 400
401 to 750
751 to 1,250

1,251 to 2,000
2,001 to 3,000
3,001 to 4,000
4,O01 to 5,000
nn to 6,000

6,001 to 8,000
8,001 to 10,000
10,001 to 12,000
12,001 to 14,000
14,001 to 16,000
16,001 to 18,000
18,001 to 20,000
20,001 to 22,000
22,001 to 24,000
24,001 to 26,000
26,001 to 28,000
28,001 to 30,000

Gross Area 2,3

ft2

Note 4
4,400
6,500
8,000
14,000
16,800
22,000
27,800
36,000
42,000
49,000
59,200
68,000
78,100
87,800
98,800
105,400
113,100
120,800
128,800
136,300
141,800
149,000

[m2]

Note 4
409
604
743

1,301
1,561
2,044
2,583
3,344
3,902
4,552
5,500
6,317
7,255
8,157
9,179
9,792

10,507
11,222
11,965
12,662
13,173
13,842

I MillCary population is defined as active duty noncoaalssloned officers

in the top six grades assigned to the nlicary installation, plus 50

percent of chelr spouses, plus 50 percent of the retirees supported by

the Llitary installation. A noncomLssloned officers’ mess/club

operatln an annex or branch to accommodate lover grade enlisted

personnel (grades El to E3) or as a coblnad ess/club for all enlisted

grades (which is recommended) ay use the coablned apace allowances for

the noncomtssloned officers’ ess/club and the enlisted personnel

mess/club to determine space allovances. Space criteria say be divided

to provide separate facilities for grades E7 through Eg, if required.

2 Mechanical equlpent roo space as required should be added to the gross

areas 8ho vhen deteraining a single Kross area figure for uch

facility.
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TABLZ 4-51 (coutuued)

3 The space criteria should be rduced by the follous factors

on the dscance8 Jor croCan areas:

Distance o 8 cropoan center
vich a paCion of 100, or re Percen Reduction

Note than 30 les [48 ] 0

Less than 30 Zes [46 ], e
than 15 les [24 ]

Less than 15 miles [24 ] 10

4 Prairie In other fsclllcles at 44 f2 [4.1 2] gross area r mber.

18. Hess/Club for Officers. Space criteria for offlcers messes/

clubs are sho In table 4-2, buC local de,rid y va.

T 4-52

SPACE CRITERIA FOR OFFICERS’ HESS/CLI

ltlitary Population 1

Up to 50
51 to 150
151 to 250
251 to 400
401 to 750
751 to 1,000

1,001 to 2,000
2,001 to 3,000
3,001 to 4,000
4,001 to 5,000
5,001 to 6,000
6,001 to 7,000
7,001 to 8,000
8,001 to 9,000
9,001 to 10,000

Gross Area 2,3

ft2

Note 4
4,400
8,000

12,000
16,000
22,000
27,800
36,000
42,500
48,500
53,900
59,500
64,000
68,000
72,700

[m2]

Note 4
409
743

1,115
1,486
2,044
2,583
3,344
3,948
4,506
5,007
5,528
5,946
6,317
6,754

4-69



MIL-HDBK-IlgO

TEBLE 4-52 (coucnued)

I Military poputou is defined as active duty officers assisned to the
militar installation, plus $0 percent of their spouses, plus 50 percent
of the reclred officers supported by the milicar installatiou.

2 Mechanlcal eq-4pment roo space as required should be added co the Eross
areas shown ben deceralnlnS a sinsle sross area fisure for each
facility.

3 The space criteria shll be reduced by the followins factors dependins
on the distances co mJor metropolitan areas:

Distance Co a moCropolitan ceuter
with a population of 100,000 or more

More chart 30 ailes [48 km]

Percent Reduction

0

Less than 30ailes [48 km], buc noc more
than 15 miles 5

Less chart 15 miles [24 km] lO

4 Provide in other acilicies ac 44 C2 [A.l m2] sross area per member.

19. /Kecreacion Supply/Support Facilities. Space criteria for
MR, recreation supply and support facilitle8 include adalnistraclve,
check-out, equipment storase, and recreatlon&1 support facilities are
shown in table 4-53.

TABLE 4-53

SPACE CRITEEIA FOR MR/EECREATION SUPPLY/SUPPORT FACILITIES

Gross Area 2

Ltlicary Population I

Up to 1,000
1,001 co 2,000
2,001 to 4,000
4,001 to 8,000

Supply Facilities

ft2

3,500
5,000
7,500
I0,000

[2]

325
465
697
929

Adalnlscratlve

fc2 [m2]

Not less than
80 fc2 [7.4
and noc more chart
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TABIZ 4-53 (continued)

SPACE CItlTEItlA FOR EdR/RECREATION SUPPL/SUPPOtT FACILITIES

Military Population

8,001 to 12,000
12,001 to 20,000
20,001 to 50,000
50,001 to 100,000

Gross Area 2

Supply Facilities

ft2

12,500
16,000
20,500
30,000

[=2]

1,161
1,486
1,904
2,787

Adainistracive

ft2 [m2

90 ft2 [8.4 u2]
of net space per
office employee.

1 Military population is defined as active duty military personnel

assigned to the military installation, plus 25 percent of their

dependents.

2 Mechanical equipent room apace as required should be added o the

sross areas shou hen deteraitns a slnle sross area flsure for each

facility.

20. Outdoor Recreation Operations Activit Center. This tTpe of

facility includes administrative space, display area, storaEe, classrooms,

demonstration areas, and meetin rooms for use in conductinE intructions

for beginners and more advanced participants in outdoor recreation

activities such as archery, campins, kayakins, nature interpretation, and

rapelliuE; and subject areas such as firearms safety, lifeaavi, and

wilderness survival. Space criteria for outdoor recreation operaions

activity centers are shown in table 4-54.
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TABLE 4-54

SPACE CRITERZA FOR OUTDOOR RECREATION OPERATIONS ACTIVIT CENTERS

)kLlitary Population i

Up to 1.00
1.01 to 500
501. to 1.,000

1,001 to 5,000
5,O01. to 10,000

10,001 to 30,000
30,001 to 60,000
60,001 to I00,000

ft2

300
600

1,250
2,500
5,000

10,000
15,000
20,000

Gross Aru 2

Ira2]

28
56

116
232
465
929

1,394
1,858

I litary populatlou is defined as active duty mlltary personnel

assigned to the military inataation, plus 25 percent of their

dependents.

2 Mechanical equipment room apace as required should be added to the gross

areas shown when detentnlns a sinsle SToss area figure for ach facillty.

21. Outdoor Recreation Pavilions. The purpose of this facility is

co support recreaclona areas such as beaches, parks, picnic areas, and

playgrounds. This facillcy my include concession stand, lounge, snack

bars, storage areas, and toilet facilities, or I of those facilities

for limited and related Items as required. Space criteria ay be used

in varyin numbers and sizes of pevilions. Space criteria are shown in

table 4-55.

TAaL 4-55

SPACE CITEP-q FOR OUTDOOR RECRF.TION PAVILIONS

PLllcar Population i

Up to 1,000
1,001 to 3,000

Gross Area 2

ft2

800
1,350

74
125
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TBLE 4-55 (continued)

SPACE CKITEKI FOR OUTDOOK ECREATION PAVILIONS

Military Population i

3,001 to 7,000
7,001 to 10,000

10,001 to 15,000
15,001 to 20,000
20,001 to 25,000
25,001 to 30,000
30,001 to 40,000
40,001 to 50,000
50,001 to 60,000
60,001 to 70,000
70,001 to 80,000
80,001 to 90,000
90,001 co 100,000

Cross Area 2

ft2

2,600
3,200
4,000
4,900
5,600
6,300
7,300
8,500
9,600
10,600
11,500
12,400
13,300

[m2]

242
297
372
455
520
585
678
790
892
985

1,068
1,152
1,236

1 Military population is defined as active duty Llitary personnel

assigned to the .ilitary installation, plus 50 percent of their

dependents.

2 Mechanical equipment roma space as required should be added to the gross

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

22. Package Beverage Stores/Class VI. This type of facility provides

for recall sales to authorized customers and the transfer (wholesale) of

alcoholic beverages co clubs and open messes. Space criteria for these

facilities are shown in table 4-56.
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TAI 4-56

SPACE CRITERIA FOR PACKACE BZVRAC STORS/CISS VI

CONUS/Annual
Cases Sales 1

2,000
5,000

10,000
15,000
20,000
30,000
40,000

Overseas/Authorized
Customers 2

500
1,000
1,500
2,000
3,000
4,000
6,000

Cross Area 3

it2 [m2]

900 84
1,950 181
2,950 274
3,900 362
5,900 548
7,800 725
10,000 929

1 Includes Alaska and Hawaii. Annual total case sale8 both retail and

ransferred to clubs and open esses-

2 Authorized customers should be as defined by Ktlitsry Department

regulations.

3 Mechanical equtpent room space as required should be added to the gross

areas shou hen determining a single gross area figure for each facility.

23. Recreation Centers. This type of facility serves as a center

for recreation to enhance the life of the military cosunity through

leisure time activities: competitive, cultural, educational, and social.

Programs rill be provided to serve individuals, families, groups, units,

and community-wide interests. At some military installations, other

recreation programs such as arts aM crafts, libraries, or m,slc and

theater, say be collocated because of economles of construction and

convenience of the users. In such cases, space allocated to these other

programs must conform to the total u111tary installation authorization

for each type of facility included. Space crlterla for recreation centers

are shown in table 4-57.
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TABLE 4-57

SPACE CRITERIA FOR RECREATION CENTERS

Military Population

Up to 250
251 to 500 5

501 to 2,000
2,001 to 4,000
4,001 to 5,000
5,001 to 10,O00
10,001 to 15,000
For each additional 5,000

Gross Ares 2,3

Note 4
4,000
12,700
19,800
27,800
55,600
83,400
27,800

Ira21

Note 4
372

1,180
1,839
2,583
5,165
7,748
2,583

1Mllltary population is defined as active duty personnel assigned co the

military Instalatlon, plus 10 percent of their dependents.

2 Mechan/caZ equipment roo space as required should be added to the gross

areas shou when deteralnng a slngle gross area figure for each facility.

3 Gross areas sy be provided in more than one faclllty provided the

total maximum authorized area is not exceeded.

4 Accoamodate In other facilities.

5 Gross area should be combined with other recreation facilltles hen

possible.

24. Recreation Lodging. This type of facility provides space for

private, semiprivate, or dormltory-type, or all three types of sleeplng

quarters plus bathrooas, dining and kitchen facilities, lounge, and

storage areas. Space allowances my be used in varying mmbers and sizes

of bildings such as cabins, cottasea, and dormitories to support outdoor

activities and recreation areas. The mmber of authorized users should be

deteralned for individual military installations based on a survey and

analysis that will establish the average mmber of users requiring lodging

in the recreation area during an averase week of the season. The

determination of the mber of users should take into account the

liaitations on the occupancy of the recreation area resulting froa its

physical and recreation characteristics. The total gross area of lodging

facilities for each milltary Installation recreatlon area should not
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exceed that derived by multiplying she projected, user requirement by the

area criteria for each person corresponding to that provided in UEPH for

enlisted personnel in the grades E2 through

25. Restaurants, Installation (Post). When a substantlal number of

civilians are regularly eployed at a mlltary instaiLstlon and It has

been determined that adequate food service facilities are not available

for them, a allitary InstsIZatlon restaurant may be established.
Normally, Inst&llatlon restaurants should not be established when the

number of civilians to be served is less than 500. aovever, consideration

should be given to providing snack bar or vending machine service, or

both. When it becomes necessary to provide food service for more than

5,000 clvilian employees, cvo or more restaurants may be provided as

determined by an economic study to ensure financlal stability. Space

criteria for Installatlon restaurants are shotm in table 4-$8.

TkBLE 4-58

SPACE CRITERIA FOR INSTALLATION
RESTAURANTS

Number of Civilian
Employees

Up to 500
501 to 700
701 to 1,000

1,001 to 1,500
1,501 to 2,000
2,001 to 2,500
2,501 to 3,000
3,001 to 3,500
3,501 to 4,000
4,001 to 4,500
4,501 and over

Gross Area 1

ft2

None
4,900
8,700

12,500
15,700
19,200
22,800
27,000
30,500
33,900
37,000

[m2 ]

None

8O8
1,161
1,459
1,784
2,118
2,508
2,833
3,149
3,437

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

26. Riding Stables. These types of facilltles provide space for

administration offices, box or double 8ta118, grain room, hay storage

area, quarantine areas, quarters for one operator, sLngle stalls, sveat

pad end blanket drying area, tack lockers, tack room, toilet fsc1itles,

and treatment st&lls. Local demand varies; est/stes may be made from

table 4-59.
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TABLE 4-59

SPACE CRITERIA FOE RIDING STABLES

Military Population 1

Up to 100
101 to 1,000

1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 to lO,O00
10,001 to 15,000
15,001 to 20,000
20,001 to 25,000
25,001 to 30,000
30,001 o 40,000
40,001 to 50,000
50,001 to 60,000
60,001 to 70,000
70,O01 to 80,000
80,001 to 90,000
90,001 to 100,000

Number of Stalls

None
5
7
12
16
21
29
37
43
50
60
72
85
91

105
110
12

Gross Area 2

ft2

None
2,100
2,500
3,600
4,700
5,900
7,700
9,600
11,250
12,800
17,800
18,600
20,400
22,800
24,900
27,000
29,000

None
195
232
334
337
548
715
892

1,045
1,189
1,654
1,728
1,895
2,118
2,313
2,508
2,694

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 requred should be added to the gross

areas shon when determining a single gross area fsure for each

facility.

27. Skatln ILlnks. This tTpe of facility serves a an ice and

roller skating rink requlring a bard surface floor b-lth a potentlal for

multipurpose use. The fac11ty may lnclude administrative of1cea,

equlpment storage area, locker rooms, malntenance area, snack bar vlth

kltchen area, and spectator areas. The min1cum rink size should be 10,000

ft2 [929 m2] gross area rlth additional space as required for support

functlou and any Increase8 based on the milltary popuatlon as shown In

table 4-60.
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TLE 4-60

SPACE CRITERIA FOR SITING RINKS

Ltlitary Popu].acion 1,2

Up to 2,000
2,001 to 20,000
20,001 and over

10,000 4

15,000 5
20,000 5

Gross Area 3

tin2

929
1,394

1 Military population is defined as active duty military strength assigned

to the military installation, plus 50 percent of their dependents.

2 One skating rink per ectlitary installation is generally sufficient.

3 Hechanlcal equlpmenc room space as required should be added to the gross
areas shon when determining a single gross area 1gure for each facility.

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

5 These gross areas include space for support functions.

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

a. Indoor Swimmn Pool. One installation mimaing pool may be

enclosed to allo for year around use. The building should not exceed

14,200 ft2 [1,319 m2] gross area for a 25-meter swimming pool with locker

rooms and should not exceed 22,800 ft2 [2,118 m2] gross area for a

50-meter mimmiug pool exclusive of the locker rooms.

b. Bathhouse. A bathhouse should include a check-ln area,
equlpmeu storage ares, lifeguard room, office, showers, toilet

facilleles and dressing room areas, including wall lockers for both male

and female walamers. One bathhouse not to exceed 4,000 ft2 [371.6 m2]
gross area may be provided for each aillcary installation rleh a beach.

One bathhouse of 4,000 fc2 [371.6 m2] gross ares may be provided with

each 25-eter outdoor swimming pool. One bathhouse of 6,500 ft2 [603.9
m2] gross area may be provided with each 50-meter outdoor swimming pool.
A bathhouse is normally required only ac outdoor recreaelon areas ehae

have an outdoor swiaming pool or beach facilities.
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c. Divin Areas and Boards. Diving area allocations are

addicive to the water surface areas shown in cable 4-61. Diving areas of

swmaing pools say pd wlch fr one co three v ards.

d. Srmn Lanes. The specified sb-mtng pool dimensions in

table 4-61 perait the developsenC of either six- or eight-lane facilities.

e. Safet Deck. Etnium safe deck rdtba of 12 ft [3.7 m]
indoors and 15 ft [4.6 m] outdoors wch a 15 ft [4.6 m] indoor and 20 ft

[6.1 m] outdoor clearance ac the diving board end of the swimtng pool
should be incorporated within the criteria for the overall sizing of

swiaalng pool facilities.

f. Ocher Criteria. Nading and splash pools may be added to each

outdoor swimming pool and are additives to the basic swimming pool areas

shown in table 4-61.

g. Criteria. The number of auchorlzed standard size wimaing

pools rich bathhouses normally provided is shom in cable 4-61.

TABLE 4-61

CRITERIA FOR INSTALLATION INDOOR AND
OUTDOOR SIHING POOLS

Number of Pools

Nilicary Population 1
25-1qecer

[20.7 m x 25 m]
68 fcx 82 f 2 in

50-Heter
[20.7 m x 50 m]
68 ftx 164 fc

Up to 250
251 co 3,000

3,001 co 6,000
6,001 co I0,000 4

Note 2
1

2

Note 2
None

1 3

1

1Hiltcary population is defined as active duty military personnel
assigned co the alicary installation, plus 70 percent of their

dependents.

2 One swlang pool noc co exceed 1,250 ft2 [116.1 m2] of water surface
area and an 800 fc2 [74.3 m2] gross area bathhouse ay be provided as

required.

3 Outdoor sutng pool only.
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TA3LE 5-69 (continued)-

4 One 25-meter outdoor svlmalng pool vlth 4,000 it2 [371.6.m2] gross
re bathouse ay be provided for each Increment of 5,000 allitry

population over I0,000. In lleu of 25-eter outdoor wlaaing pool, one

50-meter outdoor wlmIng pool with a 6,$00 it2 [603.9 m2] gross re

bathhouse amy be provided for ech Increment of I0,000 ailltary

population over I0,000. For military installations exceedln8 20,000

ailitary population, second indoor mrlmalz pool is trlth bathhouse

ay be provided.

29. Temporary Lodgin Facilities (TLF) and Guest Houses. Temporary

lodging facilities include living units constructed to provide short-ter

housing accoodations as stipulated in DoD Directive 4165.55 (reference

(4o)). rnen such facilities are authorized for new construction, the

facilities should be hotel- or motel-type units rlth bathrooms, vith or

vithout kitchenettes, as requrnd.

a. Living Area. Living units b-lib kitchenettes should contain no

more than 450 ft [61.8 m2] of gross living re per unit including the

bathroom, and those living uults without kitchenettes should contain no

more than 425 it2 [39.5 m2] of gross llvlng re per unit including the

bathroom.

b. Supporting Space. In addition to the maximum gross re

stipulated per living unit, appropriate supporting apace should be

provided for administration offices, circulation space, lounges,

mechanical and facility service requirements, and recreatloual areas.

The space required for the support functions will vary depending on the

number of living units, building conIguratlon, and the availability of

nearby facilities to support the required functions.

c. Exception. These criteria should not apply to

governent-orned or leased-comrcial facilities constructed before this

handbook was Issued.

30. Unit Entertain=cut Centers. The space criteria for unit

entertainment centers are intended to provide facilities for the

organization, preparation, and performance of unit entertainent
activities and should include an auditorlu vith seating and a stage,

equipent checkout and repair, office, practice roos, nd technical

shops. The provision of facilities should be based on the number and

disposition of illtary units on the particular illtary installation.

Normally, one 9,000 it2 {836.1 2] gross area center plus mechanical
equipment roo space should be provided for each UEPH complex of 3,000
military personnel, or one 3,500 it2 [325.2 m2] gros re center plus
mechanical equipment room space for a complex of 850 personnel, except

that this facility ay be provided only when it has been conclusively

demonstrated that no facility exists that can eet the requirement on a

Joint use basis.
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31. Youth Centers. Youth centers may be established as required to

accommodate the cultural, physical, and ocial 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 mosic, meetins,

movies, parties, sports, watching television, and other related cultural

and self-development youth activities.

TEBLE 4-62

SPACE CEITEEIA FOR YOUTH CENTERS I

Youth Population 2

Up co 250
251 to 600
601 to 1,200

1,201 to 2,400
2,401 to 4,800
For each additional
600, add

Gross Area 3

ft2

Note 4
6,700
9,000
11,340
18,500

2,310

[m2

Note 4
622

1,053
1,719

215

I Environmental Adjustment Factor. This table provides maximum criteria

when no such facilities are available in the loca commity. Fscilitles

in the loca community should be considered in Justl1cat$ons for youth

centers.

2 Youth population should be established by deteraLl.ning the school

enrolment of the active duty mlltarY personnel assigned to the military

Installatlou and the authorized clvillan employee dependent youths ages

six to 19 in the local school districts, on or off the milltary

installatlon.

3 Hechanlcal equipment room space as rquired should be added to the gross

areas shon ben deceralnlng a slngle gross area figure for each

faclllCy.

4 Accommodate in other facilities.

B. COMMUNITY FACILITIES MOIL*I, WELFARE AND RECREATIONAL EXTERIOR

(Category’Code 750)

1. Criteria. Criteria for exterior morale, welfare and recreational

facilities are provided in this section.
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Camps (PAHCAHPS)/Traval CampslKecreatlon Campgrounds.
These types of facilities are fmaily .campsites located on
government-owned land and used by authorized personnel for brief camping
tours. FAHCAHPS may be established when there is 8 Justifiable demand
for the accommodations. Factors to consider in determining 8 requirement
are land availability, average daily transient populationD recreational
resources and attractions within the surrounding geographical area, and
access to an interstate highway system.

3. 0ff-lnstallatlon Kecreatlon Areas. ghen government land ls
available, consideration may be given to the development of recreational
areas off the military Installation subject to a special study and the
approval of the heed of the m41itary component involved. When such
recreation areas are developed, they should be available on a
first-come-first-serve basts co members of all military departments.

4. Parks, Tralls, and Athletic Facilities. On ailltary installaclons
vhere the land area is ava1able, the development of parks should be
considered. Parks may range from small play areas co large tlltary
Installaclon parks and should be the subject of special studies.
Conslderacion may be given to developing rails for archery, bicycles or
off road vehicles, fitness, hlklng, horseback rdins, Jogglns, nature
study, or other use, either with or separate from other outdoor athletic

facilltes.

5. Outdoor Athletic Facilitles. Although local needs vary greatly,
for a military population (actlve duty alltary personnel assigned to the
military Installatlon, plus 35 percent of their dependents) up to 500, one
tennis court should be suffclent. One sddtional tennis court should be
provided for each 500 mlltary population up to 5000 populatlon. For
each eddlclonal 1,000 military population above 5,000, one additional
tents court should be consldered. Other facilities should be cousldered
as follos.

a. Runnln Track and Baseball Field. One AOO-meter (1,312
runnlng track and one regulation baseball field may be provlded at
military Installations with a military strength of 1,000 and over.

b. AthZetic Facilities. For active duty mlitary strength
assigned to the alitary installation up to 70, and for each Increment
of 1,000 thereafter, the follorlng facllitles may be provided:

Badminton Court
Basketball Courts
Comblnatlon Football and Soccer Fald
Randball and Racquetball Court
itegulacion Softball Fields
Volleyball Courts
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c. Baseball Field and Soccer Field. For. a dependent population,

ages six to 19, up co 500 and for each inc’eent of 500 thereafter up to

2,500 one youth baseball field and one youth soccer field may be

provided. An addlclonal youth baseball and soccer field may be provided

for each additional Increment of 750 dependent population sses sx to 19.

6. Stadiua. At tlitary instaations b-th a alitary strength

over i0,000, a stadlua vlth a seatlnS capacity not to exceed one-thlrd of

the installation ailltary sirensth maY be provided for a combluatlon

football and soccer field (see parngraph H.5.b., above). In addition,

bleachers b’Ith a seatlnS capacity not to exceed one-thlrd of the

installation atlltar strength may be provided for a separate regulation

baseball field (see paragraph li.5.a.). Both the stadium and baseball

field may be provided vlth night llghtlng.
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L,FTER .5

AECHITZCTUBAL CEITERIA

A. GENEEAL DESIGN PROVISIONS

1. Design xcellence. chievement of excellence in architectural

design should be a prime goal for all litary construction projects.

Reaching this goal reqLtres a cmmitment by administrators and designers

to architectural quality, which includes the relationship of architecture

to the surroundins community, as well as the details of design that

affect the users of the buildings. Proper attention should be paid to

architectural compatibility with the local environment, economy of

construction, energy conservation, functional requirements, interior and

exterior details, life-cycle cost, and siting. New facilities shall be

designed in harmony with the architectural character of those existing

faciliCies that are to remain and that are considered to be historically

significant or architecturally proper for the enviroomenc. Special

emphasis should be placed on the quality of the architectural design since

it vitally affects the attractiveness, economics, efficiency, livabilicy,

longeviy, and usefulness of most facilities. It should be recognized

that quality design does not imply added expense and often results in

econouLeS.

2. Functional Design. All military facility planning should employ

economical, functional architectural and engineering design. This design

should be closely tailored to the actual requirements of the project, with

particular attention co the selection of exterior 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

most economical equipment, finishes, materials, methods of construction,

services, and practical structure to be provided. Designs should be

governed by functional requirements, conform to existin criteria and

standards, and be consistent wlth applicable congressional cost

llmiaclons. Facilities should be provlded at the lowest reasonable

construction cost while achieving the opt/a, Ills-cycle cost.

3. Design for Flexlbllly. 1exlblllcy in architectural design is

the ability of an existing structure to accom:odace s change in use frith

a inlmm :f cost. The Departaent of Defense usually operates and ovns

its acllltles from the time of construction until the end of the useful

llfe of the structure. During this long tenure of use, I is inevitable

tha the funcClonal requlre:encs of a building viii change and often

drastically, for exaaple, under aobilizatlon conditions, pocenClal

modlflcaclous that ould have to be accomplished quickly should be

considered. For this reason, flexlbiliy is a :aJor design requlre:ent

for all buildings, excep for those vlth hlghly specialized functions ha

are prevented for economic reasons.
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4. Design Criteria and Standards. Designs for ilitary facilities

should follow normal industry practices and standards for similar

facilities except when specific requirements are stipulated in this

handbook. The military departaents should provide appropriate design

criteria to supplement the criteria included in this handbook. Definitive

draeinss, modular designs, and site adaption of previous project designs

should be used for projects involving repetitive-type facilities. The

use of standard designs should be encouraged by the military deparments

when there are cost benefits.

5. Space Allocations. Space allocation studies shall include a

detailed analysis of the functional requirements o the activities to be

housed to deteraine the actual space required. Functional areas shall

be orsanized to obtain the most economical and efficient use of space.

6. Solar Design. All projects shall confora to F.L. 97-214, Section

2857 (reference (Sa)). This law requires that the use of solar energy

systems should be considered for all construction projects when practical

and econoaically feasible. See chapter 11 for specific criteria.

B. IbrlRlOR FINISHES

1. Finishes and Materials. Interior finishes should be appropriate

for the desgn function of the building and spaces. Low maintenance

materials should be used to the extent possible rith the selection being

based on the anticipated use, fire and other ssfety requirements,

life-cycle cost, and suitability for the environsent being created.

2. Carpet. Carpe may be provided for the faci1ty types and

functional areas listed below. The lisclng of facility 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

requtreaents of each project. The quality of carpet will be selected

using U.S. Aray Corps of Enineers Guide Specification CEGS 09682,

"Carpet" (reference ($b)), and Naval Facilities Guide Specifications

09682, "Carpet’, aud NFGS 09690, "Carpet Tile" (reference
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Adainlstrative Facilities (Includius
administrative areas in other

facility types

Closed Private Offices

Conference Rooms

Corridors

Open Plan Offices

ADP and Coaputer Support Areas,
Dedicated

(Applies only to dedicated ADP
and computer support spaces.
The presence of isolated ADP or
computer equipment incidental
to the primary purpose and use

of the space does not Justify
the use of carpet if not

othervise permissible.)

Banks and Credit Unions

Entrance and Cuatoaer Bank Space

Offices

Open Spaces

Bowling Alleys

Concourse (excluding food service

working and storage areas)

Chapels and Other Religious

Facilities

Educational Wing

Worship Areas

Child Development Centers

Clubs Officers’, CPO, NCO,
Enlisted Personnel and Service

Enlisted Personnel DitnS Facilities

(excluding york spaces and serving

areas)

Dining Areas

Exchange Facilities

Offices

itestaurant and Cafeteria Dnng
Areas

Sales Areas

Golf Course Clubhouse

Dining Areas

Pro Shop and Adainistrative
Spaces

Libraries

liusic or Drana Centers, or both

Teaporary Lodging Facilities (except

kitchen and dintz areas)

Combination Living and Sleeping

Public Area8 (Lobbies)

Theaters

Training Buildings and Educational
Facilities, including Dependent
Schools

Classrooms

Corridors

Staff Offices

Unaccompanied Enlisted Personnel
Housin
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Offices

Public Areas (lobbies, lounges,
and TV rooms)

S leeping Roos

Unaccompanied Officers Personnel
Rousing (UOPH)

Combination Living and
Sleeping rooms

Dining Facilities

Offices

Public Areas (lobbies, lounges,
and TV rooas)

Sleeping Rooms

Youth Centers

C. WINDOWS AD OTHER GLZED AREAS

1. Selection of Windows. Appearance, function, heat gain and loss,
maintenance and operation experience, safety, structural requirements,
and suitability for the euvirooment should be considered when selecting
windows. Stock windo sizes should be used to the maximum extent

practicable. The quality of rlndos should be selected consistent trlth
the function, life cycle cost, and quality of the build,up.

2. Operable Windows. All UEPH, UOPH, and atlitary family housin8
should be provided vtth operable vtndows in the exterior walls of living
and sleeping areas. The mash, when fully opened, should allow for
emergency egress. Fixed windows may be used in fully air-conditioned
building areas, except UEPH, UOPH, and m41itary family housing, provided
the proper mean of emergency egress is furnished. However, operable
windows should be considered for all buildings where climatic conditions
offer the potential for significant energy savings by using natural
ventilation, and when natural ventilation can be compatible trth the
heacIng, ventilation, and alr-condltionlng system design.

D. VENDING FACILITY PROCItAH FOR THE BLIND

Any DoD acquired (constructed, leased, purchased, or rented) or
substantially altered or renovated building should have one or sore
satisfactory sites for a bllnd-operated vending facility If such building
viii have I00 or sore federal eaployees located therein or is I$,000 It2
[1,394 m2] or sore In arose area except in certain speclflc cases.
Speclflcs of the vending prograa for the blind are stated In DoD
Directive 1125.3 (reference ($d)). This Directive should be consulted
before developing desisus for any building that night be affected.

E. PROVISIONS FOR PHYSICALLY HANDICAPPED PERSONS

1. General: Facilities of the Deparmenc of Defense required co be
accessible to physically handicapped persons shall be designed and
constructed or retrofitted in accordance v/th the Unlfot Federal
Accessibility Standards (UFAS), Federal ReIsCer, (9 Flt 3128 dated
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August. 7, 1984, as amended by 51YR 18647 dated May 21, 1986) (reference

(Se)). Requirments for ne construction, additions, and alterations vary

and are specified in the standards. .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 constructed to be accessible to physically
handicapped persons Including facilities constructed with nonappropriated
funds, privately financed facilities on military Installations, and

contractor-oned 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 personnel.
Able-bodied military personnel is defined as those military personnel
considered to be physically fit for duty..At least 5 percent of family

houstn units at an installation 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 portion

of the construction cost but does not control the design criteria (such as

North Atlantic Treaty Organization (NATO) funded facilities) need not be

accessible. Buildings and facilities funded by host nations, or being

leased by the United States in other coutrles, need not be accessible.

However, every effort hould b made to obtain the cooperation ,,._.o_. to

provide accessibility in the buildings and facilities that would be

covered by the UFAS if they were located in the United States.

3. Waivers. If a atver of these requirements is considered
necessary, the waiver shall be obtained through the military department

frem ODASD (I) specifiying the full particulars. Waivers will be granted
only in extraordinary circumstances.

F. FIRE PROTECTION Refer to Military landbook, MIL-HDBK-IO08 Fire

Protection For Facilities Engineering, Design, and Construction (reference

REFERENCES

(5c)

(Sd)

(Se)

(5f)

Public Law 97-214, Section 2857, "Use of Solar Energy Systems"
U.S. Army Corps of Engineers Guide Specification CEGS 09682
"Carpet," January 1986 (available from USACE Publication Depot,
2803 52rid Avenue, Hyattsvllle, D 20781)
Naval Facilities Guide Specifications, NFGS 09682, "Carpet,"
January 1983, NFGS 09690, "Carpet Tile," July 1981 (available from

Comfander, NAVFAC, Alexandria, VA 22332)
DoD Directive 1125.3, "Vending Facllity Progra= for the Blind on

Federal Property," April 7, 1978
Uniform Federal Accessibility Standards in Federal Register, (49 FR
31528 dated August 7, 1984, as amended by 51FR 18647 dated May 21,
1986
MIL-HBK-1008, Fire Protection for Facilities Engineering, Design, and

Construction
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STRUCTURAL CRITERIA

A. SELECTION OF STRUCTURAL SYSTEMS AND MATEKIALS

The structural systems and materials to be selected for design of

military facilltles st Department of Defense Installations should be

sulcable for permanent-type construction; capable of carrying the

required loads; and compatible b-tth fire protection requ+/-renents, and

architectural and functional concepts. Materials used may be any of chose

listed in table 6-1, or any combination thereof, selected for deslrabillcy,

economy, general availability, lov minteaance costs over the design llfe

of the facility, and resistance to fire.

1. Design Considerations. It is hnportant ac the inception of the

design chat the structural system layout be coordinated properly with the

architect to develop an overall effective plan. This Joint effort is

particularly essentia in seismic and high rnd areas here the

distribution of Lateral forces and layout of load-resistant elements are

critical in establishing the earthquake and wind resistance for

S tructres

2. Cost Considerations. In selecting the type of structural system,

the total facility should be considered, since the choice trll Influence

the cost of such features as heaclng, vent1aClon or alr-condltlonlng, or

all three, as well as architectural, lighting, and ut11ty requlremencs.

3. Structural Macerlals. When chooslnE structural materials for a

specific project, consideration should be given to:

a. Availablllcy of Labor and msterials.

b. Desisn life of the facility and maintenance costs over this

period.

c. Experience of design and inspection personnel.

d. Experience and sklll of prospective contractors.

e. Feaslbillty of preassemb1ns or precascing major structural

elements.

f. Site environment, Includlng accegslblllcy, climate, gels=It

Ioadlngs, subsurface conditions, and wind velocity.

4. Tests of Structural Systems. When the structural system cannot

be analyzed on a ratlonal basis, acceptability of the load carrying
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capacity of the syste shall be deteralned by sultable load or model

B. DESIGN

1. Design Codes. Design nethods and stress allovances or load

factors for the various structural aterILL8 should be in accordance vith

the current editions of the codes and speclflcatlons 11eted in table 6-1,

except here these codes and speclficacions 8re modlfled or expanded by

published design criteria of the ltlitary Departments.

2, Design Loads. The load assumptions for the deslsn of bu1dtngs

and other structures, including-chhnneys,, tanks, and related structures

should conforu to the guidance provided In the Joint Amy-Air Force

Manual, TM 5-809-1, AI 88-3, Chapter I (reference (6a)), and to the

correspondlns uldence contained in AVFAC deslgn usnuals.

3. Selsaic Design. The selsulc design of facilities should be in

accordance vlth the following 8Idance. The selsalc deslsn requlrements

for essential facilltles other than health care fac111ties in high

selsalcity areas should be requlred to have post-dlsaster recovery and

contlnuous operation capability during and after a asJot earthquake.

a. Nev Construction. The selsaic deslsn should be in accordance

with the Joint Services Hnual, TH 5-809-10, NAVFAC P-355, Al 88-3,

Chapter 10 (reference (6b)), except new essentlal facilities in aelsulc

zone 3 or greater should be In accordance trlth the Jolnt Servlces

Guldellnes Hanual, TM 5-809-10.1, NAVFAC P-355.1, AF 88-3, Chapter 13,

Section & (reference (6c)).

b. Modifications to Existin Structures. EaJor additions,

alterations, and modernization of existing structures should be in

conformance b-lib the criteria in the Joint Services Manual (reference

(6b)). When the basic structure to hch the dficatlon is being de

does not meet current seismic criteria, the project should Include funds

for improving the structure to rlthstand selsaic forces as follos:

(I) Critical Operational Facilities. Facilities that are

critical from an operational vimapoint should be provided selsaic

strengthening for structural and noustructural elements to that degree

feasible and practlcable for assuring life safety and contlued

pose-earthquake operations. Essential facilltles in seismic zones 3 and

shall be in accordance vlth the Jolnt-Service Guidelines Manual, Upgrading

Existing Buildings, 4 5-809-10.2, VFAC P-355.2, A/ 88-3, Chapter

Section B (reference 6d).

(2) Other Facilitles. For other than the above facilities,

as a ulnluum, the safety of personnel should be assured by structural
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improvements that 11 prevent building collapse der seisutc forces

and preclude dasge to nc or utility syst that uld eaer
lfe.

c. EscinS Structures. Pot sc scccurea vf a sh
loss cencl or hav cricc oraco rrncs such as

ccacons centers, delete ssion essential faclieies, a fre

acacons studies auld dercen In order co decene the required

screcheni co chsca earcke forces. These escsacio suld

be nieaced n areas ere the aec rak s greatest a proceed co
areas of lover rsk co the cenc rranced. A psed a orderly plan

should developed for prd the scccural prencs for chess

hgh loss critical facilities a essenc sc-earchqke operaciol

d. DesiGn Development of Nev Facilities.

(1) Build4ng Design. Seisuctc structural design and siting

considerations may conflict rlth functional considerations in building

design. For instance, shear walls may lait horizontal flexibility and

diaphragms may limit vertical crculation. Faults or soil instability

may preclude sitings that otherwise ould be desirable. Therefore, for

all major or complex buildings, including, but not ].talced to, large

administrative buildngs, command centers, commnications centers,

and other siatlar facilities, and for lnstalation master plans, concept

studies at the stare of design should include seismic considerations.

In addition, they should include functional, flexibility, and siting

considerations in order that all requirements may be optimally integrated.

Where necessary, trade-off studies based on life cycle costing should be

made to determine the optimum build4ng 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) Buildin Confiuration. Seismic considerations may

require liuctts on the height of structures and design configurations.

Consolidation of several small facilities, possibly serving widely

different functions, may be desirable in lmiting structural and

foundation costs. Since different functions in the same building may be

of dfferent criticality (some required to operate post-earthquake, and

some not), functions should be studied to group those of greater or lesser

criticality in order to separate the building into dfferent occupancy

types for seismic design. It should be noted that the building

configuration plays an important role in the performance of the

structure hen subjected to seismic ground motion. To obtain optJaal

seismic resistance and performance, a symmetrical configuration of the

structural system with properly placed lateral resisting structured

elements should be considered. Further, the nonstructural elements should

be seismic resistant in order to maintain a post-earthquake operational

capability.
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() iin. Structures should normally not be sited over

active geological-faults, in areas of instability subject to landslides,

where soll llquefscclon is likely co occur, or In areas subject

damage. In selsulc zones 3 and 4, a selsalc geocechnlcal report should be

prepared only when the selsulc design requirements for the facility are

based on the Jolnc Services Guidelines Ksnual (reference

(4) Master Plans. The above selsnlc design requirements

should be considered with the functional requirements in developing

plans of mlltary installations.

4. Clluacic Considerations- Wind loads, sno loads, and

penetrstlon should be carefully established for each structure according

to the JolnC Army-Air Force Ksnual, T 5-809-1, AI 88-3, Chapter

(reference (6a)), and with the local climatic conditions as appropriate.

5. Design for Typhoon and Hurricane Areas. Structures to be

constructed In typhoon and hurricane area8 shld be designed so that

sruccural integrity and continuity are provided from the foundation

the roof, irrespective of the uaterlals selected for the facility.

components of the structure should be positively tied together in order

establish an overall integrated resistance to high rlnd efects. In

designing da senslclve structures, such as guyed towers stacks, or

suspended pipelines, the effect of mazluuu wind forces, 4ncludlng

pulsating forces on such structures, uust be considered. Design criteria

for structural fraang, openings, and flashing should conorn to the

provisions of the Jolnc Aruy-Ir Force Hanna1, T 5-809-I, AI 88-3,

Chapter IA (reference (6e)), or corresponding guidance contained in

AVFAC design manuals.

6. Design for Explosives Storase Facilities. When it is necessary

to design explosives storage facilities in such a manner as to ensure

agalnsc propagation of explosions between adjacent or nearby acilltle8,

the joint Army-Navy-Air Force Ksuual, T $-300,
design should conforu to

HAVFAC P-397, AF 88-22 (reference (6f)).
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ST31CTURJO, ESIGN lTRODS M;D STRESS ALI,0AIqCES.

laterlals

Hasonry

Stee

Steel Joists

Steel, Light Gage

Wood

ode8 or Specifications

The Aluaimm Associaton, "Specifications

for Aluminum Structures"

Aercan Concrete
"Building Code Requirements for Reinforced

Concrete"

Aertcan Natlonal Standards Institute

(AN$1), "aerlcan Standard Building Code

Requlreents for Reinforced Hasonry"

Brick Institute of Aerica (BIA),
"Recommended Bulldiug Code Requirements

for Engineered Brick asonry"

National Concrete Kasonry Association

(NC), "Specifications for the Design

and Construction of Load Bearing Concrete

Kasonry"

Aerlcan Institute of Steel Coustructlou
(AISC), "Specification for the Design,

Fabrication and Erection of Structural
Steel for Buildings"

Steel Joist Institute (SJl), "Standard

Specifications and Load Tables, Open Web

Steel Joists and Longspan Steel Joists,"

and slallar publications covering deep

longspan steel Joists

American Iron and Steel Institute (AISI),
"Specifications for the Design of

Cold-Fored Steel Structural Members"

8tlonal Forest Products Association,

"National Design Specifications for Stress

Grade Lumber and its Fastenings"

6-5



6b)

 6c)

(6d)

(6e)

IL-iBK-1190

Joint Aray-Air Force Hauual, I -809-1, 88-3, Chapter

"Load Assuapions for Buils," Sepber 27, 1966
Join Seces al, 5-809-10, AC 355, 88-3,

Chapter 13, "Seic Dest for Buils," Feba 15, 1982

Join Selces Guidelines 1, 5-809-10.1, VFAC P-355.1,

A 88-3, aper 13, Section A, "Seic Desi Guidelines for

Esseni Buil," 1986
Joint Seices idellnes al, 5-809-10.2, VFAC 355.2,

88-3, aper 13, Section 13, "Seisc Design Guidelines or

"Deuisn Criteria or Facilities in Areas SubJec o Typhoons and

Hurricanes," June 21, 1983

88-22, "Sccures o Rests he Effects of Acctden
Explosion," rch 1, 1971
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PROTECTIVE

A. DEFINITIONS

1. Passive Measures. Protective construction 18 defined as those

passive measures that can be affected by construction-related activities

to reduce or nullify the effects of an attack upon Deparent of Defense

installations or enhance the recouperab1ity of the military Installtlon

after an attack, or both. The tara includes camouflage or "tone-dou"

palntln; physical protection against biological, chemical, and

radlologlcal agents; physical security or antl-terrorlsa protection; and

strengthening (hardening) of structures. It does not fully ,brace all

elements of passive defense such as control of electronic ealsslons,

imunlzatlon progr, and protective clothing-

2. Types of Facilities. Some of the facilities that should be

considered for protective construction are:

a. Arcraft shelters.

b. Amunltlon and weapons storage facilities accordln to

DoD 6055.9-STD (reference (Ta)).

c. Co,and and control facilities.

d. Communications facilities.

e. Petroleum, oils, and lubricants (POL) facilities.

f. Other facilities when a requlroment is established by the

responsible Hllltary Department.

B. POLICY FOR PROVIDING PROTECTION

Protective construction is one alternative aon many that are

available to reduce the vulnerability to attack on forces and missions.

When preparin projections of future force requireents and postures, the.

need for protective construction measures and the benefits to be derived

therefrom should be considered. Protective construction costs vary fro

near zero for such items as proper site selection for ne facilities and

the proper choice of colors for paintin to reduce the ease rlth which an

attacker can identify targets, to the extreme expense of such items as the

hardening of comend posts to withstand direct or near direct Jpacts of

large scale nuclear weapons. When planning facilities, a cmeplete range

of probable hostile actions should be considered alone with

alternatives and the importance of the facility to be protected.

Importance of facilities can first be deterained using the criteria shown

in paragraph 060506, JCS PubLication 3, Volue 1 (refierence (Tb)). Then a
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realistlc enemy attack should be asstmed that is consistent with

intelligence tnocation and extrapolations to the time period during

which the facility is to function effectively. It should be noted thac

"realistic" enemy attack chanes with protective measures employed, and is

related co the total enemy capability as well as other targets that could

be attacked. Rowever, consideration should be given to providin m4nimal

protective measures in all facilities where chert is a significant risk to

personnel

C. PEOTECTION OF POL FACILITIES

All future construction of atlitary bulk petroleum Installations and

related facilities should provlde suitable protection against enemy

action or sabotage, or both. The facilities covered include rail and

rater teratnal facilities, tankase, transfer facilities, and the major

appurtenances thereto that are necessary co ensure a continued

operational capability commensurate trlth the overall protection afforded.

1. Extstin Military Facilities. Each Military Department should

examine its existing uctlltary bulk petroleum installations and related

facilities to determine if protection is required, the degree necessary,

and a relative priority for accomplishment.

2. Existing Leased Pacilicies. Each Military Department should

examine its existing leased commercial bulk petroleum installations and

related facilities in military use to determine (1) the feasibility of

adding protective measures, (2) the degree required, and (3) the relative

priority for accomplishment, or the transfer of petroleum products to

other dispersed or protected facilities according to DoD Directive 4140.25

(reference (7c)).

D. FALLOUE PROTECTION

1. Policy Guidance. Fallout protection for Department of Defense

personnel, their dependents, and the general public should be provlded In

military facilities according to the policy guidance given in DoD

Directive 3020.35 (reference (Td)). This directive implements the

applicable laws end execuclve orders that require, with certain

excepti6ns, that all military facilities be designed using techniques

developed by the Federal Emergency anasement &gency (FEA), to

optimize the fallout protection that can be provided by the facility.

This requirement is not liaited to the protection of Department of

Defense personnel, but is intended to further the inclusion of fallout

protection in all hey facilities and co make such protection 8va1able to

the public at large when military considerations perait.

2. &rchltect-Ensineer Firms. Because of the training and

educational progress of the FEMA, most Architect-Engineer (A-E) flrns

have developed a familiarity and competence with these design techniques,

as have the architectural and engineerlns organizations of the Kilitary
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Departments. It is necessary, hovever, when enaging an A-. firm to

design a facility containing fallout protectlon to determine chat the

A-E firm does, in fact, have the required technical competence in this

area and, when required, a high degree of competency in redlaclon

shielding technology. The fallout protection analysis should be .=*de by

a qualified architect or engineer who has been certified by the FENA as

being proficient in fallout shelter analysis.

DESIGN AGAINST THE EFFECTS OF NUCLEAR OR HIGH EXPLOSIVES

Almost any design which includes strengthening of a facility to

protect against the effects of mclear or high explosive weapons b-ll

require structural strength of a degree so far beyond normal design that

no standard or well understood technique b-ll be available. The Lack of

realistic enviroents in which to test designs has resulted in ,ch

higher degree of dependenc,e on analytic techniques and mthmtical

modeling than is peraltted in normal design. The tendency is to be very

conservative in the approach to design, which is incompatible with the

achievement of maximum economy. Nearly every problem is unique and

requires the highest degree of mechanical competence and mathematical

facility In both design and review. The Tri-Service 14uual, TN 5-1300,

NAYFAC P-397, kF 88-22 (reference (7e)) should be used during the design

of llicary facilities.

F. PHYSICAL SECURITY

Physical security should be considered in the design of all new

military facilities. DoD 5100.76-N (reference (7f)) and DoD 5210.41-M

(reference (Tg)) provide requirements for weapons storage facilities.

G. DECONI4ISSIONING OF NUCLEAR FACILITIES

All facilities which handle, t-lntain, produce, store, or use

radioactive materiIs should be designed to facilitate decomtssionlng at

the end of its useful life. The facility and site st be secured to

protect public health and safety or decontaminated to acceptable residual

contamination levels.

REFERENCES

(7c)

DoD 6055.9-STD, "DoD Ammunition and Explosives Safety Standards,"

July 31, 1984, Authorized by DoD Directive 6055.9,
November 25, 1983
JCS Publication 3, Volume i, "(C) Joint Logistics and Personnel

Policy and Guidance (U)" (available through uctllcary publication

channels on a need-to-knov basis)
DoD Directive 410.25, "Nanageaent of Bulk Petroleum Products,

Storage, and Distribution Facilities," May 15, 1980

DoD Directive 3020.35, "Development, Use, Marking, and Stocking of

Fallout Shelters," July 31, 1972

7-3



IqlL-HDBK-1190 .,

iEFEitZNCZS (conCnued)

(7e) Trt-Service ltamsal, TI 5-1300, .C P-397, 88-22,

"Stctes to Kests the ffects of cdenc
rch 17, 1971

(Tf) D 5100.7b, "Physc Serty of Secve Coencol A,

lcon, a Explosives," Peb 1983, crlzed by D

Dreccve 5100.76, 1 3une 1978

(7) DoD 5210.A1 (C), "clear ea Security nual (U),"

Harch 9, 1983, Aucrized by DoD Directive 5210.A1,

Septber 12, 1978
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A._ PURPOSE

This chapter references policy, standards, and minimum criteria to

ensure that energy conserving designs are developed for ne construction

and major renovation projects. Energy conservation features required in

other chapters of this handbook should be incorporated into project designs

unless a llfe cycle cost analysis indicates that other alternatives are

more effective. Energy efficient designs shall satisfy the requirements

for human comfort and the operational requirements of facilities at the

lowest llfe cycle cost.

B. GENERAL REQUIREMENTS

I. Within the limits of functionality and llfe cycle cost

effectiveness, all facilities shall be designed to meet the Design Energy

Targets shon in table 8-1.

2. Each design project shall include all llfe cycle cost effective

energy conserving alternatives bIch do not adversely affect the

functions of the facility.

3. Each design project shall maximize the use of renewable energy

sources and uctnlmize fossll energy usage to the maximum extent of llfe

cycle cost-effectlveness.

4. The energy llfe cycle cost analyses for any new building or

major renovation project that is heated and exceeds 20,000 ft2

[1,858 m2], or is heated and alr-condltloned only and exceeds 8,000 ft2

[743.2 m2] shall be performed using a professionally recognized and

proven computer program chat allows for the integration of architectural

features and heating and air conditioning systems to determine that such

features and systems ill result in the lowest llfe cycle cost.

C. STEP-BY-STEP PROCEDURE FOR THIRTY-FIVE PERCENT DESIGN

The procedures indicated belo should be followed to ensure that each

design includes all cost-effectlve energy conservation alternatives.

Steps one through three of the llfe cycle cost analysls 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 shon in table 8-1.
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1. Step-One Analysis.

a. Standard 90A. The analysis should be based on the energy

conservation criteria of the latest edition of ASLE/IES Standard 90A

(reference (Sa)), except that illuaination levels and design teaperature

criteria should be in accordance b-th chapters9 and 10 respectively of

this handbook.

b. "Baseline" Design. In addition, the analysis should evaluate

other traditional design options, such as the buildin orientation, type

of heating, ventilation and air conditionin (HVAC) system, type of

windows, and horizontal and vertical projections, to deteretne the ost

cost-effective baseline 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 (Sb)) (that is, 10

percent discount rate, constant-dollars approach, project calendar and

times costs incurred based on actual projections). Previous energy life

cycle cost analyses that are updated or revised, or both, or analyses

prepared of generic-type energy alternatives ay be used for the step-one

analysis to the extent that they are applicable to the project under

design. The step-one analysis should be the "baseline" design for the

step-o analysis.

,. Step-Tvo Analysls. The analysls should use the dessn team

approach and compare the "baseline" design from step-one co all special

energy conserving features 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 passive solar alternatives such as natural lighting. The llfe cycle

cost analysis shall be based on Department of Energy (DOE) Federal Energy
Hanagement Program (FD4P) criteria accordlns to the provisions of the

latest version of I0 CFR 436A (reference (8c)). Guidance on the

methodology may be obtained from NS Randbook 135 (reference (Sd)).
Previous energy llfe cycle cost analyses may be updated or revised, or

both, or generic studies my 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 modify the "baseline" design of step-one. This

modlfled design should become the ne "baseline" design for the step-three

analysis.

3. Step-Three Analysis. The "baseline" design from step-two shall

be compared to a slmllar design, Includlns active solar domestic hot

water and space heatlnS systems. The life cycle cost analysis shall use

the FEP criteria. The Savings to Investment Ratio (SIR) and the

discounted peyback period shall also be calculated. If active solar is

shou to be cost effective, the step-two "baseline" design shall be
modified accordingly and become the ne "baseline" design. Previous llfe

cycle cost analyses of active solar domestic hot eater and space heatluS
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systems may be updated or revised, or both, or generic studies may be

used for the step-three analysls to the extent that they are appllcable

to the project under design.

4. Step-Four Analysis. The Design Energy Target for the-buildlng

shall be-calculated and compared with the assigned Design Energy Target

in table 8-1. Nonpurchased energy, such as active solar, shall not be

included in the coparlson.of calculated and assigned Design Energy

Targets.

D. FINAL DESIGN PROCEDURE

The concept level llfe cycle cost analyses for the 35 percent design

should be reviewed and revised as necessary. Any energy conservation

feature identified during final design and not addressed in 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.

E. SPECIAL STUDIES

1. Photovoltaic. A photovoltaic power generation study comparing

the "baseline" design rlth prospecclve photovoltalc applications sb!! be

perforaed for appllcable projects. Such projects include cathodic

protection of plpellnes, cathodic protection of bridges and water towers,

data links, omergency and rescue communications, lighting, load center

power, marking and warning devices, ,tlitary range onitoring and

conditioning equipment, monitoring and sensing devices, navigational

aids, perimeter security devices, remote co,nication sites, remote

instrumentation, reote 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 Ssteas (WECS). The use of wind power

should b considered only if an evaluation demonstrates that a sufficient

mean annual wind exists for WECS to economically eet all or a

significant fraction of the load demand. The most economical application

of WECS is the generation of electricity using small wind turbine

generators, frith or without storage, located at rote sites. The lack

of a demonstrated reliability of these achines to date indicates that

extreme caution should be used before application, especially for

critical loads at remote sites. Also, cost projections for maintenance

and repair are critical items in the economic analysis.

3. Geothermal Energy. The use of geothermal energy should be

considered in areas of proven reserves or in areas that have a high

potential for geothermal resources.
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TABL8 8-1

$1GN IEROY TAROTS (OOO) BTU/SQ FT/YR I

|UILDIH CATEOORY

CDD

HDD

HOUSING 7

710 Fetly
720 Unsccoupenied Personnel

INDUSTRIAL 6

220 Productiou
890 Other (Use Local

Descriptiou)

INSTITUTIONAL

730 Community Fecilities
Personnel
Firm Stetiou 7

740 Commmity Fecilities
Norele 6,
geX|are and
RecreetieuaX
luterior
OTunesiuu 8
Clubs 0
Theaters 9

Dlnin8 Fecilities 8
Auditoriums 12

760 Museuus end
Heuoriels 3,6

tealon l
<2O00

)7000

60
60

85

65

65

70
60
70
$0

5O

Realou 2
<200O
5500-
7OOO

$0

50

80

6O

6O

55
70
60
65

Realon 3
<2O00
4O00-

75

$0

$0

50
70

65

tealou
<2O00
2O00-
40O0

7O

45

43

SO
65

60
3O

3O

|e8iou 5
<200O

O-2OO0

40
4O

6O

35

4O

60
$O

6O
30

2O

|esiou 6
)2OOO

0-20OO

60

65

0

$0

70
55
70
30

25

Re81on 7
)2000
20O0-
4O00

60
60

75

4

$O

70
55
75

3O



(continued)

BUILDIHG CATEGORY

CDD

HDD

OFFICE 6 (Less Then
8,000 2
[743.2 u2J)

(Greeter Thsn

|743.2 u2J)

Under8round
690 Other (Use Loc81

t)eecrtptton)

PRISON

730 Confine,ent Feclttty

(Stockade) 2,7

RESEARCH AHD VELOPHENT 6

310 R&O end Test
390 Other (Use Loc81

Deecrtp/oa)

SERVICE

210 Hnintenance

730 Lundry and
Dry Cleentn8 6,6

760 Commlessry $,lI

DPARTHKHT OF DEFEHSIt
DSIGN ENERGY TARGETS (OOO) BTU/S( FT/YR I

Re8iou 1
(2000

)70O0

$0

$$

75

9O

73

Re8ton 2

.5 $00-.
7000

$0

4

7

80

7

Re8ton 3
<20OO
4090-
5500

40

40

SO

6O

7O

7O

Restou
<2000
2000-
6O00

40

4O

50

6O

6O

Rests
(2000

0-2000

40

35

45

6O

Re|ton 6
)2000

O-2OOO

4O

$O

0

6O

6O

ReSLOO 7
)2O0O
2000-
4000

40

65

7O



(continued)

DEPART34EHT On DEFENSE
DESIGN ENERCY TARGETS (OO) BTU/SQ FT/YR 1

BUILDING CATEGORY

CDD

NDD

SCHOOL 6

171Trainln8 Factlttlee
(Includee FllBht
Stuularton Facilities

730 Dependent Nursery
Schoo!

730 Dependent Kindergarten
School

730 Dependent Grade School
730 Dependent Htsh School

STORAGE 7

60 (Heated or HuuIdity
Control. or Both)

630 Cold Storage
460 (Htntuuu Heating and

Ventilation to Protect

StoraBed Herchsnd|oe)

UTILITIES 7

8|| Electr|c

820 Hear and Refiseretlon
(Alr-CondtrionfnB)

Region 1
(2000

)7000

65

6O

3O

Region 2
<2000
5500-
7000

6O

3O

25

ReBlon 3
(2000
61)00-
$500

5O

95

2O

Region
(2000
2OO0-
6000

6O

6O

90
15

2O

Region 5
(2000

0-20OO

60

3O

80

15

Reston 6
)2000

0-2000

35

85
20

2O

Reslon 7
)2000
2000-
6000

5O

5O

100
20

25



L-HDBK-1190

TABL 8-1 (contimsed)

1 Applies only to energy consumed within the bu1ding 5-ft [1.-a] line,

based on the Department of Energy (DOE) building categories and weather

Zones.

2 Use only that portion relating to confinement facilities. Use

applicable Ktlitary Department five- or six-digit category code to

identify. For example, the Air Force v-Ill use 730 831 and other

appropriate subcatesory codes.

3 Use only that portion relating to buildings. Use applicable PLtlitary

Department five- or sx-digit category code to identify.

4 Use only that portion pertaining co laundry and dry cleaning

facilities. Use applicable Military Department five- and sx-digit

category code to identify.

5 Use only that portion pertaining to exchange and comuctssary facilities.

Use applicable Ltlitary Department five- or six-digit category code to

identify.

Operational hours upon hich Design Energy Targets have been based are as

follows. Energy target calculations shall be based on these operating

times, even though actual operating times may differ.

6 I0 hours per day, 5 days per week.

7 24 hours per day, 7 days per week.

8 16 hours per day, 7 days per week.

9 8 hours per day, 7 days per week.

10 24 hours per day, 6 days per week.

11 12 hours per day, 6 days per week.

12 3 hours per day, 5 days per week.
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190 .,

(8b)

(8c)

(8d)

ASHIE/IE$ Standard 904 (Avslable from the American

Heating, Refrigeration and Air Cottio Eineers)

O Crcular No. A-9, "Dscoun es . be Used

Ti-Dsrlbut Coss a eneflts," rch 27, 1972, Office of

naSement a udse, Hashiton, D.C. 2000

Code of eder Reguaio (C), Title I0 (Energy), Part 436,

Subpar A
S book 35, "Life Cycle Cos al for the Feral EnerSy

nasemen Progr," aiol Bureau of Saards, ui1M I0,

oue 270, GaiChersburs, 20899
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ELECTRICAL

I. Design Itequlreents. The slgn of interior, terlor, a

srcs llshclnS suld sccordi o he fdans of he IES

LShI bk reference (ga)), published by he

Eineer Society IES).

2. LighCi Xnteltie8 for Facilties. Reced inteities

required for the predint acific vis casks in an area 7 be

prided by the general llluCiou for the area.

a. Conseacion RegrenCs. lluCion levels,

conjunction with energy conseacion, should be obtained by the c life

cycle cost-effectlve techniques iucludi, but not limited to, the

follong:

(I) Nulcple cchi of Ici1p fxeures or iclple

svlcchi of fxcure groups In large ros, or

be turned off ac unoccupied work stations a nscli o mps

four-lamp fixtures hav integral eosgle icches capable of

dsconneccng one lsc (ewo ps) fr the supply source.

(2) Te clock or peoeleccrc control, or ch, of general

indoor and outdoor Shclns-

(3) Nulcilevel scotched 11ascs o prde nonunfo

general lshcl

() ore efflceuc lihci sources, fxcures, lps, and

use of solld-scaee lscs.

(5) Crld-ey ceiling ch the capabilley of incerchai

relocacable panels and lishci flxcures chou rr. This type of

cellns should prIde ehe flexlbilicy co accdace chaes

funcelonal reqrens of he occuncs.

(6) Loer wattage mps (35aCc versus acc fluorescent

lamps).

b. Special Reulrencs. If an Intensity greater than 75

fooccales [807 lux] s reqred for a rCcular task, che additional

footcandles should prodded by localized (supplenca) lIshc- The

raco een general and suppleenca illuClon suld uo ceed

those reconded by the IES. Supplenca llShci no11y suld be

prIded the user of the facillcy. ever, er for such liShc
suld provided.
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c. Enviroental Factors. The finish and color of surrounding

surfaces, equipent, and furniture sould be selected for reduced slate,

increased light use, and acceptable brlshtness balance. IAghtng

equipent and layout sould be coordinated with other building .design

features to prevent interferences and to promote a sood appearance.

d. Cross-Reference of DoD Facilities to I$ Tables. In

instances, the nmes and functions of facilltSes used by the Departnent

of Defense are not the ssae nsnes and functions of shailar facilities

sven in the IES Tables of Reconended Levels of lllualnatlon

Lishtlng andbook (reference (ga)). For the purpose of coparlson, the

followlnS cross-references of types of facilities are shown in table

9-1.
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TABLE 9-1

DOD IES CROSS-REFERENCE OF FACILITIES

DoD Facility Designation

Naae or Function

Adtnistrative Area8

Chapels

Classroom Buildings

Dining Facilities

Exchange Facilities

Guard Houses and Brigs

Parking for Htlitary
Vehicles (with eLinor
repair areas)

Service Clubs

Unaccompanied Personnel
Lousing

Vehicle Kaintenance
Facilities

Warehouses

Tables Designation

or Function

Offices, Drafting, Conference,
and Accounting Roo

Churches and Synagogues

Schools

Food Service Facilities

Stores

Hunlcipal Buildings
Fire and Police

ParkinS Areas and Service
Stations

Applicable Areas of
Auditoriums, Food Service
Facilities, Offices,
Schools, and Stores

Hotels

Garages and Service
Stations

Storage Roos or Warehouses
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e. tangar Illuaiation. The maintained general illuaiation

levelof hansars should not exceed 75 foot candles [807 lux].

f. Warehouse Illuainstion. The |eneral 111uaination level in

warehouses should not exceed the values shown in table 9-2 as .measured at

4 ft [1.2 m] above the finished floor.

TBLE 9-2

ILLUMINATION IN L%RROUSES

Types of Warehoualn

Active-Bulk 1

Bin 2

Inactive

Mechanical Material Randling:

Accumulation Conveyor Lines
(Unmanned)

Control Centers and Stations

Loading and Unloading Areas

ltack

Intensity

Pootcandlea

10

10

30

20

20

[Lux]

108

108

323

215

215

1 Main aisles may be lighted to 15 footcandles [161 lux].

2 Specialized lishtlnE designed to illuminate the bins, as required,
shall be provided by the building user.

g. Exterior Sports Illumination. Outdoor sports ltghtiuS shall

confor to the casslflcatlons stated in the IES Lighting Randbook

(reference (9a)), as shon in table 9-3.
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TBLE 9-3

SPORTS CLASSIFICATIONS

Sports AcClvlty

Baseball

Football

Softball

Ocher

IES Classlficaclon

Municipal and Semiprofessional

Class III or IV

Industral Leasue

Recreational

h. Ill,wtuation in Functional Areas of Ocher Facilities. The

seneral lllutnation levels in functional areas of ocher facilrtes should

not exceed the intensities shown in cable 9-4.

TkBLE 9-4

ILLUMItTION IN FUNCTIOI/kL AREAS OF OTHER FACILITIES

Functional Areas

Accounting Rooms

Auditoriums

Cafeterias

Computer Rooms

Conference Rooms

Corridors

Drafting Rooms

Elevator Machine Rooms

Emergency Generator Rooms

Footcandles

75

20

25

50

0

10

75

15

15

[Lox]

807

215

269

538

323

108

807

161

161
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TABLE 9-4 (cont:l.nued)

ILLUMINATION IN FUNCTIONAL AREAS O OTHER FACILITIES..

Functional Areas

Garage Driving and Parking Areas

Garage Entrances

General Office Space

janitor’s Closets

g=tchens

Lobbies

Lounges

Mechanical and Electrical Equipment Rooms

Parkin Lots

Intenicy

Stairways

Storage Rooms

Svitchgear Rooms

Toilet Facilities

Transformer Vaults

Footcandles

5

30

50

7O

15

15

15

0..5

2O

15

2O

15

[Lux]

54

323

538

54

753

161

161

161

5

215

54

161

215

161

i. Special Facility Illumination. hen fluorescent or

high-intensity discharge lighting is prohibited and he required

intensity exceeds 30 footcandles [323 lux], the general ]:Lghtln8 syste

should be designed for incandescent tghtlng of 30 footcandles [323 lux]
wih supplementary incandescent ].tghtlng for specific tasks where

required.

3. Emergency Lighting. Emergency lighting systems should be provided

in accordance wlth the requirements of NFPA I01 (reference (gb)). In
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buildings rth large electrical loads, full consideration should be &iveu

to the possible econoales from the use of higher voltages or frequencies,

or both, for the ].tghttn systea.

4. Exit Lighting. Exit Lighting and exit signs should confora to

NFPA 101 (reference (gb)).

B. III’ERIOR ELECTRICAL FACILITIES

1. Codes. Electric Lighting and power systems within buildings and

facilities sh’-’---ould be installed according to the latest revisions to the

applicable Nationa Fire Protection Association (NFPA) Codes (reference

(gb)).

2. Syste Characteristics. System characteristics should provide for

the ost econoical and efficient distribution of energy.

ao Voltages. Voltages should be of the highest order consistent

with the load served. Single-phase 120/240 or three-phase 208/120 volts

should generally be used to serve combined incandescent and fluorescent,

high-intensity discharge lighting, and sall power loads. Where

practical and economically feasible, a three-phase 480/277-volt system

should be used. Other voltages ay be used where required.

b. Frequencies. Where oher than 60 Ez power is supplied, for

eample 50 Hz, the frequency supplied should be used here practical.

Where frequencies other than that locally svailable are required fo

technical purposes, frequency conversion equilment ay be provided,

economically 3ustified, generation equilment my be installed. Such

equipment normally should be provided by the user of the faclity. For

special facilities ere in-house pre generation ust be provided and

gas turbines are used, consideration should be gven to higher frequency

generation, for example 800 Hg tO achieve greater efficiency

fluorescent lighting and to spliy the speed reduction fr turbine to

generator.

3. Alternative Power Sources.

a. General. Various systems and functions require alternate

power sources and related wiring systeas to provide emergency power to

essential loads during periods of interruption of normal power sources.

b. T_ff.R.. Alternate power sources may consist of fixed or

portable prlme-mover-drlven electric power generators or batteries. The

eypes of sources selected should be based on the economics, feasibility,

and requirements of the application. Spare 8enerator sets, fxed or

portable types, are no authorized for backup to alternate power sources.
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c. Provisions. The systems and functions listed belov are

authorized co have alternate power sources and related wiring systems for

sepias essentlal loads:

(1)
electronics.

(2)

(4)

Air and Sea Navigational Aids (NAVAIDS), both visual and

Air traffic control towers.

Aircraft and aircre alert facilities.

Central fire stations, including associated

communications and central stscion equpme.nc.

(5) Cold storage warehouses and major refrigerated storage

(6) Commnd and control facilities.

(7) Commmicacions facilities, including base central

telephone exchange facillcles.

(8) Critical computer and automatic data processing systeas.

(9) Critlcal munitions and research processing systems,

including assoclsted safety, alarm, and shutdown systems.

Critical utility plants.

Dining facilities, one per overseas nctlicary

(Io)

(lZ)
installation.

(12) Director of Engineering and Rousing, base civil

engineering, and public works office control centers.

(13) Disaster preparedness centers.

(14) Fire protection and alar syst.

(15) Rospltals.

(16) Law enforcement and security police facilities,
Includlng assoclaced comunlcations systems.

reote and not readily accessible sies, such as "op cps" for alrcraf
arng and sue1nce

(18) Nuclear er planes.
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(19) Photographic laboratories provdin critical and

essential support to tactical alssions.

(20) Petroleun, oils, and lubricants (POL) storage and

dispenstn aciltties.

(21) Security lighting, and surveillance and warnin

systeas.

(22) Weapons systems.

(23) Weather stations.

r^., rvd served b.alternate power sources should

mission-critical equipment, u

alarm, shutdown and start up equipment necessarY for mission

locations should be consoxaae sv

pover source vhen practicable.

e. Existin Load Consolidation. Load consolidation should occur

vhen (1) cos efective and practicable (2) exstin alternate power

urces are o be replaced for such reasons as ae or ,nsuff*c*en
so

-oslon chances result In an emergency lad ecreaee
ource ca scity for hat alsslon as based. The practicability of load

s P of all emergency loads and
onsolldation should be aseo upon a

c
in the immediate area of the affected sources.

other alternate sources
n load consolidation is practicable, excess alternate power sources

poer source capacity should be appropriately reduced.

f. Alternative Power Supply. or facilities havin emergency

generating systems with capacities In excess of 200 kilowatts, or hen

central supervisorY, monltorln, and control systems exist or are planned

for a militarY installation, an economic analysis shall be performed,

and, hen cost effectlve, installation of s demand controller shall be

considered. Cost-effectiveness shall be based upon the practlcallty of

reducln demand charges by peak-shsvin with the emergency generator or

generators noraally provided for such facilities as coauuications

installations.. Specifications. Equipment and materials shall conform to federal

specifications, or commercial standards as promulgated by such

organizations as the Underwriters’ Laboratories, Inc (reference 9c));

atloual Electrical anufacturers Association; Institute of Electrical and

Electronic Engineers; and American atlonal Standards Institute.
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a. General. In general, wrug should consist of XnsuXated
conductors installed in rigid conduit, intermediate etal conduit (LC),
or electrical etallc tubiu (D4T). Aluanu conduit should not be used
underground or embedded in concrete or sasonry. etal-enclosed feeder or
plug-in buswsys or surface etal raceways ay be used when required.
Flexible etallic armored or nonsetallic sheathed cables say be provided
for concealed branch circuits Installed in areas not subject to
mechanical injury In fre and hollo block construction above finished
grade. Conductors shall be copper, except that aluminum say be used in
sizes equivalent to No. 6 AWC copper and larger.

b. Ductin and Cabltn System. Underfloor ducts or overhead
raceways for electrical wiring, telephone and office
systs shall be provided in adainstrattve facilities. Underfloor
electrical ducts, cable space, or raised floors shall be used in
electronic data processtn (EDF) or automated data processln8 (ADF)
machine roos and in research facilities when anticipated chanes or
large equipent requirements can Justify their use.

6. Telephone Service. Telephone service say be provided as
required.

C. EXTER/OR ELECTRICAL FACILITIES

1. Codes. Systems and facilities should be according to the National
Electrical Safety Code and the NFPA Kational Electrical Code (reference
(gd)).

2. Exterior Appearance and Locatiou. Undersround service should be
provided to those buildings on a tlItary Installation hen overhead
service would conflict with the desired architectural effect; to avoid
interference rlth overhead equipent, such as cranes; or when the buildin
service exceeds 600 volts. Transformers, substations, poles, meters, and
other electrical equipment should be located outside of bu1&tns so as to
not detract fro the appearance of the facility, particularly nonindustrial
facilities. hen necessary, architectural screentn say be used to provide
a pleasin appearance, but the screenn should assure no loss in the
equipment efficiency. Electrical equipment should be ounted to the
windward side of water spray or heat-producn echantcal equipent, such
as coolin8 rovers, evaporative condensers, and ar-cooled condensers.

3. Distribution.

a. Overhead and Underground. then practicable, overhead
electrical dstrbutlon tnes should be located alon roads and streets to
avoid the use of separate poles for street ].tghts (see subsection C.2.,
above). Underground ListrXbutlon shall conform to chapter 3. Hew
dstrlbutIon systems and extensions of existing systems should provide for
the proper coordination of protective devices.
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b. Transformers. Power transformers normally should not be

Instailed within buildlngs unless the size of the loads and length of the

secondary feeders would ake the arrangement advantageous. Air-cooled

transformers may be installed in adequately ventilated spaces here

required.

4. Power Supply. The design of the power supply for a11 facilltles

should ensure nxlmum continuity of operation, especlally for primary

mission requirements. Provisions should be =lde for slntenance needs and

for connections to portable generators where required.

a. Total Energy (TE) Systems. When the standby power

requirements of any new facility or complex exceed 70 percent of the

total power requirement and the standby power is redundant, a study should

be mnde to determine if it ould be more economlcal to provide 100

percent standby and a TE system. Such systems should be provided if

economlcal. A reallstlc review should also be mde of the long-term

availability of electric energy in the area of the proposed contructlon.

The Federal Energy Regulatory oulsslon should be consulted regarding the

availability of electric power in any particular area. ouslderatlon

should be given to TE for aJor additions and alterations of existing

facilities or cemplexes that operate 24 hours per day and use large

amounts of electric power.

b. Selective Energy (SE) Systems. In any area where (I) gaseous

or liquid fuels are econemlcal in relation to electric energy; (2) there

say be a question regarding the reserves of the coerclal source; (3)

natural disasters such as high wnds, ice and sleet are frequent

problems, and in selnlc zones; a study should be sde to determine

whether the critical requirements should be served by a SE systewlth the

reaalnder of the facility served by a coerclal source. The selected

system should be based on the results of the study.

(ga)

(gb)

(9c)

(gd)

REFERENCES

"llluinatlng Engineering Society (IES) Lighting Eamibook,"

Illuminating Engineerln Society, 345 East 47th Street,

New York, N 10017
NFPA I01, "National Fire Protection Association IAfe Safety

National Fire Protection Association, atterymarch Park,

Quincy, h 02269
Underwriters’ Laboratories, lnc., Publications (available fro

Naval Publlcatlons and Forms Center, 5801 Tabor Avenue,

Philadelphla, PA 19120)
FPA 70, "atlonal Electrical Code," I/atlonal fire Protection

Association, See reference (gb) above
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CtlAPTER I0

AIR CONDITIONING, DEHUMIDIFICATION, EVAPORATIVE COOLING, REATING,
MECIIANICAL VENTILATION, AND RfKIGERATION

A. GENERAL POLICY

I. Criteria Intent.

a. Objective. The basic objective of these criteria is to

provide an appropriate level of environmental conditioning at the optimum

cost.

b. Life Cycle Cost.

(I) All practical architectural and mechanical component

alternatives, and associated mintenance and operational costs should be

included in llfe cycle cost analyses. Alternate choices should be based

on life cycle costs, rather than first cost. All mechanical equipment

should be installed with future maintenance needs taken into account, such

as adequate accessibility, and according to established comerclal

practices.

(2) The life cycle cost analyses should be conducted as

prescribed in chapter 8.

c. Work Classification. Any size space conditioning equipment

is real property and the installation 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

nonconstructlon (reference (1Ok)) under the following circumstances:

(I) Clean Rooms. For prefabricated clean rooms installed in

nonair-conditloned spaces or when the central system of the facility

cannot meet the humidity and temperature requirements of the clean room

operation.

(2) Equipment Operation. For types of equipment where the

manufacturer of the equipment specifically states that the equipment must

be operated in an air-condltioned space.

(3) Operator Comfort. For operator comfort when the

equipment to be installed will increase the humidity or temperature

beyond reasonable comfort levels in the immediate area of such equipment.

d. Energy Conservation. Air conditioning, dehumidification,

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 ventilatlon should be

provided.
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2. Weather Data. Weather data should be obtained fro the current

edition of the Joint Services Ksnual, TH 5-785, NAVFC P-89, AI 88-29

(reference (lOa)).

3. Use of Mechanical Ventilation and Ventilation Requirements for

Occupants. The minimum outdoor air supply rates for occupants in heated

or alr-conditloned facilities, or both, should be according to the current

ASHRAE Ventilatlon Standard (reference (lOb)).

4. Energy Monitoring and Control Systems. Consideration should be

given to designing all new facilities to be compatlble rlth the future

application of energy monitoring and control systems.

5. Speclal Exception to Policy in tLwail. Prior to the start of

design, a ventilation feasibility study should be conducted for a11

facilities over 5,000 ft2 [464.5 m2] gross area. The study should

evaluate the feasibility of using mechanical or natural ventilation, or

both, in lieu of air conditioning. Ambient noise levels and the

availabillty of @revailing winds should be addressed in the study. Where

found feasible, mechanical or natural ventilation, or both, should be

installed in lieu of air conditioning.

B ==;= CnND_TnWNG DESIGN

I. Design Basis.

a. ASHRAE Kandbook of Fundamentals. Heat gain and loss

calculations should be as a minimum according to the current edition of

the American Society of Heating, Refrigeration and Air Conditioning

Engineers (ASHRAE) Randbook of Fundamentals (reference (lOd)). The "U"

or overall heat transmission factor should be determined as prescribed in

chapter 8.

b. Comfort Coollng. The air-conditloned 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

temperature equal to the outside air dew point design temperature,

whichever is less. (See section E., below).

c. Comfort Heating. The heating inside deslgn temperature for

personnel comfort should be 68 degrees F [20 degrees C] for administrative

(inactive employment) and 1lying areas, 55 degrees F [12.8 degrees C] for

working areas (active employment), and 40 degrees F [4.4 degrees C] for

storage areas for the prevention of freezing.
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CIIAFR I0

AIE CONDITIONING, DEHUMIDIFICATION, EVAPORATIVE COOLING, HEATING,

ME_&NICAL VENTILATION, AND IkIERATION

A. GENERAL POLICY

I. Criteria Intent.

a. Objective. The basic objective of these criteria is to

provide an appropriate level of environmental conditionin8 at the optimum

COSt.

b. Life Cycle Cost.

(I) All practical architectural and mechanical component

alternatives, and associated maintenance and operatlonal costs should be

included in llfe cycle cost analyses. Alternate choices should be based

on llfe cycle costs, rather than first cost. All mechanical equipment

should be installed with future maintenance needs taken into account, such

as adequate accesslbility, and according to established commercial

practices.

(2) The llfe cycle cost analyses should be conducted as

prescribed in chapter 8.

c. Nork Classification. Any size space conditioning equipment

is real property and the InstalZatlon 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

nonconstructlon (reference (lOk)) under the following circumstances:

(1) Clean Rooms. For prefabricated clean rooms Installed in

nonalr-condltloned spaces or then the central system of the facillty

cannot meet the humidity and temperature requirements of the clean room

operation.

(2) Equipment Operation. or types of equipment where the

manufacturer of the equipment speclflcally states that the equipment must

be operated in an alr-condltloned space.

(3) Operator Comfort. For operator comfort when the

equipment to be Installed will increase the humldley or temperature

beyond reasonable comfort levels in the imedlate area of such equipment.

d. Energy onservatlon. Air conditioning, dehnmldlflcatlon,

evaporative cooling, heating, mechanlcal ventilation, and refrigeration

should be selected, designed, and Installed according to the requirements

for energy conservation. nere a history of air temperature, prevailing

wind direction and speed are such that s detailed engineering analysis

shows that satisfactory comfort conditions can be malnained without

conditioning, mechanical veutilatlon or natural ventilation should be

provided.
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2. Weather Data. Weather data should be obtained froa the current

edition of the Joint Services Manual,.TM 5-785, IAVF&C P-89, AI 88-29

(reference (10a)).

3. Use of Mchanlcal Ventilation and Ventilatlon Reuirqui/___n_ for

Occupant- --e alnlau out oor air su’y raes or occupants i hed
or alr-condltloned facilities, or both, should be accordlns to the current

ASJE Ventilatlon Standard (reference (lOb)).

4. Energy Monltorln and Control Systems. Consideration should be

given to deslgnln all new facilities to be copatlble with the future

application of energy monltorln and control systems.

5. Speclal Exception to Policy in Hawaii. Prior to the start of

design, a vent1atlon feaslbillty study should be conducted for all

facilltles over 5,000 ft2 [464.5 m2] gross area. The study should

evaluate the feaslbillty of using mechanical or natural ventilation, or

both, in lleu of air condltlonlnE. Ablent noise levels and the

availabillty of revaillng winds should be addressed in the study. Where

found feaslble, mechanlcal or natural ventilatlon, or both, should be

Installed in lleu of air conditioning.

B. SPACE CONDITIONING DESIGN

I. Design Basis.

a. ASHEAE Handbook of Yundamentals. Heat gain and loss

calculations should be as a mlnlmu accordlnE to the current edition of

the American Society of Heatln, Rsfrlgeratlon and Air Condltlonln

Engineers (ASHRAE) Handbook of Fundamentals (reference (lOd)). The "U"

or overall heat transmission factor should be determined as prescribed in

chapter 8.

b. Cofort Coolln. The slr-condltloned inside design

temperature for personnel cofort should be 15 degrees F [9.4 degrees C]

less than the 2-i/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

temperature equal to the outside air dew point design temperature,

whichever is less. (See section E., below).

c. Co,fort Hestlr. The heating inside design temperature for

personnel co,fort should be 68 degrees F [20 degrees C] for adinlstreIve

(inactive employment) and llvlng areas, 55 degrees F [12.8 degree C] for

vorkln areas (active employment), and 40 degrees F [4.4 degrees C] for

storage areas for the prevention of freezlr.
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d. General Purpose Warehouses. Warehouse. facilities for the

storage of materials not subject to freezln should not be heated.

Warehouse facilities contalnin aaterials subject to freezln should be

designed to aintain an inside teaperature of 40 degrees Y [4;4 degrees

C]. Warehouse areas vlth active employaent should be designed to salntaln

an inside temperature of 55 degrees Y [12.8 degrees C]. Areas with

inactive employment or where administrative functions are performed should

be partitioned and maintained at 68 degrees F [20 degree8 C].

e. Facilities With and Without Attic Space.

(I) Facilities With Attic Space. All facilities th

attic space, hich are to be alr-condltloned, should be designed to

achieve maxis,-, natural ventilation. hen air conditionin is to be added

to existing facilities with attic space, insulation should be added in the

attic space to eet the current requirements.

(2) Existing Facilities Without Attic Space.

(a) Dropped Ceiling. ghen 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 meec the

current requirements. In additions the space between the hung ceillnS
and the roof should be ventilated when possible to achieve a minimu

of 1.5 cfm/fC2 [28 m3/h-m2] of ceiling area. When there are engineering
reasons for uoC ventilating an entire area, ventilation should be used to

the maximu extent possible. Attic areas between fire walls should be

ventilated individually.

(b) Hgh-Bay Building. hen hangars, shops,

warehouses, or other hlgh-bay buildings are odlfled in part, or as a

whole, by the internal installation of noraal ceiling heights to create

administration, training or similar facilities, the ceilings should be

insulated according to current requirements.

f. UEPH and UOPH. Air conditioning compressor equipment or

chilled water supply from a central plant for air conditioning in UEPH

and UOPH should be sized on the basis of the expected lighting and

occupancy loads.

g. Chilled Water Systems. All comfort air conditioning systems

using chilled water should use the two-pipe system only. Generally,

three- and four-pipe systems cannot be Justified for comfort applications

and should not be used unless shon to be life-cycle-cost effective

through a detailed computer analysis.

h. Corridors. Corridors in all new construction should confoz
to NFPA 90A (reference (lOs)). In existing facilities, excluding medical

facilities, corridors may be used as return air plenums for air

conditioning systems. When corridors are so used in UEPH and UOPR,
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produces of coabustlon-type detectors should be:Installed at strategic

locatlons not mere than 50 t [15.2 m] apart in corridors. Detectors

should be electrlcally Interlocked so as to activate the facility fire

alarm and to secure the air handlln equipment.

i. Duct Work and Tersitlcldes. The followlnS types

construction are prohibited where subterranean termite infestations are

known to exist:

(i) Buildlns with subslab or lofts-slab

Ventilatlon, or Air-Condltlonln (HVAC) ducts.

(2) Buildlns with plenum-type, subfloor HVAC systems, as

currently defined in Federal Housln Adalnlstratlon alnium acceptable

construction criteria suldance.

(3) Buildlns with HVAC ducts in enclosed crawl spaces

that are exposed to the round.

(4) Buildlns with other HVAC system where any part of the

ductlng is in contact with or exposed to the round.

2. Weather Design Conditions. Air condlt’onln for

should be designed on the basis of a 2.5 percent dry bulb temperature and

correspondln 2.5 percent mean coincident wet bulb teaperature as

specified in the Joint Services Manual, M 5-785, NAVAC P-89, AFM 88-29

(reference (lOs)), except for those critical areas where specialized

technlcal requirements demand exact humidity or temperature control, or

both, at all tlaes. Areas for specialized technical requirements should

be based on the one percent dry bulb temperature and one percent mean

coincident wet bulb temperature. eatln for all facilities should be

designed on the basis of a 97.5 percent dry bulb temperature, except for

those critical areas where specialized technical requlresents de,and

exact temperature at all times. Areas for speclallsed technical

requirements should be based on the 99 percent dry bulb temperature.

3. Hechanical Equipment Design. A central plant normally should be

provided  less ,peclflc e. .eeri. co,t a y,es, cat: :u .ce..tral
plants to be mere economical on a life cycle cost as%s. urltXcaz

facilities, such as communication or computer areas, or similar uniq.ue
loads that require year around, highly reliable air conditionin and are

served by a central system, y be provided with an auxiliary system so

that the critical partial load can be provided when the central system is

down for repairs.

4. Nonpermanent Construction. The design of air condltlonln for

semipermanent or temporary facilities should be on a minimum cost basis

with exposed duct work, electrical work, and refrigerant or water plpln

and all other possible economies used. Every consideration should be

Iven to the use, or expansion, of existlm central plants in adjacent

permanen facilities tha are air-condltioned.
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5, Combined Su---r and Winter Air Condicionin Loads.

8. Equipment Sizes and Zotn. In facilities hen zhere is 8

combination of normal sumr air conditoninS loads and year around air

conditioninS loads, careful consideration should be sven to the azinS of

equipment and zoninS so that the central plant can support the entire

facility load durins warm weather and a portion of the central plant

be essentially fully loaded durius winter operations.

b. Refrigeration Systems. In facilities here, because of the

small size o the off-hours or the small winter load, It is hnpractlcal

to orae he pri en in he cenr plau a seconda

(aulia) refriseraciou sysc y prided.

() Chilled aer. en he central plant uses chlled

waer, his auxlla sys so suld be a chilled vaer sys so

ic y be cross coecc with the pr uinc in the plane.

such cases, dur the sr operation, the aux1a sysc should be

sized co needed only sc night a er weakens, and ocher rods
hen the central panc is noc bei operated for reasons of econy or

neqce $oad

(2) Direct Expaon. en the central panc uses direct

expansion, the aula 8ysc so y be direct paon,
design should be 8ed on us he se duct rk.

(3) Crlcical operations. For crlccal operaclons requlrln

a separate air coudiclonn system, the ne or ckp enC n
avoided by proper des of the central sysc so c can fccou as

the alternate 8ysc by sheddi noncritical loads dur ersence8.

6. Eqenc Ltations a Size Selection. r-condto

refrigeration chnes suld be absotou, centrifugal, helical

roca scr or reciproCi ys sed on fe cycle cos slyses.

lIvdual recprocaC chnes should no ceed 200 cons capscicy, and

the cocci paciCy of l recprocac chnes used for ar-
coiCloni a sle facility shl noc ceed &00 ons. en csed
air coicloui ics, csed air-cooled air condion s, or

pacsed water chillers are pd elch recproc cpressors, the

toc cadency of any one csed c sd noc ace 200 co. A

sidle csed c of a cy suld noc concain re cn eiShc

cpressors. A llfe cycle cos scy sl de co decene echer

multiple cencrfusal or heIc roca scr chnes y be re

ecouc cn a sidle chlne. In no case, en only rsoel corc
is nvolved, suld consideration siren co a scabby chne.

Sarly, scabby chilled acer a condei water pps are uoc

appropriate

7. caCou of EqUine. To the srescesc aenc ssible, air

cocion nc, Includi air udlers, cprsrs, pps a
associac uinc, suld be of the eacherzed-cy .a cled
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outside of the facility. Such exterior installations save costly
interior mechanical equipment room space in new construction, or
eliminate the requireent for erecting a mechanical equipment room for
installations in existing facilities. Proper design is required in such
cases for water chillin or ater coolin equipment, or both, to ensure
adequate drainage for winterizin. Full consideration should be given to
the exterior installation of all direct expansion air-cooled systems.

a. Enclosures. hen it is essential that air conditioning
equipment 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. Ar-cooled condensers, evaporative
condensers, and cooling towers should be located on the exterior and
should not be enclosed except where heavy snowfalls or wlndblon particles
(sand) could prevent operation of systems for critical facilities required
to operate year around. In such cases, the enclosure should be the
minimum necessary to prevent snow or sand from clngglng the condenser and
fan.

b. Corrosion. Special consideration of corrosion problems should
be made for any alr-condltlonlng (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-alr heat pumps up to 60,000 Btuh [17,584 W]
cooling capacity may be used provided such units are certified under the
Heat Pump Program of the Air Conditioning and Refrigeration Institute
(ARI) (reference (lOf)). 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 well as Section 6 of NSI/ASHRAE/IES 90A (reference (lOg)), unless
a detailed life 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 economically feasible. Air-to-air
heat pumps should be used only in locations rlth heatin design
temperatures (97.5 percent basis) greater than 12 degrees F [-11.1
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
conditioning based on the lowest life-cycle-cost analysis.

a. Replacement nits. Any existing air-to-air heat pump that
fails should be replaced only b-lth a unit meeting the requirements
outlined above. Replacement of any major component 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.I., above, apply to the installation of heat pumps as well
as to air conditioning.
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b. Water Source lleat lhmps. The ost efficient method of using

electrlc power for heating is the water source heat pimp while the air

source heat pump is second choice. Accordlngly, hen consideration is

being given to the use of heat pumps, the water source should be

evaluated first. Water source units are partlcularly well suited for use

in heating the perimeter spaces of buildlngs that have interior spaces

that ust be cooled concurrentlY- In such cases, the heat rejected fro

the interior space is carried in a closed water loop to serve as the heat

source for the heat pimps.

c. Ar-To-ktr lest lhmps. The use of alr-to-alr heat pumps

should he allowed only after a thorough engineering analysls of all

available energy sources and systems. The current, short-term (five

years) and long-term availabillty of electrlc power should be carefully

evaluated. Pull consideration should be given to the requlreent for any

addltlonal power transalsslon and substation capacity either by the

milltary Installation or a publlc utillty. Similarly, the posslble need

for additional distribution lines or facilities on the military

installation should be considered and costed. Nhen calculating energy

costs, the added impact of demand charges should receive special

consideration. Estimated peak demands and power consumption of air-to-air

heat pps for new military installations should be based only on the

records of such units at other military installations. Nhen applied to

heat pump applications, auxiliary electric heat should he limited to the

capacity needed to supplement the heat pump. When power suppllers use

natural gas to generate over I0 percent of the total annual output, the

probability of increased "fuel adjustment charges" caused by conversion

to higher priced fuels should he a cost consideration.

9. Insulation of Underground Lines. In those cases when a central

chilled water system is supplying other facilities through direct burial

underground llnes, an analysis should be made to determine the most

economical thickness of ineulatlon for the supply and return lines.

C. EVAPORATIVE COOLING DESIGN

Evaporative cooling should be designed to provide an indoor condition

of 80 degrees F [26.7 degrees C] dry bib.

D. INDUSTRIAL MECHANICAL VENTILATION DESIGN

1. Industrial Hechanical Ventilation. Systems should be designed,

installed, and protected according to the applicable volume of ASHRAE

Guide and Data Book (reference (lOb)) or lndustrlal Ventilatlon, A Manual

of Recmmended Practices (reference (10i)). Mechanical ventilatlon and

exhaust systems for flaable, hazardous, and toxic gases or fumes should

follow the codes of practice of the National Fire Protection Association

(NFPA) (reference (lOj)).
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2.. Heat Recovery for Dinin Facilities. Heat recovery systems should
be considered co reduce the cost of heating dining aclliciea and
klchen. When heat in kitchens rejected by refrigeration equipment
exceeds 36,000 Btuh [10,551 W], heat recovery systema should be considered
to auSwent the buildlng beatlng system, water heating requirement, or to

supply make-up air to the kitchen exhaust hoods.

SPECIALIZED CRITERIA FOR AIR-CONDITIONED FACILITIES IN HIMID AREAS

I. Design Criteria. The following criteria should be used in the
design of alr-condltloned facilities located in areas hsvlns over 3,000
hours of 67 degrees F [19.4 degrees C] wet bulb temperature n
combination ch an tside desi coicon of 0 rcenc design
relative hdicy or higher, or 1500 hours of over 73 desreea F [22.8
degrees C] wec bulb cperacure in cbicon ch an Cade design
coItlou of 0 rcenc relacive hdlcy or higher, based on 2.5 rcenc
dry bulb a corresi Mean Coincident ec Bulb (MB) cperacurea.

2. Mechanical Equipaent Criteria.

a. Fan-Coil Units. Room fan-coil units should not be used unless
dehumidified ventilation air is supplied to each unit and positive
pressure is maintained in the space. Optionally, conditioned ventilation
air may be supplied into the apace separately.

b. Air-Type System. Air conditioning should be provided by an

all air-type system. The system may be a central air-handlin type trlth
chilled water coils or a unitary (multiple or single) direct
expansion-type unit capable of controlling the de point of the supply
air for all conditions of load. Face and by-pass dampers should not be
used for temperature control. Reheat, when required, should be applied
centrally using recovered heat.

c. Air Handlin Units. tr handling units should be the draw
through type in order to use the fan energy for reheat. Coils shall
have low by-pass factors.

d. Outside Air. Outside air should be conditioned at all times

through a continuously operating sir 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 lov temperature, high humidity conditions to deteratne
the greatest dehutdification load that my be encountered on cloudy and
humid days.

f. Air and Water Temperatures. The supply air temperature and
quantity, and chilled water 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 analysls

when the aablent design dew point exceeds the roo design dew point

by more than 20 degrees F [11.1 degrees C].

h. Latent Coolin Load. The one percent wet bulb temperature

from the approved weather data source of subsection A.2., above, should be

used in calculatlng the latent coollng load and for equipment sizing.

i. Chilled Water Systems. The cooling capacity of chilled water

systems of 100 cons and over should be divided between two or more

chillers to ensure reliability and constant chilled water supply wthout

temperature fluctuations, co prevent arc cycle, a co nize c
sag by-pass. The cblned capaclcy of the chilers should hoe ceed the

coc rulrenc Includi dlverslcy. e selection of the aber of

chillers suld sed on the alysls of rt load operacln hours for

exceed rlods of Io load coIclons.

J. Packaged Units. Packaged unitary units with ltlple

reciprocating compressors (not to exceed eight) should be used for syste

between 35 ons a 200 o. Each cpressor suld have separate,

independent, refrigerant circuits and cycles co pride liple steps of

capacity control. o cpreasors y be cbined into one indepeene

refrIgeran clrculc. For syst up co 35 to, s!le cpressors ch

a nlmum of chrescep capaclcy io y used.

F. ELIGIBILITY OF FACILITIES FOR AIR CONDITIONING, DEHtIDIFICATION,
EVAPORATIVE COOLING, HEATING, OR MECHANICAL VENTILATION

1. Personal Comfort. Space conditioning normally is unnecessary for

comfort cooling and heating in facilities indicated below except where

similar facilities off-post are conditioned.

a. Air conditioning is not normally appropriate for the following

types of facilities in areas Where the wet bulb t-mperature is 67 degrees Y

[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 six warmest months of the year.

(I) Auditoriums.

(2) Banks.

(3) Bowling alleys.

(4) Chapels.

(5) Child development centers.

(6) Clothing sales stores.
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(7) COaLtssary stores. A/r condiionlng uy be provided for

humidity control when essential to tfflclent display case operation.

(8) Enlisted personnel clubs and open esses.

(9) Exchange facilities.

(I0) Libraries.

(11) NCO and officers’ clubs and open.eases.

(12) Post offices.

(13) Service clubs.

(14) Fire station dornLttortes.

(15) Military fatly housing.

(16) Unaccopanied enlisted personnel housing.

(17) Unaccopanied officer personnel housing.

(18) Temporary lodging facilttes (Including the

administrative areas).

b. Air conditioning is not normally appropriate for the folloving

types of facilities in areas where the dry bulb temperature is 80 degrees F

[26.7 degrees C] or higher for less than 350 hours per year:

Administrative facilities.

Dining facilities.

General classrooms.

(1)

(2)

(3)

(4) Indoor target ranges.

Industrial and Other Facilities.2. Industrial and other facllltles
any be appropriate for air condltloning except: (Industrial facilities are
based on functional use and do not speciflcally identify each type of
facility in the Department of Defense.)

a. Limited Requirement. The followlng types of facilltles
having llmled air conditioning requirements:
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(I) Active Warehouses. Evaporatlve..coollns may be provided

where the effective temperature control can be maintained.

(2) Aircraft Nalntenance Shops (Avionics). vaporatlve

coolln is appropriate ere effective. Ced air coon Y
provided for tse fcClol ars C reqre ar coICloni for

qc conCro of enC, teral, a task. In al ses,

oIzed or sc air coiClo Y prodded sc iIvld1 work

scaco however, he enclre shop area sud noC alroCloned.

(3) __kerles, La___ry, and Dry Cleatn Plants Evaporative

coollnS is appropriate ere effective.

(4) Dining Wacility Kitchens, Deep-War Fryers, Dishwashln
Areas, and Fat-Renderln Facilities. Evaporative coolluS may be provided

where effective for special localized or spot coollus to provide

temperature reduction in the imaedlate area o the hot equipment. Spot

air conditioning ay be provided from the central system for work

stations If the main portion o the acillty is eligible for air

conditlonlns and the criteria for exhaust ventilation are met.

(5) Cmnasius.
(a) landball, squash, and slzlar small and completely

enclosed playln areas may be alr-conditioned on the same basis as

personnel livlns spaces in paragraph Y.l.a., above.

(b) Air conditioning should be provided in new gynasius

when 93 degrees Y [33.9 degrees C] dr bulb exceeds 1,300 hours and 73

degrees [22.8 degrees C| wet bulb exceeds S00 hours during the year, or

when the et bulb exceeds 73 degrees W [22.8 degrees C] over 4,000 hours

during the year.

(6) Robby Shops and outh Centers. Arts and crafts

facilities of hobby shop areas may be air-condltloned provided that the

functions requiring above sln/mum ventilation rates (metal and

woodworking shops) and having excessive heat releases (kilns and weldlns

equipment) are not air conditioned.

(7) Nalnteuance Shops. Maintenance shops not requiring

humidity and temperature control. Administrative offces in maintenance

shops are authorized air conditioning for comfort cooling.

(8) Special Process Spaces. Special process spaces

requiring a greater degree of ventilat{on than can be provided by gravity

methods because of dust, gases, or vapors injurious to the health of

personnel. Mechanical ventilation is appropriate.
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be
ordinarily alr-conditloned resardleas .of weather conditions:

Conditioned. The ollowng types of facilities are not

(1) Boiler plants and rooas.

(2) Building mechanical equipment rooas.

(3) DehIdifled shops and warehouses share teaperature

control is not essential.

()

()

(6)

(7)

(8)

(9)

(lo)

Greenhouses.

Indoor swiamiu pools.

Locker rooms.

Notor vehicle storage garages.

Showers.

Special areas requirlu high ventilation rates.

Vehicle storage areas of crash and fire stations.

(lO)

(lOb)

(lOc)

(lOd)

(lOe)

(lOf)

(10)

REFERENCES

Joint Services Hanual, 5-785, NAVFAC P-89, AFH 88-29,

"Enineerins Weather Data," July 1978, (this reference may be

obtained from: The U.S. Army Adjutant General Publications

Center, 2800 Eastern Boulevard, Baltimore, MD 21220)

ASKKAE Ventilation Standard 62 (Latest Edition), Anerican Society

of Heating, Refrigeration and Air ConditiontnS Engineers

DoD Directive 7040.2, "Program for Improvement in Financial

Management In the Area of Appropriations for Acquistlon and

Construction of Military ieal Property," january 18, 1961 with

Chanes
ASHRAE Handbook of Fundamentals, American Society of Heating,

Refrigeration and Air Conditioning Engineer8

National Fire Protection Association, NFPA 90A (See Reference

(13k) below)
Air Conditioning and Refrigeration Institute (ARI) Heat Pump

Program may be obtained from: Air Conditioning and Refriseration
Institute, 1501 Wilson Boulevard, Arlington, VA 22209

NSI/ASHRAE/IES 90A: Section 6, "Energy Conservation in New

Buildings"
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ASHRAZ Gufde and Data Book (Systems, Pundamencals, Applcacons,

qulpment), mercan Society of Beating, efrISeracn and ktr

CoudiCionins P.nsineers
ASHRAE "Industrial Ventilation, A Manual of ecommended
Practces," American Society of Eeatin8, RefrSeracin and /tr

National Fire ProtectionAssociation (NFP&) Codes may be obtained

from: Mational Fire Protection Aaociatton, Batterymarch Park,

Quincy, A 02269
DoD Instruction 70&0.5, "Definitions of Expense and Investment

Costs," September 1966 rlth chanSea
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CHAPTER 1

ENEP,Y SOUICE SELECTION AND
.ATING

ERGY CE S-ION PLICTION IT (DEFENSE FACILITIES

LOCATED IN THE CONTIGUOUS UNITED STATES)

I. Ceneral. All facilities should be tied into installatlon-wlde

heat distribution systems unless econoaically or operationally

unjustified. The primary enerEy source selected for all new Defense

facility uses (includin major rehabilitation efforts which provide an

opportunity to evaluate enersy alternatives) should be the lowest life

cycle costly alternative which meets the basic quantity, quality and

reliability requlreents of the mission supported, within specific liaits

and uidelines imposed by law.

2. Pollution Abatement: All Federal, State, local and ost Nation

pollution abatement regulations shall be cemplied with in all enerEy

applications, new and existir, to the maximum extent possible. (See

chapter 2).

3. Fuels Use Act: The Fuels Use Act, Public Law 95-62, which required

that all new plants for use in the LIted States with a cobined total

input energy ratln of I00 mesa Btu or 8reater be desisned and constructed

to burn coal, has been rescinded by PubLic Law 100-42. Present fuel

use policy is contained in the F 1987 Defense Authorization Act (Section

1205 of FL-99-661) which requires that the primary fuel source to be used

in any new heatln syste constructed on lands under the Jurisdiction of

the Milltary Department be the most cost efffectlve fuel for that heatin

system over the llfe cycle of the system. The corollary to this

requirement which pertains to fuel conversions is found in the F 1987

Defense Appropriations Act (Section 9099 of PL-99-500) which also requires

that conversion fuel selection be the ost Life-cycle-cost effective for

the proposed system.

4. Nonconventional Enersy Sources: The use of nonconventional enerEy

sources (solar, seothermal, wind, tidal, bioass, refuse or refuse derived

fuel, waste oll and synthetic fuels) is sronsly encourased wherever

llfe cycle cost effective and where there is confidence in the ability of

the technology or source of supply to provide adequate mission support

reliability.

5. Economic Analysis: EnerEy related economic analysis procedures

have been directed by the National EnerEy Conservation Policy Ant, 92

Star., 3275 and implemented by the National Bureau of Standards handbook

135, "Life-Cycle Cost Manual." In order to determine the ost llfe cycle

cost effective alternative enerEy source an economic analysis frem the

perspective of cash flow to the Federal Government shall be performed for

each viable alternative, includln the status quo if appropriate. The

folloviu8 criteria should be followed in conductlu the anlysls:
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IN-HOUSE CONSTKUCTION ALTERNATIVES:

Constant dollar, present worth discounting of. all alternatives should be
done using a 10 percent discount factor.
The actual current energy costs paid, or which would be expected to be
paid, at the installation will be used as the starting point of all
economic analysis. The stock fund rate charged by DFSC to facilities
purchasing petroleum products under a DFSC contract should not be used.
The latest official regional avernge, industrial sector, energy cost
escallation rates provided by the Energy Information Adainlstratlon w111
be used for projecting future energy costs and developing appropriate
present worth values.

THIRD PARTY CONTRACTS:

Title I0 USC section 2394 permits military departments to enter into
long term (up to 30 years) with a third party who may build, own and
operate wlth private venture capital, s plant to furnish either energy
or fuel to a military installation. The House of Representatives in its
Conference Report on the 1984 Military Construction Authorization Act,
stated that the Services are to aggressively pursue third party
financing before any future large scale heating or power plants are
authorized. Because of the disparate viewpoints of various
Congressional and Administrative groups it is necessary to evaluate
these alCernstive financing projects uslng a range of economic analysls
criteria. In addition to an analysts using the factors above for
in-house construction, a life cycle comparison of such third party
contracts in comparison with budgeted construction or the status quo ust
be conducted using the follovins constraints;
A current dollar present worth discounting analysts should be done using
the ost current 30 year Treasury Securities race from Federal Reserve
statistical release H.15.
In light of the Tax Reform Act of 1986, corporate tncoe taxes paid by
the venture capital proposer of third party contracts will be consLdered
as benefits to the Cover-sent and shall be calculated usin the axtu
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 /mpact on the economic ranking of alternatives brought
about by the changes in pertinent cost elements.

B. APPLICATION CRITERIA

I.. In order to prevent alsslon support disruption
fro llqy problems, Defense liquid fueled thermal plants
will be provided with a ainimu supply level of no less than 30 dsys of
the maximum continuous expected deand. All coal fired plants shall be
provided with a alnium supply level of no less than 90 days.

2. Dual Fuel Capability. Since the primary objective of Defense
heating and power plants is to provide alsslon support durlu all
conditions, ali major plants and systems shall be installed with dual (or
triple fuel capabillty where economlcally feasible. This bckup
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capsbiiity will all the installation commander flexibility to provide

mission support during specific fuel supply interruptions and to take

advantase of temporary fuel cost savlnSs.

3. Fuel Substitution. Fuel shortages have in the past Created
situations requiring the consideration of alternatlve substitute fuels for

power generation, construction, transportation and heatl purposes.

Numerous tests and extensive operating experience have demonstrated that

successful substitute fuels are available for diesel fuel, heatln o11 and

gasoline. It is important that each Installatlon determine those

alternative fuels which can be acceptably fired In exlstlnS equipment and

what modifications are needed to implement the substitution. Installatlon

contingency plans should Include .an Implementatlon plan detailing the

mechanlcal system alterations and chanes in maintenance policy required

to use alternative fuels.

C. CENTRAL HEATING CRITERIA

I. Applicability and Requirements. The provisions contained in this

section apply to new construction and exlstln8 facilities at military

installations and activities, DuD-operated industrial plants, and

projects accomplished by either appropriated or nonappropriated funds

when all or part of the equipment alnteuence and operating costs are

funded from appropriated funds.

2. Weather Data.

a. Basis. Weather data used according to these crlterls should

be obtained onl-----from the current edition of the Joint Services Manual,

TM 5-785, NAVFAC P-89, AFM 88-29 (reference (lla)). Revised weather data

or weather data for new milltary installatlons should be supplied only by

the headquarters of the single authorized weather service for the

ailltary department concerned. Local or regional weather activities

should not be used as a source of data unless such data or applicable data

from s cllmatologlcally nearby military installation are not contained in

the Joint Services Manual.

b. Winter Design Teuperature. Heatln for all facilltles should

be designed on the basis of 97.5 percent Winter Design Data lleatlng

Column of the Joint Services Manual, except for those critical areas

where specialized technical requirements demand an exact temperature.

3. Heating Plant Capacl_y_.

a. DesiFn.

(1) Central plants consistln8 of heat generators or multiple

boilers should be designed to be expendable, when facilitles are expected

to require future expansion.
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(2) The mmber and size of unlCs should be selected co

efficiently handle both the maximum winter design load and the mnmum
summer load. With one unit off the ].tne, the reainins unit or units

should be capable of carrying not less than 65 percent or more than 75

percent of the maximu winter design load. Values above 75 percent of

the maxim winter load should be Justified by a study that should be

forwarded to the headquarters of he mlitary department involved for

approval

b. Heating Load. Heat losses should be calculated according to

the method specified in the American Society of Heating, Refrigeration
and Ar Conditioning Engineers (ASHRAE) Guide and Data Book (reference
(llb)). For building interior design temperatures, see chapter 10. The

"U" or overall Heat Transmission. Faccors should be in accordance with

chapter 8.

c. Standby Heating Equipment. Heat generators, heating pumps,
and standby boilers should not be provided unless approved by he military

department.

D. HEAT TRANSMISSION AND DISTRIBUTION LINES

Steam and medium or high temperature (above 200" F) water distribution

and transmission lines frem the source to points of use within a facility

for new or replacement llne8 should preferably be installed above ground.

If installed undersround, dlrect-burled lines shall conform to the Federal

Conscructlon Guide Specification FCCS 15705 (reference (llc)), or uctllcary

service equivalent implementation 8peclflcatlon. FCCS 15705 should be used

for decermlnlng site conditions approprlace for concrete trenches. Corps
of Engineers Guide Specification CECS 15709 (reference (lid)), should be

used for concrete 8hallow trench systems. For low temperature heat (200"F
and below) Corps of Engineers Guide Specification 15704 may be used.

E. AUTOMATED HEATING PLANTS

Gas-flred and oil-flred heatlnS units shall be equipped wih

sutomatlc controls and firing systems, and safety devices Co the extent

necessary to provide nonattended operation as practicable. Such plants
shall be equipped with surveillance equipment for monltorln8 operations

at a centrally manned location as practicable.

REFERENCES

(lla)

(b)

(llc)

(11d)

Joint Services Manual, TM 5-785, NAVFAC P-89, AFM 88-29,
"Engineerin Weather Data," July 1978
American Society of Heating, Refrigeration and Air Conditioning

Engineers (ASHRAE) Guide and Data Book
Federal Construction Guide Specification FCS 15705, "Underground
Hea Distribution Systems (Prefabricated or Pre-Engineered Types)

Corps of Engineers Guide Specification CEGS 15709, "Heat
Distribution Systems Outside of Buildings, Concrete Shallow Trench

Systems"
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CIAFrR 12

PLUMBING EQUIPMENT CEITEEZA

POLICY

Iater supply, backflown prevention, and drainage ac Department of

Defense installations should comply rth the Natloual Standard Pluubin8

Code (reference (12a)) and other national codes as approved by the uslnS

Hilitary Department. Plubin fixtures sould confora generally to

Federal Specification -P-541 (reference (12b)) or Aerican National

Standards Institute (ANSI) Standards (reference (12c)).

(12a)

(12c)

"National Standard Plumbin Code," National Association of

Plumbing-Beating-Cooling Contractors, P.O. Box 6808, Falls Church,

VA 22046
Federal Specifications -P-541 (available from Naval Publications

and Foras Center, 5801 Tabor Avenue, Philadelphia, PA 19120)

American National Standards Institute, 1430 Broadway,

New York, Y 10018
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CBAFTER 13

FAMILY HOUSING FACILITIES CITEKIA

A. APFLICABILITY

I. Standards and Criteria. This chapter outlines the standards and

criteria pertainins to the acquisition, design, construction, and

improvement of military family housing in the United States, its

possessions, and foreign countries. General criteria presented in the

preceding chapters are applicable here specific criteria are noc 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

major livability problems, or both. Projects that are created for the

sole purpose of meeting the criteria in this handbook should 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 investment and the

life cycle cost of operation and maintenance. Special emphasis should be

placed on obtaining the best, practical, functional, and esthetic design for

each project, both with respect to living units and the site. Another goal

is to pursue a vigorous program for the improvement of existing military

family housing in order that obsolescence may be avoided.

C. LIMITATIONS ON SPACE AND COST

Title 10 U.S.C., Section 2826 (reference (13a)) establishes net area

limitations for military family housing. An increase of 5 percent is

allowed o permit award of turnkey construction contracts. The intent is to

permit turnkey proposers to use "off-the-shelf" designs currently being

constructed in the commercial marketplace. This 5 percent increase is not

permitted hen plans submitted by turnkey proposers are designed

specifically for the military family housing project or here designs are

not currently being offered in the commercial marketplace. Proposers’
submissions reflecting a decrease in the statutory net areas that are not

greater than 5 percent are also considered fully acceptable and should not

be penalized for the lesser area. 6ere solar energy syste are economical

and feasible, area criteria may be exceeded to the extent required by a

solar energy system if it is to be installed.

a. 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)
living units.

Common stairways, halls, and entries in multifamtly

(3) Garages.

or both.

(4) Open or screened porches.

(5) Passive solar troche and mass vails, and sun space(s),

(6) Stairwells and landinas.

(7) Unfinished attics.

(8) Unfinished basements, or service and bulk storage space,

in lleu of a basement.

b. Enclosed Porches. In localities subject to adverse weather

conditions, such as wind driven mist or noxious atmosphere, or both, open

porches Nay be enclosed with appropriate fenestration or screenln, or

both, and not considered to increase the net area of the ]/vi unlts,

provided that air conditionin or heatinE or both, is not added and the

basic character of the enclosed area is still that of a porch.

c. Size of Living Units by Bedroom Count. Statutory floor area

limitations for living units shall be as shown in table 13-1.
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Table 13-1

Pay Grade

0-7 and above
0-6
0- and 0-5

0-1 to 0-3, W-I to W-h

and K7 to E9

KI throush K6

MAXIMUM SIZE OF LIVING UNITS

Number
of

Bedrooms

4
4
4
.3

5
4
3
2

5

3
2

Net Floor Area 1

it2

2,100
1,700
1,550
l,hO0

1,550
1,450
1,350

950

1,550
1,350
1,200

95O

|m2

195
158

130

144
135
125
88

125
111
88

1 Net floor ares may be increased by 10 percent for officers holding

special comaaud positions as designated by the Secretary of Defense,

comanding officers of Ltlitary installations, and senior noncommssioued

officers of military installations. The combined total of the increase

allowed for the above designations and turnkey shall not exceed 10

percent.

D. DESIGN STANDARDS AND CltITER/A

1. Site Planning.

s. Master Plans. Family housin8 projects shall be sited

according to current installation master plans. When sited beyond the

boundaries of the Llitary installation, family housing projects shall

conform to local land use practice or zoning.

b. Off-Installation Housin. Site selection procedures for

off-installaion sites should consider rush hour cter times as a major

evaluation criteria. Site shall consider commuting time and distance

criteria for private housing in DoD Instruction 4165.&5 (or DoD
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c. Off Street Parkln8. Living unit parking should be located off

street to the extent possible. The mlnlauu parking per living unit should
be for two vehicles, one in the driveway and one in the carport or

garage

d. Garbage and Trash Collection. Appropriate architecturally
treated screenin8 of arbage and trash containers should be provided.
Cans should be stored in a .anner to prevent the attraction of rodents.

e. Recreational Facilities. Recreational facilities ay be

provided for the exclusive use of military fatlies hen the military

family housing area is located outside of a military installation and

when there are no coparable public facilities available, or hen the

walking distance fro the on-instalLation housing project to installation

recreational facilities is excessive. Indoor or sheltered recreational
facilities sy be provided when extreme weather conditions prohibit the

use of outdoor facilities for the aJority of the time.

2. Types of LivinG Units. Hultlstory, ro-type tonhouses,
slngle-story or two-story duplex, or all four, or individual living units

ay be provided. Single-story living units sy be either in duplex
configurations or connected to the ends of wo-story, ro-type or

townhouses, and apartment structures. When three-story, flat-type

buildings are conteaplated, 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 ost econoically and efficiently adapt to the site rith a

minimum change in existing contours. Single living units and apartment

units are suggested when:

a. SinGle Livin Units. Single living units ay be appropriate in

all cases where Land is available.

b. Apartment Houses. Consideration should be given to

apartment-type living units at military installations rlth missions 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 ullitary family housing project according to the

provisions of this chapter, including all requ/red elements, equlpuent,

finishes, and basic site improvements, should be provided In all cases.

a. Llvln Units. Living units should include the folloulng

It.s:

(1) Air conditioning or echanical ventilation hen suggested
in chapter 10.
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(2) Bulk storage

(3) Dishwasher.

(h) Double gazlng or scots windows when authorized.

(5) Garbage disposer, except at those atlttary installations

with Inadeqnate swase disposal systs.

(6) .tcchen counters and cabinets.

(7) lcchen exhaust fan to the excerlor.

(8) Patio or balcony, privacy screening, paving, and

landscaping.

(o)

(1)

Provisions for future metering of energy consumption.

Range.

efrIseracor.

Semless resillenc or cerc tile floor finish in

kitchen, baCh(s), and powder roums.

(13) Soke detector(s).

(14) Telephone outlets and wiring

(15) Ucillcy connections and dryer vent for occupant

provided washer, dryer, and uprlghc freezer.

(16) Veneclan blinds, b-ndo shades, or drapes.

(17) Windo screens.

b. Site Improvements. Site improvements should include the

folloug features:

(1) Adequate drainage.

(2) Basic landscaping.

(3) Complete ucillcy services.

(4) Project sscer meters for eleccrlc, gas, and water

ueillcles hen required to obtain "bulk" utillcy races.

(5) Required roads, driveways, parking, walks, and street
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(6) Safety fencing hen required.

(7) Screened pads or racks, and enclosures for refuse cans.

. Architectural Conaideration.

a. Basements. Basements should be considered when 81te8 and

costs perat, especially for two-story lvlnS units and in cold c].tmates

requlrlnS deep footings.

b. Car Shelters. Carports should be provided at the rate of one

per living unit. Carases in leu of carports are appropriate in

locations where the b-lnter desIsn temperature is -I0 desrees F

[-23.3 desrees C] or colder, andin locations where constant exposure to

salt air or hIsh rlnds require enclosed shelters. Oarages offered by

turnkey proposers in other climates are acceptable provided they do

not penalize the other essential items of the project.

c. Outdoor Livln. A patio or balcony, screened for visual

privacy, may be provided for each living unit.

d. Bulk Storage Requirements. General storase space may be

provided for llvlns units that do not have basements, or have basements

without easy outdoor access, or do not have uable attic pace. The

storage space should be divided between the exterior and interior of the

living unit.

e. Bathrooms. The number of bathrooms in any single living unit

should be as shon in table 13-2.
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TABLE 1-2

Number of Bathrooms 1

One-Story

1 Full

2 Full

3 Full

Tvo-Story

1/2

1/2

3 112

1 An 1/2 bathroom is equivalent to a powder room with a tmter closet and

a lavatory.

f. Energy Conservation. Appropriate enersy conservation

considerations and criteria when available should be included in all new

construction and major rehabilitation projects when they are cost-

effective on a Life 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.

5. Electrical Criteria. Completed projects should comply trlth

applicable requirements of the National Electrical Code (reference

(13b)).

6. Television (TV) Antenna Criteria.

a. Master Television (TV) Antenna System. A master television

(TV) antenna syste may be provided when adequate reception of the

nearest TV station(s) cannot be obtained on the most efficient ype of

indoor TV antenna.

b. Community AntennsTelevision or Cable Television Facilities.

The provlsi6n of TV distribution service to ailltary personnel on

milltar installations is normally a matter betveen local business

interests and occupants of atlttary family houstnS. As a general rule,

where the service is provided, it is paid for by the Individual subscriber

in a manner similar to the payaent 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

uctlitary fanly housing is excluded from the Defense FaLly Rousing

Property Account. Rowever, thin-wall conduit may be provided to a

telephone outlet plate to facilitate the future installation of a

telephone.

a. Telephone Company Participation. Experience indicates that

normally den the local telephone company is given notice of the

forthcoming construction, the telephone company rlll wire the outlets at

no cost to the contractor or to the government during construction. This

practice is encouraged.

b. Government-Furnished 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

8. Resting, Cooling, and Ventilation Criteria. Resting systems and

air conditioning systems should be combined in locations dere air

conditioning is appropriate (see chapter 10).

a. Resting. Selection of the method of heating for military

family housing should be based upon an econoLc study of all locally

available fuels including electricity, and according to the provisions

chapter 11 and available systems including heat pumps here permitted.
The local public utilities comtssion or appropriate regulatory agency
should be consulted regarding the history of rate increases and the

possibility of increases in the foreseeable future. The lowest life

cycle cos source of heat, considering all factors, should be selected.

b. Coolin and Ventilation. Air conditioning (central-type) or

mechanical ventilation may be provided in accordance with chapter 10.

c. Hudification. Rumidificacion equipment may be installed
in all warm air heating systems in military fancLly housing units located

in areas having more than 3,000 F [1,48 C] heating-degree days.
Rumidistats or direct on-off controls may be provided.

d. Solar. All ne construction and major rehabilitation

projects should b’---e analyzed for both passive and active solar energy
use, and if found co be life-cycle-cost effective may be included in

the project.

(1) Passive Solar. Passive aolar architectural application
should be routinely considered as a part of all proJecc designs.
Elaborate or unique applications such as attached sun spaces; earth
sheltering; mass or water "trombe".walls; solar chantys; solar
dehumidifer; solar envelopes; and other innovations may be provided if

supported by the same rigorous lfe-cycle-cost analysis as an active system.
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(2) Active Solar. Active solar applicaClons proposed for

domestic vater heatlnS, space heatlns, or a combination, should be

evaluated for llfe cycle cost-effecClveness uslnS a recognized process

design program. The analysis should be made for 25 years or the known

useful llfe of the system, hlchever is less, uslnS the most current

consistent suldance on dlscount factors, escalation rates, and other

factors to be included. The system should be designed based on the opt4sun

cost-effectlve size and percentage of load provlded on a year around

basis. Because of the state of current technology, solar coollns systems

need not be cousldered.

(3) Kalntenance and.Compatlbillt. Whether site mounted or

unit mounted, systems should be designed for aximm ease of maintenance

and to be architecturally compatible trlth the total ailicary fsaily

housin envirooment.

9. Pluabn Criteria. The plubin system should be installed

accordin to the provisions of chapter 12.

10. Termite Protection. In areas of known infestation, positive

measures should be taken to protect living units aainst daase by

cerites. Soil treatment and the treatment of lember are the preferred

and most effective methods. Sub-slab or in-slab ducts for heacin and

cooli should not be provided where soil treaent trill be provided.

11. Fencing.

a. Safety and Perimeter Fencing. Safety fencing may be

installed in ailitary family housing areas as a safeguard aainsc
physical hazards or to discourage vandalism. Pereter fenciu should

no be installed merely to define overement property or Co separate

private sector houslns from uctltary family houslns.

b. Privacy Fencln. Prlvacy fenclnS or screen fencluS should

be an Integral par of the project design but be mlnlmlzed to the

extent necessary to achieve the required privacy.

12. Ksscer Heerlns of iillcary Family ousln. aster meters should

continue -to be installed as a part of all uev consLrucClon projects, in

addition to individual living unit meters (see subparagraph D.3.b.(),

above) as follows:

a. Individual Utility eters. All nev detached single ulltary

family houslU8 units should have individual utility meters.

b. aster eters. It is intended tha military family housing

projects, both exlstlnS and planned, should be master metered to the

maximum extent that is economically practicable. Kaster elecCrlc meters
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should have an integrated demand indicator. Normally for any one project,

no more than the-line meters should be provided -for the metering of a

specific utility.

c. Alteration or ehabilitation Projects. All significant

alteration or rehabilitation projects should pro,ide electric meter drops

and heating fuel meter points for each living unit.

d. Continuous Sampling. When existing military family housing

units are not covered by master meters, consideration should be given to

continuous sampling of electrical consumption by use of a portable

recordin watt-hour meter.

13. Fire Protection. HousinS projects should be designed co ensure

the maximum feasible fire protection to life and property. Protective

features should be provided according to the requirements of pertinent

recognized fire safety codes. Noncombustible materials should be employed

for interior finishes to the greatest extent practicable. Adequate means

of exic to afford prompt and unobstructed egress should be provided for

each living unit. Refer to H1icary Handbook MIL-HDBK-IO08, Fire

Protection for Facilities Engineering Design and Construction (reference

E. ILITIES

Electric, sag, and water utilities for military family housing should

be provided according co the policy stated in DoD Instruction 4165.37

(reference (13f)).

F. PROJECT DEVELOPMENT

1. eneral.

a. andatory Features. Each project should be complete according

to subsection D.3., above. Wichln this framework, it is desirable to

provide, to the extent practicable, comparable and adequate military

family housin units at all locations military service bide. Deductive

bid items may be developed to permit flexibility of coutrsct award in the

event the lowest bid exceeds the goverement estimate.

b. Deductive Bid Items. When establlshins deductive bid items,

special consideration should be given to the impact on Operation and

laintenance (O&M) costs, and to the requirements of the area based on

climatic conditions and local customs in housing construction and site

development. Deductive bid items should be only for those items that may

be eliminated without Jeopardizing function and bithout an undue adverse

impact upon OM costs.

2. Consolidation of Proects. CouaolidaCion 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 progras, ay have conalderable merit.

3. Conventional and Induscrlallzed Methods. Military family housing

projects should permit construction by conventional (stlck-build) or

industrialized (prefabricated or componentlzed) =ethods.

4. Value EnIneerlng. Project revlev for conventlonally designed

projects should include value engineering as a routine procedure and such

review should be appllcable to the site development portion, as well as to

the 11vlng units.

5. Procurement Procedures. Turnkey (one-step) advertising (see

FAR 14-501 (also DoD FAR Supplement 14.5) (reference (139))) procurement

procedures will normally be used in milltary family housing.

G. SCHOOL FACILITIES

I. Planning. Concurrent wth the planning of new military family

housing projects, consideration should be given to the resulting

increased demand placed on existing educational facilities. For -411tary

family housing projects within the United States, it is important that

representatives of the Military Departaent concerned, Including the

ailltary installation commander, york closely with federal, state, and

local authorities.

2. Coordination and Scheduling. In those instances here addltlonal

school facilities are determined to be required, the necessary actions,

including site selection and required application to federal or state

agencies, or both, should be made at the earliest posslble date to ensure

the availability of adequate school facilities st the time of beneficial

occupancy of the new military family housln$ units. For overseas
projects, the proper Military Department representative should consult

with the school area superintendent regarding the need for additional

educational facilltles.

EEFERENCES

(13a)
(13b)

(13c)

(].:)

(13e)

Public Law 97-214, Title 10 U.S.C., Section 2826

"National Electrical Code," National Fire Protection Association,

Batteryaarch Park, Quincy, HA 02269
DoD lrective 4640.3, "Unofficial Telephone Service at DoD

Activities," August 20, 1979
DoD Directive 4640.4, "Standard Rates for Unofficial Telephone
Service at DoD Installations," December 22, 1982
MIL-DBK-IO08, Fire Protection for Facilities Engineering, Design,

and Construction
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Chapter

GEEEAL- OBJECTIVE

A. It is the Department of Defense objective to provide ailltary
facilities that are complete and responsive to the functional requirements
they are to support. Therefore, the design effort and the basic contract
requirements for all projects shall include all those elements of facility
design required to meet this objective.

B. This Manual prescribes broad technical criteria and policy guidance
for design and construction of safe, functional, durable facilities which have
reasonable and appropriate maintenance and operating costs over the design
life of the facilities. Detailed design criteria and procedures which ay be
developed and issued by the DoD Components, will be consistent with the polic
statements and criteria contained herein.

RESPONSIBLE OFFICE

The Office of the Deputy Assistant Secretary of Defense (Installations),
0ASD (RAaL) is responsible for the Kenerel adulnistretlve ment of the
entire Manual, and for the development and inclusion of all criteria in it.
Yhere it appears necessary to waive potlons of this Nanual for specific
projects, such waivers will be requested by.the Department concerned with full
patlculars and Jutlflcatloa.
1-] ORGANIZATION OF NANUAL

The following chapters of this Nanual set forth DoD technical criteria
for construction of military facilities, includlngReserve Forces facilities
and family housing. General criteria applicable to all facilities are given
in the chapters covering the basic engineering disciplines and special
criteria are given in separate additional chapters. Specific criteria, for
individual facilities are given in Chapter 3.

B. Although not indigeneous to any specific chapter, the general guidance
which follows applies, as appropriate, to all construction covered by this
Nanual.

3.1 GENEEAL: The criteria in this Nanual shall be used in the planning
and design of (a) permanent facilities, including faLtly housing, in the
Ltlitary construction program; (b) minor construction and nonappropriated fund
projects; and (c) major alterations to existing structures for the purpose of
rehabilitation or conversion into permanent facilities; and (d) to certain
nonpermanent construction, as indicated.

The criteria herein apply to all facilities at military installations in the
United States and, to the extent practicable, in other locations vcrldwide.

3.2 INPROVEHENT TO EXISTING FACILITIES: Improvement of existing
facilities for the sole purpose of mooting these criteria is not authorized.
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facilities and faaily housing, refer to Chapters 16 and 17, reapectlvely.

3.4 REFgRENCED DOCUNEHTS: The DoD Direottve8, Intruotiona and aalected
technical dace, publications and standard8 referenced in the text by banic
designation only, for a pare of this criteria to the extent required by the
references thereto.

-4 DESIG COnSIDERATIOnS

4.1 ECONOMIC STUDIESz The architectnarsl and engineering design of
ailltary facilAtle8 shall be deteraned by engineering, econoalc, and
environmental studies. In order to povide the optiaua combination of an
efficient and effective facility at the aoat economic coat and least adverse
envlronaent iapact, these studlea should include, but not be lialted to, those
design features of the facility which contribute aoat to the construction
coat, energy efficiency, and environaenal iapaot, such as (a) siting and
orientation; (b) architectural features, including building configuration,
coluan spacing, and story heights| (o) structural systems; (d) exterior and
interior finlahea: (e) pluablng systems; (f) electrical systems; (g) heating
and air conditioning systeu and (h) exterior supporting utilltlea and roads.

A. Such studies shall oo--ider the llfe cycle coot of the facility 80 as
to arrive at an econoaic coat which take8 into ooaslderatlon not only the
initial construction coat, but also operation and aaintanance coat8 reflecting
the best information available on the behavior of aaterlals in the environaent
to which they will be subjected and on the projected operation, aintenance
and repair costa of utility system, aoeever, the requieent8 of Executive
Order #1200 whCch specifies that ne building shall achieve a 4% reduction
in energy use (below the level of 19 ]mAldLugs) by 1.98 shall be paraaount
in decisona involving architectural and engineering design.

B. For peoJeeta having an estinated scat over $500,000, the esign
agent’s project file shall provide suitable docuaentation to (a) verify that
the necessary studlea have bees ade; (b! ideatify the alternatives
consldersd; (c) state the decisions aade, and (d) indicate the basis for the
declalons.

4.2 DESIGN REUIRERENTS: Dealgn of facilities shall:

A. Be based on the actual requireuenta of the project.

B. Meet the operating requirements of the using activity and provide
reasonable flexibility to accolodate foreseeable changes in requirenenta by
the using activity.

C. Provide highly functional faciltlea at the lovest practicable
construction coats, with due regard for econoay in aaintenance and operation
of the facility.
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D. Be esthetically compatible with the type or importance of the facility
and the local .environs, and meet necessary environmental requirements,
including applcable Federal, State and Local pollution control standards and
criteria.

4.3 CONSTRUCTION QUALITIES: In no case shall the quality of construction
be higher than is necessary to provide construction suitable for the actual
needs of the intended occupancy. For service and industrial facilities, such
as shops and storage facilities, an austere qualit of construction wih
reduced finishes shall be used. For buildings of more sophisticated
occupancy, such as laboratories and aJor headquarters buildugs, a higher
quality of construction with better finishes amy be used. Spec+/-fic criteria
for any individual facilities are set forth in this Manual.

4.4 USE OF LOCAL ATERIALS AND SILLS: Designs shall consider economies
that can be effected by the use of suitable local materials, constcion
methods, and skills which are consistent with the intent of these criteria.

4. USE OF E ATERAS AD TECHNIQUES: New materials and techniques of
construction, which can be conclusively shon to have produced satisfactory
results in actual use, shall be considered in the design of new facilities.
However, use of proalsing mew aaterlals and techniques on a trial basis is
encouraged. hen one Deparent plan such a trial the other Departments
should be notified of such pla, ad eventually, the results of the trial.

4.6 USE OF STOC PRODUCTS: Comrcially available stock or standard
ateials, fixtures and equipment shall be used whenever practicable.

4.7 FUNCTIONAL USE OF ATEXRALS: The ue of both structural and finish
-materials hall be consistent wih sirple functlnal design and shall .be
appropriate for local climatic conditions.

4.8 I)I SYSTEMS: Th us of’buildng systems, wherein dimensionally
and functionally precoordinated yste produce an essentially coerplete
anclonal structure, is encouraged prowided that the agnitude of the
procurement warrants the economic production of the components, subsystems and
syste involved. Economic studies and/or arket research data should be
available to document the Justifiction of the procurement in lieu of
conventional design and construction.

A. Definitions:

() Building Systens An entire facility made up of subsystems that
have s positive interfacing relationship with each other, and is designed for
an effective combination of production, installation, and performance.

(2) Sbsystes A combination of parts of components which are
designed, produced, installed and intended to achieve a coordinated,
integrated and efficientunctional nssembly. These subsystems are not
necessarily baed on trade divisions.



(3) Industrialized Building Yactory fabrication and assembly ofsystem or subsystems ehich are transported to the ob site and erected.
(4) Relocatability The ability to economically dismantle,transport to a new locaion, and re-erect facility.

B. Criteria:

(1) The standards and quality inherent to building systems underconsideration shall be in full conformance with the provisions of this Manual.
(2) The component parts shall be readily available and shall be ableto be procured competitively. In other words, it is not the intent thatdesigns or availability of specified or offered component parts be subject tofurther research and/or development, but rather the component parts bestandard "stock" and "on-the-shelf" items.

(3) Relocatability ay be specified only when the projectjustification certifies that the facility, or facilities, involved is ofuncertain tenure and the provisions of this feature will not result in.adegradation of proven standards of design, engineering and architect orresult in increased operation and maintenance costs,
ure,

hen relocatabiliy isthe primary design consideration, provisions of DoD Instruction 5.5reference (a)) shall apply.

4.9 PRE-ENGIBEERED N3ILDINGS: For the purpose of this criteria,pre-engneered buildings shall be considered as those buildings in variousconfigurations and sizes that are available from manufacturers as a standardstock item. This type of construction may be used for DoD buildingssuch use is.indlcated by life cycle cost to be eonomical, where they willmeet the performance and functional requirements of the project and arearchitecturally compatible with the envlronment.ln which they will beerected. Because of the great variance in the quality and cost of suchstructures on the market, extreme care aue be used in selection to insurethat the quality of the facility to be provided in commensurate eith theproject requirement and expected longevity of the ,ktssion to be served.

4.1 _FURNISHINGS: Furnishings in personnel quarters shell be provided asprescriDeo in pod Instruction 45.43 (reference (b)).

REFERENCES
(a) DoD Instruction 4165.56, "Relocatable Buildings" March 2, 1973(b) DoD Instruction 4J65.43, "Provision of Furnishings in PersonnelQuarters," March 7,



1.2 gXgCVg OEDn 1114, Cll $,. 1970
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le. oer Cs, e E.O. fuher rels CC feder

8SLee Cor, ce, and ccro1, on a cus b, accuracies

1.3 ZZCOTI;V 0EDI 1L593, fAT 13, 1971 (reference (2d)). s E.O.

eirl8 c e Fed veC 11 pre ldermhp pr, reacor MnCa e hcorc d croc of

e t. och C, ch g.O. re: cc federal

Cce res csa co decc lces, pla plr n ch

y Cc fery oed sloes, stres objects o
CecC or coosLc Sfcce e preseed, ceacoced d

ced or e :sCL and beLc o the ppe.

OtscharSe ELLnuacun System PDES) vhch requires chic federa tSunces
pply Co the 8avrounenca PcocecrLou J4unc7 for s pemc for each point

eource of mCemcer dcharse. The arc a8o requires b7 Ju17 1, 1983, che

bec practicable vasce Creacumuc cecbnolozy for publclyoovued creacnmc
voz4ca, laqurenmuca and procedures co epp for persLca under the PDES

re covered b 40 CTE Psrc 125 (reference (2f)).
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..$ IEDERAL TER }LLIZON CONTROL

,979, not be tve for mtmer eat-

rc s noc applle eve :C:cs he e ce cost o st cost eIvecetIve re per c.

sh ply : s: able :ecoAo ecc7 acZe by y 1,198.

Xn consonance Ich the above Cous:essiou and Asc:aclve dce,C oZ8 8er li voc IC7 are applle Co

A. /.roumecal accors uill be exsmAnmd careuAly in ohm developueuco ptoeccs and n the study o! aceraaCive means o! meecin4 requireaencs.
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C. Racoeudatlons on projects II be based ou a bancod evaaiou
of military requruente, end the monster7 and envirounental factors
involved.

D. T,sportnt hecorc, scent, archaeolosica sites, a ocher eas
of ec ceresc rel to t dle d plant e 11 be

E- 5rnermver practicable, the envzonmnt of the cnC7 or locc7
n ch the plic r art sCuc od be ced u co cease
i vue co the bl. cessa crdcl shl be incaid
e scats and locC cde Ch the reics of

(rerancs (2a)).

F. In the development of mlicaz7 facllices, care ehll be taken co
achieve destsn ezcellence.

G. Necessz nssures rill be talutn Co stnlnlze Lll forms of environ-
mental pollution sad aeec federal, state, and locaJ, euytroumenca quilt7
sandards

A. lfester Plmmns: DmveZopment of base mscer d.u-shalZ nco
ccount msvroumencal quoit7 couleratous (see chapter ).. SirenS, oantaclou, and arraneemenc of budtnzs vtlLn an ver-l
plannn nd de4n frammmrk (see chapter 4).. TopozraphT, natural beauty considerations, and h.ards and nuisance
sffeccb (see chapter

D. Gradlne, dralnaee, and erosion" and duet control (see chapter

Flood hzmrd considerations (see chapter ).

1. Lndscaplas and open 8pace dLstrllmtlou, arrauseamsc, 8rid ue (see
chapter 4).
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(see chapce )

R. Scln8 o c111cles (see chmpce= ).. Scln8 o bazs:dous macertLl.S actlt:les (see chapter ).

J. ,enersl :chlceccu:l destsn pravtsous (se chapter .).

T,. Noe (see cpCe: ).

L. Provisions for the phlcslly handicapped (see chapter 15).

3.2. I[IWTOtOfITAL lrECTS OF A/.TIVE A:)&CES: =oceeccs of alcectve approaches co p:td8 reced scicles shall be
lyd dc ch a ev crd hcl e lroenc and
1 any decrenc erC eCs.

2.-t PEPTTON O? DirROrs’tT

cdce ch e retcs o
fr C c tC7 D recClv 6050. and6050.7 (reereucee (2n) (2o)), elc eCs 11 be cotdersdn the p1t of e proec 8 oss.

c scc sctcc 11 e: d procese -8ccordceD Dl:ecctv 605001 t 6050.7. dcta, e a proc Is o

ded fftcteuC oJecC toc1 able. anyce, ecstc scac for lca csc proecCss1 be t ce: e dace o sl oca coccl pros: hd sc the
asbe oc the doc o c1 uSsS cespouse ceced.
2-5 ,,POLLUT:

5.1 GI:llZL POLZCT ON I)LLITTZON sI"DfDIT: erl pollcy cefor abacc of 11uClou ac se clacto cered DoDreccLve 5100.50 (reeuce p)). sccordce ch the re.truants oZ.O. 12088, Ohm d o lca cccl proeccs museprwus for mqcL e app1le seawards for the control of -lucl. corZy, the 1 sl of e lcs
Prq8 sd cle a scacc cact chac uecessa prns fore coucoZ o lluct e been c1 the project des.
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A. Development of gcer Pollution oncrol Projects. DesiZns require
for the concoction, aceracloa, a dicio o cer ucou control
aclicies 11 iaciac n ,uficienc c co ,,,ur, ,o coac
estates or zeca rses cpauce with applicable water

qualiC acaards and ich installation spill prevention coucro and
co.cerises pa see 0 Cn 2 (referees (2q)). ere aCecive
chods are aAlabe or meci cer qic criteria, decisio shal
be bas on the requlrucs o Z.O. 28 a A, a scenic ,cie,

(see chapce ).

C. Processin8 of Water Pollution Control Projects. In accordance
rich Section 807, Public Lv 90-08 (reference (2r)), prior to expending
funds for the construction of vasce treatment facilities at military
installClone, decec s ruir b the Secreca of Defee or a

desiee in consultation ch the Offict of Feral civices of the
lirouc ?:ocClou enc, "Chat C dree a c of sce dis-

eal a creanc ruir in the ea in ich such lica ical-
1scion s lac are cosCenC ch applicable Feral or SCats racer
qlic so,erda or ocher rrmncs, a Chac the pla sscm rill
be crdic in c ch a state, cc, or icil prrm ich

rres cicies co c 8h relac abaCmnC mames as are ner

mm Co hlm arede racer 11uciou’clep."

(1) Construction of racer pollution control projects rill noc
be undertaken (a) until s formal memorandum has been obtained from the
Office Of the Secrtter of Defense indicatis compllanct th the

.provision of Section 807, Public Lv 90-08; and (b) until approval of the"
proposed mter qumllt standards b the RegionI Office of the
mental Protection ency.

5.3. CONTROL OF Zlt POLLUTZON: Control of air pollutlon at Defense
installations shall be in accordance rich E.O. 12088 ,as implomenced
by DoD Directive 5100..50.

A. Plannins of Air Polluclo Control Projects. It is essenclal
that plaunq for all air pollution abatement facilities be started far
euouah in advance to obtain proper eusineerins roviev of 811 applicable
standards and all alternative solutlons, to .the problmss. Adequate lead
tim is also necessr to develop, suitable desisns hich 11 provide the
re-isit cost estimates necessary7 co insure s reliable bud|st projrm.

InJinteriq Considerations of r Pollution Control Projects.
air pollution control facilities must be prd to met current

ssou so,erda Chin the c 1c esclsh in I.O. 128, ic is
esncisl that full einemri coiderttiou be seven co ssible fuce
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under the Clean Air Act requAring emAssion controls: sulfur dioxide,hydrocarbons, particulates, ozides of hirosen, carbon monoxide,
uercurT,and beryllium.. Others may be expected. More stringent missionstandards are anticipated ee states move co meet the primary and then thesecondary ambient air quality standards under the. Clean Ar Act. To theextent pessibe for current projects, euZineerins decisions mill be made coecccamndate future nddiCions or modifications nt mn/mum cost.
mandatory that the desi4n enSineer be fully knovlnd|eable of pollutioucontrol requirements being considered fmr ucure adoption,
the scats and local levels. The fooving is applicable:

(I) here alternaclves are available for uterine airstandards, decisions shaI1 be based ou the requArements of E.O. 12088 andI151& and appropriate enineern8 cost studies (see chapter 1).

(2) See Chapter g for guidance on fue selection.

$.. $OLXD WASTE NAHAGtMNT AND DISPOSAL: Solid vance uanasemeucand dispesa ac defense installations shall be ia accordance ich E.O.12088 and qB CircuZar Ne. &-78 (reerence (2s)), as implemented by DoDDirective 5100..50, DeD Xastructiou I20.1 (reference (2c)) and DoDDiroccive 165.60 (reference (2u)).

2-6 EHVXROHMEHTAL PROTECTION DUT COMSTRUCTION

Xa accordance uiCh Public Lm 9-lg0jand LO. 12088 end 1151, handevelopin the design for "project, necessary measures shl be taken coeliminate or minAmze dngrndtion of the environment during conscrucciouoperations.

6.1 IEVXE OF CONSTRUCTION PIOJECTS: Conscructiou .projects shallbe roviemsd Co te echer there are a tenci sources o -luCion or other daze Co the euviroenC ich may occur durinS theconstruction o the mCa acCie8. e scope o envroencacoeraCio di coccCiou civCee couce Ceucio the r, racer, a la, a Lolves se, solid .vance, riancenersy, hard0ua vmaCe, and ocher pollutants. XC aso ncudea thepreaCiou eant o senera aesthetic values duri a acercocCu.

6.2. TrIHXCAL PECXFICATXOI FOR EHVIROIMENTAL QUALITY: Upon a dCessation’chat chert s a ceucia nonce of dqracion Co the eirom di cocciou oracio, suAcle priJio 8halX inclin C Chnica siicaco o the project co elnace or nze thet. In delopiq these scificaCo, parcicuXar attention shal

&. Assuria8 the federal, state, and local Lays pertaining co environ-mental pollution are complied with during the construction operations.

B. Priding coverage in the specifications to mAuimise potenciapollutiou run construction operations, incIudiq: (1) air pollutioncaused by open burnins; use of volatile materials, such as asphalts,paints, etc.; and dust caused by clearinS, grubbing, and excavation; (2)rater polutiou caused by spilnge o uels, oils, 8rease, and bitumen;eroeion; cement and concrete spillase; a|sTezace ashing; and sanitary andother vases disposal; (3) noise pollution; (a) sediment control; and (5)destruction of land fors and of vezeCacion.



The NsC.ooLI l:uv.mmeuca.1. Policy c o 2969 (bllc v 91-90)
(83 Sts. 82)
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92-500)
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92-217), Dmb 27, 2977

=," &, 979
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Sc 807
Cc No. &-78

Cmmt;" st 30, 1977

:cs, m" Cob , 1976
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CHAPTER 3

BUILDINGS AND FACILITIES CRITERIA

3. l GENERAL

This chapter sets forth space and other specialized cr|terfa applicable to
tndfvfdua! repetitive type buildings and facilities. Category codes, where
shown, for the vartous facilities are tn accordance with DoD Instruction
4165.3 (reference (3a)).

3.1.1 Naxtmma Space Allowance. Space allowances shown, unless otherwise
noted, are maximums within which specific requirements no.ally shall be met.
Engineering-economic studies shall include a detailed analysis of the
activities to be acco,modated to determine the amount of space to be provided
in the facility. Where DoO space criteria are not available, accepted design
and experience factors shall be used to deter=ine space allocations for the
various component functions of the building. However, Sac. 607 of P.L. 95-82
(reference (3b)) authorizes variations tn cost and floor area limitations for
the use of solar enerLy systems. Use of solar energy fs encouraged where
fs practical and economically feasible. Therefore, increases tn the fol]owing
space allowances are authorized where such increase is required to pem, tt
tnsta]iation of solar ener9 systems including cooling, heating or a
combination of both, and where such systems will be installed.

3.1,2 Bast of Space A11owances.

A. Nt]ftary Strength. Except where othertse noted, the space allowances
shown are basedon the authorized projected military strength of the
installation concerned. See individual items for variations fn methods of
calculating strength.

B. When other installations in the vfctnity are satellfted for specific
support, the military strength of the satellited installation my be added to
the mii|tary strength of the support installation. However, when a number of
installations or concentrations of ltlltarypersonne] are located in proximity
to one another, as in a metropolitan area, the facilities provided in
accordance with these criteria shall be re|atedlto, and governed by, the
aggregate military strength in the area.

C. klhen an installation serves a substantial nuaber of transients, such
as fleet based technicians, trainees, TOY students of Reserve and National
Guard Personnel onactive duty train|rig assignments; the average daily
transient strength, based on a lira projection of the total yearly load of
such transients ,my be added with the number of the permanent party personnel
to arrive at a total military strength, klhen the transient load s clearly
pertod|c rather than continuous year around, the average daily strength shall
be based on a firm projection of the totalpertodtc load provided tht load
occurs for a period of 90 days or more. Otherwise the average daily strength
shall be used or 60 of theperiodic load my be added to the number of
permnent party personnel, whichever is greater. If the periodic |oad occurs
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for a period of less than 30 days, tt sha1! not be used tn computing militarystrength. In overseas areas, when ctvt!tan employees and their dependents areauthorized full use of certain facilities, such empIoees and dependents maybe counted tn determining military strength for those facilities. Foreignmilitary assigned or tenanted on the Installation may be counted wherevercountry-to-country agreements st tpu/ate author tzed use of onlbaSe fact I tt tes.
3.1.3 Computation of Areas. Gross and net area of facilities (other thanfmt!y housing) shall be computed tn accordance with A, E, and C below.(Unless otherwise noted, the gross area a!!owances tn this chanpter do notInclude the required mechntcal equipment space.)

A. Gross area Includes the total area of all floors, Includingmezzanines, basements, and penthouse as determined by the effective outsidedimensions of the building. One-half the area shal! be Included for uncoveredloading platforms, c_overed ground level or depressed loading facilities, andcovered but not enc;osed passageways, porches and balconies, and stairs.i[xtertor uncovered stairs, uncovered stoops, paved terraces, and all enclosedspace having an average ceiling height of less than 7 feet [2100 m! shall beexcluded.

Net floor area Includes the total gross area excluding:
1. E[xter lor wa 1 ! s.

.2. Interior partitions.

3. Stairs and stair towers.
4. E !evator shafts" and mech inery space.
S. Toilet and cleaning gear space.
6. Permanent ha 1 !ways and corrtdors.
7. Nechantcal equipment and water supply equipment space.
8. Basments not suited for use as office space.

C. Net office area Includes the net f|oor area less central files,storage, specfa! purpose, conference and atscel laneous rooms not spec tfused as office space.

3.2 AOKINISTPTIYE FCILITIES (Category Code 610).
3.2.1 Space Criteria. The f!oor net area per butldfna occu ant shall.l_e.ss_.th.a.n_llS ftz [1.0 mZ] and shal! not exceed 130 ft2"[12 l. "rh.

be not

o..,.__. L J. Specfa! purpose space such as__uu__,_u.r._u., aral:ng .rooms, a.n= computer Installations, when usttft.p.r.,on., requ,r.ns, .y oe Included within an ,dnInIstraIv. faelyhmve.ver_thelr areas are In addition to theper oufIdfng occupant.
-.w. ar=a aria ne Ol"Ttce area



3.2.2 Space Occupancy in Washington, D.C. Area. Policies and criteria for

the assignment to, and utilization of space by DoD Components in the

Washington, D.C. Metropolitan area, shall be as prescribed in DoD Instruction

5305.3 (reference (3c)).

3.3 UNACCOIANIED PERSONNEL HOUSING AND DINING FACILITIES (Category Code 720).

3.3.1 Unaccompanied Enlisted Personnel Houstng. (Table 3-l) Reserved.

3.4 Unaccompanied Offtcer Personnel Housing (UOPH).

A. Space Criteria and Accodattons shall be as follows:

I. Grades 02 and Below The oet living area of each private suite

shall closely approximate 330_it [3J mz]. The allowable gross building

area shall approximate 475 ftZ E44 mZ] per officer. Accomdations shall

consist of a living room, bedroom, bathroom, and kitchen.

2. Grades 03 and above The net living area of each private suite
The allowable gross building

shall closely approximate 460_it [43 m2]
area shall approximate 650 ftz [60 nF] per officer. Acconmodations shall

consist of a living room, bedroom, bathroom, and kitchen.

3. Net living area is measured from the inside face of the

peripheral wall of the suite and includes all spaces and partitions thereby

inclosed.

B. Design

General Guidance in designing specific projects I appropriate

space sha i be allocated for conm)n use and service type fac 11ttes such as

lounges, vending machines, control offices, central storage then rooms,
entries and circulation, mechntcal equipment and

cleaning equipment rooms,
other stmilar ttems whtch amy be required, tn order that the complete facility

w|l| reflect the lowest practicable gross area compatible with adequate.

accomodations.

Z. Capacity of UOPH Buildings. In the interest of economy, UOPH

butldin s nornally shall be of large capacity (100 or morepersons).
.......;,1 ,n-*urtton of small caoacity facilities shall not be undertaken

when long range rltS Ca De consolau u .v r

C. (levatos. Passenge and frelght elevators shall no be povded n
UOPH butldngs less than fou stortes in hetgh.

D. Cost L]mttat]ons. For he purpose of detemnlng colance w]Lh he

app]]cable congressional lmaton, the cos of s UOPH butldng shall

co.rise the clee cos of the building o he 5 f [1500 ] lne, less

the costs des]gn and engineering and unusual costs such as ple foundations

and se]mfc construction, but ]ncludng e costs of heaven9, chancal
ventilation, evaporat]ve cool-trig, aJ cond]t]on]ng, and 1ndlvdual personal

storage lockers, closets, and wardrobes (ethe built-in or fee sandng).
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E. Improvement Projects for UOPH. The objective for all iprovementprojects shall be to achieve the new conatruction standards indicated inparagraph -4.2A. &ll necessary improvements to a facility to achieverequired standards shall be accomplished as one project. Phased construction,over a period of years, shall not be used to bring a facility up tostandards. Impovemenshalt meet the construction criteria contained inthis anual.

Enlisted Personnel Dinln Yacilltlss

General.. The establishen of central kitchen, central food preparationfacilities, central pastry kitchens, central bakeries, and meatcuttingfacilities for an installation’s appropriated fund food service program shallbe subject to the policies .conained in DoD Directive 8.10 and DoDDirective 4100.33 (referencea (e) and (f).)

2. The policies, and procedures for ILCON, O and MinorConstruction. pro6Tazing established in DoD Directives and Instructions shallbe followed for food service facillties.

(Remainder of this page intentionally blank)



3. Cousola1ou.

2. Exsin$ [ood service facili=les no longer reLred
pore the mssion shall be onvered co ocher use, en the. necessa=y
funding is authorized for conversion.

C. Menu. The dsu of dining and supporting good servcefacli-
Ces sha be based on che DoD Food Service Program and che 2-day Armed

D. Planning Guidance.

1. Food Master Plans. Maximum fforc shall be directed by
each food service offce cov&rd the development and refinement of
nscalacion food service master plans for food service faclcies.

.2. Meal Periods. For planning purposes:

a. The Coral servng/eacing cme (meal period) shall noc be
less Chart 90m.tnuces or more than 160 -nuces.

b. The serving cse shall noC be less then 72 minutes or
more than 142 tnuces.

Co Th acing Cim pr person shall be 1S minutes.

3. Serving quiremenc. The maximum number of enlisted person-
nel Co be served during a meal period shall be decerm/ned by mul:lplYins
ohm maximum unmarried enisced housing capacity by the appropriate
percentage(s) as provided below; except, an.sced personnel on separate
racou shal moc be included in the serving requirement when planning
new dining facilities or retaining and modernizing permanent accies.
Officers and .vilians shall uoc be included in the serving requirements
when plannlng retaining or modernizing enlisted personnel dning
facilities.

TTpe of Lssion/Operacion

lrcenCage of Unmarried
Enlisted Personnel in EO To

Be Served During a Meal Period

Trann
Besic aud/or Recruit Training
lobilzacion/Annual Training
Advanced Individual Training
Smrvice Schools, Pecruc Rmcepcon Stations

90



Fpe o .’Lssio,,/era:io

Rmote Locattous

Units), t= InstaLlations ($caCous),
Support Uui=s, Conscructiou Baccalous,
Shipyards, apou Planes

Pmrsounel T=ansfmr and Overseas

110%

I The percentage of 110 should be applied against the 0xlmum facilic7
order co determine the serving requizemenc.

Use and Capscites of [zlsctng Facilities.

based ou an evaluation of eziscnI capacities, relationships co orking

areas o be served. Evaluatlou of exlstng food service systems should
cousider design uspacltles, age, condton and location of facilitiesrelative co ork and UEPH areas.

b. Ealuatlon. of current- rates of use and serving capac-
cies shal be ade for each ditn/ng facility vtchtn the location choseu

addition or :odernizaton project. Excess serving capacity shall bededucted from he coral servtn requtrent as defined n paragraph3.5"03 above, when planning nay facilities and :/ntatzed o :he ex:en
possible when consolidating and/or moderuzing existing facilities.

facilities shall be decerm/ned by c appropriate ood see o:ce.
races sl d as a de en decenn sen cacces got
uev d sCins dtntnz actCies.

Full serving llne for full menu meals. 8 Patrons/Lnuce

Ited.:ed A Line -ch shore order menu service. 5 Patrons/minute

Short order menu section alou when used in
conjunction vith a line.

2.5 Patrons/tnute

D Full serving line plus shore order section 10.5 Pacrous/minuce
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1. The gross floor areas and ohm number of

Co ed s11 ofo Co ble

2. e oss ars do oc le cal cin, v-

Ces, o: :cevnS, scoring, r$, ng a eating o.

cu2ca eqeuc : sces as :eq=ed, s
aras en ble 2. A sins1* =e sl

diane far.icy.

0 co 80
81 co 150
151 co 20
21 co 400
01 co 650
651 1,0

1,1 1,500
1,501 2,200
2,201 3,000
5,1 Co ,000
,1 5,000

3,500
5.000
6,400
8,900
12,900
17,200
2.0,800
29,500
’36,300,900
52.000

325
465
595
830
1200.
1600
1735
2745
3375
4175
835

3. Sp4ce for vestibules, 4tercounecttn$ covered mlks,

enclosed corridors, and ocr arcCecCural d.vicss for cZCe a
corc e c ed In table 3-2 ded, If need is fl+

cified. cctc llisencs cb d sce Co nin facillcles

are C ciable.. Sc for n-fhC Cchens s noC nced n Cable 3-2

a Y d@d, J fY csd by C approprzce food sace
off,ca.

I. Fu,ction P,equlrments. Dinlns Facillcles for eisced r-
sol sll provide for feCarta style sauce. sts sZ1 provide
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for place service for resar enu and shore order maas. Designs forcaeteria style dlnin aciiles s ie sard s@in lnas,
areas povded dnns fac7 dess are scre-headco/
reZeraC dc sCocaze , uprosou scoraze, dshsZ, c aP snZ, ofce(a), aah a sarze ss, c:ou poyeeCognacs, poyee ocrs, cecen8 pCfo.

2. Interior lesn. Interior decor should be commensuratehlh qcy crl ececlas a a :c o c sc des.C y ovded an cectve lr sh nEdn acttces. rc s noc provided rk areas acac eas .e., entrances, sace-coC/aser scacoussenK nes, ood preracoa a coonK ars, scorase, ec..rc s comply Ch c cecc requ=ac coucaned n cpcer5. A "No Snz" area s desaced 8C sed on an esc-ce of nS d non c:o ed accordance h

3. Ceiling He$hcs. Ceiltn$ belshcs for dnn8 and riouskiccn areas sll ohmn cousoc ch c sze a fccousC sce, d s uoc ceed a Zhc o 1 c [270 ] from

heKhcs coapaCbZe ch cco.reqrencs s escabshedocher areas.

4. Structural. Structural plannnS shaZ be coordinatedthe unccioual Lsyoucs co eure cc resa refrigeratedin zes are :ee o cos. s are cced n nnS akiccn a:eas, ces, for econic desl, a s oedso c co de fcCtou, operaCo,

5. ousClcs. ousctca cousderaco s be en ndes o re shnS, chen a other areas, n order :c noseSeves c ceed Ohm xs escablshed by :ha DoD heathSseaclou oSr as a DoD a$caCve seaward :o OS.

6. IcaCou a Sold Sysc. nCercom sysc, sudbe ovded cveen the senz tnes a the suprc areas .e.,ktccn, otce, etc.) n dtntn factlcles vns a selce cadency o6 or re rsous. Dtntns ars sd provded ch pubcaddress d so system or the c:ansmlssou o annocemencs abroadcast of recorded ceral, resardess o= the acc sze orseinK paclcy.

7. Hmalch and Santacion. AI aceCs o design and construc-tion o ood service actltes sha conform to the standards o theNationa Sanicacon Foundation.
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8,. Food Ser’v:L.ce quipme,t.

a Food Service equipment ich is an affixed, inteEra!
pare of a facilit7 shall be classified as ass A equienc and povded
fr conscrion fds c of a cous.ion oarac.
vch s the venc procured ch ocr c coasccon fds and
reqes come,actor nscallaCou ch couscCon fs sl

aad or an lncera rc o a aciliC s vsuc shed
a veeuc scaed as ss C mqenc ch ocr cn cousc-
cou

c. Gsoline-fred field fod service equipment sh.l uoc
be used Lu food service facilities.

3.5 ZNSTALLATTOHS-ALF.qAHCE FACTLITIES (Cacqory Code 219).

3.6.1 Space Criteria. Te max.mum gross areas for uscallatious-
maintenance sps, clng sce for .a.cn cnical equenc,
based c ur of vlau a/or li.ployes nencly
asszned co c ncence oraclbu, are s n cable 3-3.

TABLE 3-3

SPACE CZTEL F.O ZNSTALL.TIONS NTENNCE FACILITIES l

Total Gross Area
Total inCencm

Up co 30
31, $0
1 100

101 150
151 300
301 500

fc2

8,700
12,100
16,700
21,100
28,300
34,800

810
1125
1555
1960
2630
3235

1’ Aloancee ehowu provide for ohm follo-nS fxmccione. I other
follonz fcco ace raqred, sce y appropriately increased
cifcacou s docncsd.



3. Plumbing and heating shop.

5. Psinc shop.

clve mancenance, refuse collecion, insect and rodenc control,
road maintenance facilities, moving and z-iIng, and emergency
service shops.

7. Central tool issue, shop s:ores and shop :oilers, and locr rooms.
8. Admlnls=ra=Ive offlces, tucludlng draftlnS space, co::Idors, and

necessa seLTice space.

non-shop a=eas,
[3050 ]. e
o essential

clesnS plans s
ius::ial :tvi:1es of

3.7.2 Space
facilities are siren in foonK c:ions. ess o:se uoed,t oss areas s le :eqred cen:al cnical
SpiCe.

3.7.3 Bakeries, Central or InstallaIon Tpe. Goss floor areas forbakerles, based on number o’f persons served, are shorn in Table 3-4.

3.7.4 Fire Statlous. k one-company flrs station shall provide aosalls for housing :wo places of apparatus, nd donltor7 space for one
fire company. The &Toss floor area shall not exceed 3,600 fc2 [335 m2].
A two company fire station shall provide three stalls for housin three
pieces of apparatus, and donlto:? spact for :wo fire companies. The
Sross floor area shall not exceed &,800 ft2 [&6 2]. For requirements
exeedlng the above crlterla, complete detailed ustlflcatiou shall besubultued to the DASD (I) for approval.



No. of
Persons
Starved

2,00
3,000
,000
8,400
10,000
16,000
20,000
26,900

FOR

roee ak7 raa

Bread

fc2

,500 18

5,200

,200 765

I0,00C

fc2

1,800

2,950

OOOO

t’ced tpaity of 8-bur peratoul

(Pounds

168
1,500

275
,, oo

.....

1,910

3,820

6, i00

5,000

I0,000

I hen operated 16 hours pmr dy, planes LII serve double the nuaber ofpersons shouu.

3.7.5 Con/lnemeuC Facilities (Guard Houses or Briss ecc.). The grossfloor area ptr prisoner shall noc xceed the lowauces listed n tables3-5, ch le facilities for usnZ, cans, lare a -ntscracou. re faclltces are co ncle sce for gai a pro-dcve ploenC, c 11 proz=d on c ss o dencedeqenC cequcencs buc noC Co ced 75 C2 [7 m2] gross c pc-

TABLE 3-5

SFACZ CEITEILA FOE PISONEP

Prisoner Capacity

Floor Area Per Prisonerl

50
150
20
400

fc2

550
0
350
33O
3OO

3-11

51

33

28



3.7.6 Laundries and Dry C1eann$ Plants. Laundry ad d7 ea:

very cbsrs supp1ed ch sCCc y cean vauc. s
o eqeuc need C serrated the rest o c plant by a
al; ever, a paraca ro is reqred Co sue Iveuc recovery
om the surouudAnS air. si of ue coasCrcAou or laundry
dry cleanin acilAies shoed ensure CC c air compressors,
cooers, air ndlAng and excuse ans seIced b c Faclimles
Sineer is located ou exterior o the ladr7 bldln Sce
reqed or s equc is c ncled c loor sce reqme-
merits eded or dcy/dr cleanz oraCAous. oss looc area or
laries d dy eaunS pncs, live of ler plants, are sho
In ble

Nuaber of
Persons
Seed 1

2,001 .r.o ,000
7,001 co 10,000

15, O01 to 30,000

Area Exclusive of oiler Plants
Laundr7 and Dry Cleanin Plants

ft2

8,500
II,000
;5,000

[=21

790
1025

1 For intermediate numbers use the next smaller plant 2 shift
operation.

3.7.7 BanklnE Facllicies. anklng facilities ay be establlshed only
when they are authorized by the U.S. Treasury Department. Normally,
there shall be but one banking facillC7 ac each icallaciou. Branch
ban, provldi complete bankinE seices, sll noc established
without the prior approval of he appropriate liary Department.
Space lowances for nn8 facilities are s In able 3-7.

3.7.8 Child Care Cnters. Child care centers y be established as
required Co provide day care for preschool age children (up through 5
years old) plus after school care for children up through 2 years old
in situaions where there are single parent families, or at times when
the family is temporarily unable to oversee and care for the child.
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Minlm- size of fclll:7 shall ac:ommodace no less

75 f2 [7 u2] E=os8 = cl. actll:les 11
la:t facet:tee, less. e sce love Is ceed :o provide
actd sleepinS ros poo (serrate r for 14:eu der
rs old), isolaciou ro, ood ce facilities, rollers,

office, lobby icln8 room. r of cld=en co uCtze faci-
lity s sed on local exectee ere applicable. ce no e-
vlo apeclence Is available, nbec of cid:en anclciCed sll

ins=aaclon supr, =tpled by 2 pl the ner o chilren o sinKleparc i:a faes ecelving dlrecc Ins:allaCon support.
7

co 1,000
1,001 co 2,000
2,001 co 3,000
3,001 co ,000
,001 Co 5,000
5,001 Co 6,000
6,001 Co 7,000
7,001 co 9,000
9,001 CO 11,000

11,001 CO 13,000
13,001 CO 15,000
15,001 CO 17,000
17,001 co 20,000
Over 20,000 Decermlned by En$inesrin$

Study

fc2

1,500
2,375
3,250
3,625
,000
,375
,750
5,560
6,375
7,190
8,000
10,000
13,000

[m2]

140
220
300
30
375
405
0
515

670
745
930
1210

I &:;lye due7 military personnel assigned co an nscallacion and sea-
Cloned within commuting re uoc served by another military banking
office plu clv111an employees of the Inscallaclon.

3.7.9 Csdic Union Facilities. Although credit unions are private
organizations vhlch are noc under cbm direct control of ch Department
of Defense, properly chartered credit union may be established on any
mllicary installation co serve military personnel and chair dependents
and ocher personne! as permitted in cha approved bylaws of cha credc
union. If ch credit union on an tnscalacion refuses or fails co
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&. omplece Credc Unlou Fac:L].tcles. omplece credit unou
fac11cles Include space for:

1. mcepcton and lobby space.
2. Teller space
3. Lncerview space.
4. Oeracion {machine and/or record) space.
5. cord-hodlnS sce.
6. senc oflce sce.
7. Vac (tre curtc sce).
8. ploees loS. sce.
9. ectn8 co (conferees. Space qLremencs. Space reqLremancs for credit ons are

Siven ble 3-8. Coca acCor is C s o factors dare,ned

b Ohm mbersp, assets, azccto, cocinI cd, a
empXoees for c lvidl c=edic ou as Siveu in ble 3-9. e
area %ovances y nceasad by 0%" Co alov oc future biness
ension.

TABLE -8

Factor Totals

Minimum

6
7
8

OSS

800 75
000 93
300 120
700 160
200 205
800 260
500 325
300 400
200 485

Yaccor Tocs

18
19
20
21
22
23

25

GXOSS

fC 2

6,200 575
7,200 670
8,200 765
9,200 855
10,200 950
11,200 1040
12,200 1140
13,200 1230
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FOg SP&CE -IDr-CEDIT ION$I

mbers

0 1,000
1,001 2,500
2,501 7,300
7,301 12,000

.12,001 20,000
TransaGCos

Par Day

0 99
100 299
300 99
300 749
730 999

Factors

1

3
4

0 $ 100,000
I0,001 300,000
300,001

1,300,001 3,000,000

Factor

1
2

4

accouncin|

achtnes
anua

Factors FmPOTeeS Far:or

1
2
3

Factor

2 3
6 9

10 13

18 21
22 23

1

3
4

6

1 ;en necessar the above factor cables me7 bm extended as reqLred.

307.10 Coa.tsares.
A. Gumra%. hen a commsary score s authorized under OoD

Directive 1330.17 (reerence (3o)), ohm rroee floor area provided
be sed on the dollar voe of es CC 8eneraced by he
m mbec of cive ducy, recited, occ authorized uscors
anccced cn ohm xc five ars.

B. Collateral Comncsar7 Equipnenc. eu a .couussary score
project is Co k ged fromlicar7 nsCrcion Funds, c gollon8
colCeral eqnc, en reqred, 1 prodded c initial
ousccou of ossar scores a fed n accordance ch the

Funded from PKlicar7 Construction Funds.

Dock Zquipmenc (Levelers dock boards, seals (air bays),
and bualrs).

conducs eephon
Conveyors, bullc-u



Coolers,
Door-opentn$ devices, &ucomatlc,

eacors

Fans dcs, usc or supply
Fans, fy Cy d re=zeracon a= rcans)
Fans,

Louvers, ca a excuse.

f=om faciiy sea.cure or b1-n refriseracors )

=iSeracors,
bcon display,

friseracors, cudns refriseraciou equenc built-in
Scccura suprcs

Sin, oduce, deacesseu, ed rcndlse, medl-ca food
vases dtsa

Syscs, el= olciounS (bldtns, encra plane)
Syscs, aporacve
Sys.cs, fra sprner
Syscs, flra
Syscs, recSeracors
Syscs, phys

2. Comatssary score equipment noC lsced n the above
paragraph will be classifiedas items of equinenc wch are =ovabe
nature and noc axed an ncegra rc o ohm accy a rere
fnded by ocher cn licacy nscriou Funds.

C. nscallacion of Commissary Store OperatlnK Equipment. All
utility runs, trenches, electrical onnecons, foundations, and ocher
requirements co permit installation of cossar7 score operacinS equl;-menc 11 costed in accordance ch criteria contained in DoD
lnscrion 700.5 (reference 3p)).

D. Space Criteria for Commissary Scores. .’he space criteria
for commissary scores, includinS annexes, shall noc exceed the maximu=
ross area $iven in cable 3-0.
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TAE 3-10

SP&CZ CITIIA FOE COIiISSAKY STOR.$

Volue of Sales Per l
Month in Dollars

15,000 15,000
25,001 50,000
50,000 75,000
75,001 I00,000
100,001 125,000
125,001 150,000
150,001 200,000
200,001 250,000
250,001 300,000
300,001 350,000
350,001 00,000
400,001 500,000
500,001 600,000
600,001 700,000
.700,001 800,000
800,001 900,000
900,001 1,00,000

1,000,001 1,I00,000
1,100,001 1,200,000
1,200,001 1,300,000
1,300,001 1,00,000
1,00,001 1,500,000
1,500,001 Over

ft2

6,000
10,500
13,500
16,000
18,500
21,000
26,000
30,500
34,500
39,000
43",500
51,000
58,500
66,000
73,500
81,000
88,500
6,000
103,000
109,500
116,000
122,5003

GI0S$ AEEA

[m2

372
560
975
1250
1490
1720
1950
2420
2835
3210
3625
4045
4745.
50
6140
6835
7535
8230
8930
9580
10180
10790
11390

ft2

6,000
9,000
15,750
20,250
24,000
27,750
31,500
39,000
45,750
51,750
58,500
66,250
76,500
87,750
99,000
110,250
122,500

[=2]

560
835
IA65
1885
2230
2580
2930
3630
255
4810
5&0
6160
7120
8160
9210
10250
11390

1 Sles volue does not Include s=rchar&e (rmy : Force) or ckup
( rlne rps). ove dollar vole ii reded by the

anciclced sales vole of nexes co continued in operation after
couscCion of w In cssa stores fore compucin& sce
all6nce foc new cossa scores. s lowance is sed on nol
sppins biCs a is desired co ice creue onKescion ac any
one cir. Sce lowances shoed uoc ceded en sppinK urs
are ireased sh action de riodic con&esciou.

2 The &ross area includes all conmtssar store requirements. (No addi-
tional varehouse Is required.) Space allovance is based ou display ad
handlin8 areas required got value og good dollar as of I July 1970.
BL$ holesale Processed Food Index (1957-59 avera8e 100) yes 113.5 as
og I July 1970. quest for space will be reduced by percent of
increase Ln SLS olesale Processed Zndex subsequent to 1 July 1970.
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3 22,00 ft 2 [ 30 2] is established as the axiu size for an
coumlssar7 score authorized for nw construction. Baquraments for
cossaries h exceed 122,5OO f2 [Ii 390 m2] i sucned co OSO
for approval.

& Exldes Alaska and Eawali.

3.7.1L E,,7,,c.hange Facilities.

A. Auchorlzed Faci!icies. e xchnge fac11cles listed below
are authorized b7 DoD Directive 1330.9 (reference (3q)) as facilities
wch y csm.ocaced.

Admlnlscraclve facilities, general
Branch exchanges (.avy: Location exchanges)
Cafeterias, snack ars and snack srds
solln, r sh, Ice sions, semite ceners
rles d eanK pncs, excngeraed
in recall stores
Inence sps, Insalion
S4Ice oucleCs

cbile ccs es store, overseas
usenc encers

S. Basis of Space Allowances. Space allowances rill be based
on provlslous of paragraph 3.7.11C, below, augmented as fellers:

i. Suhordnate Exchange Facilities. Subordinate exchange
facilities operated for the convunlence of sparate specialized actlvl-
ties, and established as an integral part of these ativiCiss, such as
snack facilicies in service clubs,bowling alleys,and operacions
buildings; outlets in air csrmlnals; snack and retai facilies, and
service outlscs in hospitals; barber shops in clubs; dining facilIcies
in depandenc schools, collages, academ/c bu/Idlngs; snack facilities in
theaters; shall be provided out of space allowances, auchorlzed for the
separate specialized actlvitles themselves, cachet chart deducted from
chs space allowauces herein authorized.

2. Military Strength in Overseas Couanands. In computing
the militar7 strength figure for an oerseas coeznand, as outlined in
paragraph 3..2, cim c uber of civilian ployees (U.S.
ocher cn sc country ciols), clins depeencs, ld from
appropriated or noppropriaced U.S. dollar fs a afforded fl
excnKe seice privileges.

3. Temporar7 Ut11zacion Exchange Facilicles. hereas
sp:e allowances for conscrutlon of permanenc exchange facilities will
be based on the auchorlzed projected assigned ilicary screngch, space



1. Space Adjustments. Except vhen othac3r4se exempted or
Ztaited haren, inc=eases noc Co exceed 20 perenc of ohm space
sac forth in paragraph 3.7.11 me7 be made in oh- size of ch various
cypes of exchanse faillcles, provided ohm aggregate coral authorized
for all cTpes of exchanse facilcles ac the installaclon ks
exceeded.

1. For opCAmtm &vaAlabilicy and convenience, major exchange
faclliCes shall be planned, Insofar as practicable, as. elements of the
ia4callacou’s cuAc7 shoppinK center, and combined for economy ven-
ever feasible in co.on sc=uccure bousins ocher elements of the
shoppins center.

2. Overseas coumsnds are authorized Co establish a:ea com-
munAc7 shoppin$ centers servnK personnel a oup of callactous.s Cance, the coquet7 reCa score ii Eeacure complete nes
o Nrcndlse, ereas ohm re stores aC C tCalcious 11
fMCe a Ced :leC7 in cesndinKly reded facilIcles.

E. Cost Computation. Justification for exchanse facility pro-
ecce shall include construction costs computed in accordance vith the
tnsc=uccioms shom: ou the reverse side of DO Form 813 Csee chapter 15).
These cost shall incorporate the come of aA1 pac=anenCly Installed
butldin equipment, vtch is related to cbe function of the sc=uccuce
itself. The coec of removable operating equipment supplied by cha
ezchane or its concessionaires shall no. be included in the cost of the
structure. "onsCrucctou costs shall reflect both appropriated and
noaappropriaCed funds nvolved, and the fair value of .Zurpus materials
and installation atltCa:7 and civilian labor, as applicable.



F. locacable Buildings. eloeaable buildings provided from
exchange nonappropriaced funds for ccac
uopproprzcad fds. arsp o cse rsocsbs budnSs .
v ccCsd r procc nvmncors rqrad
sccon 46.1 (reference (:)).

C. Exchange Administrative Facillcles. Space required for the
central administrative facilities of an Installation exchange, area
exchange, or regional exchange will be provided under the provisions of
paragraph 3.Z. Adminisracive space required for an individual exchange
facility, such u office space n ch main recall score or branch (or
location) exchange, shall be procidad ouc of the space authorized for

H. Branch Exchanges (NavT: Location Exchanges). AC instal!s-
Cions having a ,cLlicar7 strength o5 2,500 or ore, a branch exchange
(Navy: Location exchange), located so u Co provide convenient exchange
coverage of ohm inscallacion, y be provided u shown in cable 3-11.

TAmE 3-11

LqSTALLATION MLTAY SlqtENGTH

2,500 co 5,000
5,001 co 7,500
7,501 co I0,000

For ach addlcional increment of 2,500
or porclon thereof add

NtBEE OF AffTHOR/ZED

1
2
3

I A gross area of 7,000 fc2 [650 m2] is auchorlzed for each branch
exchange, however, space allowances for individual branch exchange
facilities ay be adjusted upward or downward as long as the coral space
authorized for branch exchanges s noc exceeded. Branch exchange facili-
ties may be utilized for any of the authorized exchange activities or
service outlets as required.

Exchange Food Service Facilities.

1. Cafeteria and Snack Bars. A cafeteria or snack bar
be provided in conjunction rLch che exchange main retail score, pre-
ferably as an element of the cozuncy, shopping cancer. Addlcioual
cafecerlas or snack bars may be located in ocher areas dere service is
required. Total cafeteria and snack bar space shall noc exceed che
space allowauceshon in cable 3-12.
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SPACE CRITERIA FOR EXCHANGE CAFETERIAS aND SNACK BARS

Up to 00
01 to , 000

I, O01 to 3,000
3, O01 to 5,000
5, O01 to 7,000
7,001 to 0,000
lO,O01 =o 15,000
15,001 to ZO,O00
20,001 to 30, 000

For ch addltiomal 5000 add:

fc2

1,850
2,700
5,400
7,400
9,300
10,700
12,600
16,800
18,600

500

[m2]

172
250
500
690
865
995
1170
1560
1730
46

OVerSEAS 2

ft2 [=2]

2,200 205
3,200 295
6,300 585
8,000 745
9,800 910
11,300 i050
13,300 1235
17,800 1655
19,600 1825

500 46

l Space for a s/nor feed/ng, facility located in a retail store, if
required shall be provided .out of the space authorized herein for retail
stores, rather than deducted from the space authorized above for
exchange cafeterias r snack bars.

2 Space for overseas area community shopping center cafeterias will be
provided pursuant to Cable 3-13 and will noc be deducted from the above
space allowances for cafeterias.

SPACE CRITERIA FOR EXCHANGE CAFETERL
AKEA COMMUNITY SHOPPING CENTEKS OVERSEAS

Authorized Customers in &teas I

l, 000 co 3,000
3, O01 to 5,000
5,001 to 7,000
7,001 to lO,O00
I0,001 co up

ft2

5,400
6,300
8,000
9,800
II,300

[m2 ]

500
585
745
910
I050
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1 Achorlzed cueommrs rll conels of Llltar strength and dependents

2. Caeer.a Aea CouLC7 Shopping Cner, Overseas.
ecer y ove s e o overseas
shoppinK (see raaph 3.7.11R). Space owances are siren

3. ExhanKe Snack SCnds. Ac Installations having a ll-
tary sensh of 3,000 or re, nKe ack stands y provided o
supplenc excnge food smces. Coral sce provided for one

uc of ck stands sll
3-i. Sce locaced for
sce lowauces In cables 3-12 a 3-13.

3,001 co 5,000
5,001 co I0,000
10,001 20,000
20,001 30,000

For each adltlonal 10,000, add

Number of Statious for
ach 900 fcZ [8 m2]

J. Gasoline, Car Wash, and Service Stations and Service
Centers. Space allowances for gasoline and service sea,ions and service
centers, supplemencal gasoline stations, and car wash facilities amy be
on the basis of either installation military strength or the number of
authorized customer registered vehicles where this number can be
substantiated. Military strength should only be used as a basis where
ohm number of authorized customer registered vehicles cannot be substan-
tiated. Space allowances are given in tables 3-16, 3-17, and 3-18.
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T.XaL 3-I2

SACE cxzzx OR ZXC"a,,"Z. SAC aAS

Up co .500
501 :o 1,000

I, O01 r.o 3,000
3,001 co 5,000
5,001 :o 7,000
7,001 :o 10,000
10,001 :o 15,000
15,001 co 20,000
20,001 co 30000

For each addCiona 5000 add:

0SS

fc2

1,850
2,700
5,400
7,AO0
9,300
10,700
12,600
16,800
18,600

500

(:ONUS

[m2]

172
250
50O
690
865
99.5
1170
1560
1730
46

OVCRSJS2

fc 2 [m2]

2,200 205
3,200 295
6,300 585
8,000 745
9,800 910
11,300 1050
13,300 1235
17,800 1655
19,600 1825

500 46

1 Space for a mnor fernsfacility located n rec score, Af
required shall provided.ouc of the sc aucrized rein for retail
scores, rather c deduced fr the sce aucrid ave for
ege fecerlas bc ack rs.
2 Space for overseas area’community shopping center cafeterias wll be
provided pursuant co Cable 3-13 and wll noc be dmducced from theabove
space aloances for cafeterias.

TABLE 3-13

SPACE CEITRIA FOR EXCHNC CAFETE
ARZA CO0ITY SHOPPING OVERSEAS

Authorized Customers

1,000 co 3,000
3,001 co 5,000
5,001 co 7,000
7,001 co 10,000
10,001 co up

in Areas1 fc2

5,400
6,300
8,000
9,800
11,300

OSS

[m2]

500
585
745
910
1050
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I Authorized customers vt1 consist of mid:Lear7 streuSth and dependmnts

sppnl (see cairaph .7.11). Sce oces ace iven
cable

3. F.zchanzm Snack Stands. AC nscalaclons avtn$ a
racy screuZch of 3,000 or re, cSe ck stands y provded co
supplant cSe ood es. coca sce_ovdd or one
sck ss C ceed a oss ar o 900
nc o k stands s noC ceed C onces s in cab2e
3-. Sce 2aced oc cse k stands

SPA RTA FOR EXCRAHGE SqACX STAS

3,001 co 5,000
5,001 Co 10,000
lO,OOl Co 20,000
20,001 Co 30,000

For each adtCoual I0,000, add

Number o SCac.ous for
Each 900 fc2 [SAm2]

1
2
3

1

&. FltShc Llnm Snack B4rs. T.n addition co ocher authorized
food service factlces, uch etrfled wch a uctcary scrensch n
excess o 1, s aucrtzed o 118hc line ck r n, or aceu:
Co, oraco lns. Ce: For ck rs a eceras nar cels, e agraph 3.11B1. coc sce cc y
provded for a lshc lne ack r sl noc ceed lonce s n
Cable 1.

J. asoltne, Car Tash, and Secce SCaclous and Service
Centers. Space nllovanceS for sasollne and service stations and service
centers, supplemental sasolne stations, and car rash factces may be
on the bess ofecher nscallacon military screnSch or the number of
authorized customer re81scersd vehicles vhere chs number can be
substantiated. HtCary scrensch should only be used as basts vhere
cbe number of auchortzmd customer re$scered vehcles cannot be substan-
tiated. Space nllovances are Sven n Cables 3-16, 3-17, and 3-8.
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SPAC CITP.-IA F0 PIL SNACX BARS

250 Co 1,000.
1,001 Co ,000
5,001 Co I0,000
10,001 Co up

500
1,I00
2,090
2,570

ZOSS

I02

3.5O

3-16

SACZ CZTZA FOR GASOLZ.- AND SLrVzCE STATZONS

l1cary

UP co 500
01 co 1,000
1,001 co 3,000
3,001 co $,000
5,001 co 7,000
7,001 Co 10,000
10,001 Co 1S,O00
IS,O01 Co 20,000
20,001 to p

Up to 300
301 to 600
601 to 1,800

1,801 to 3,000
3,001 co 4,300
4,301 co 6,100
6,101 co 9,100
9,101 co 12,200
12,201 and up

Smrvce
Stations Aea

fc2

6OO 56
1,740 162
2,160 200
2,830 265
3,250 302
4,140 385
4,560 425
6,500 605
9,70 905

Secv.ce Centers
Addconal Axea

fc2

380 35
950 88

1,140 105
2,100 195
4,300 400
4,610 430
4,800 445
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K. Cnopies required co roect the
weahe 7 be povie4 4ediou fom sce lowances.Aurlzed sce allowances for cne Ice sions a Icescencers y increased bY oc re 20 en a "drlve-hru"desi is ed; l.e., ere one entrance o a one exi rom a coonI=erlor Iveway saes i repair

3-17

SPACE CEITERIA FOE SUP.LKqZNTAL GASOLL-E STATIONS

Luscallatlou
llcary

3,000 to 7,000
7,001 to 15,000
5,001 and up

0 R

Authorized Cscomers
Re$iscered Vehicles

1,800 co 4,300
,301 Co 9,100
9,101 and up

Number of

i
2
3

Service Canters
Additional .,.’ea

ft2

600 56
600 56
600 56

3-18

Ylltary
Screngch

800 co 3,000
3,001 Co 5,000
5,001 to 7,000
7,001 Co I0,000
10,001 co 15,000
15,001 co 20,000
20,001 and up

SPACE CItZTERIA FOR CAE NAH FACILITIES

0 R

Authorized Customers
Rsiscered Vehicles

500 co 1,800
1,800 co 3,000
3,001 co 4,000
4,001 co 6,000
6,001 Co 9,000
9,001 to 12,000
12,00i and up

Number of
ash Bays

2
3
4

7

Servi’ce Centers
Add! tioual Ae

720 67
1,180 110
1,640 152
2,100 195
2,560 20
3,020 280
3,80 325

L. Laundry and Dry Cleaning Plants, Exchange Operated. Laundryand dry cleaning plants, which may be operated uder the exchange ser-vice, normally shall be llmlced co the performance of other thanappropriated fund laundering and dry cleaning. Space allotrances aregiven in cable 3-19.
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TABLE 3-19

SPACE Cll’KRIA
1
FOP, KXL’:LNGK LURqDRY AND DrY CLEANING PLANTS

MILITAEY STEENGTH

ft2

Dr CleaniU Plauc

ft2 [m2]

Up to 500
501 Co 1,000

1,001 to 3,000
3,001 to 5,000
5,001 to 7,000
7,001 co I0,000
10,001 co 15,000
15,001 Co 30,000

For each additional 5,000 add

3,000
6,000
7,000
8,000
9,000
9,500
10,000
15,000
1,000

[m2 ]

1,000
1,000
1,000
2,000
3,000
3,500
4,000
7,000

500

280
560
650
745
835
885
930

1395
93

1 0u chose ncallation vbere both appropriated fund and

93
93
93

185
280
325
375
650

nonappropriaced fund facilities are co bm provided, thm total space
shall noc xceed the criteria esablished for appropriated fund facili-
ties in Ltble 3-6.

M. Sales Scores. Sale stores shall be as follovs:

1. Main Recall Score. .The exchange ain recall store basi-
cally comprises sales area, stock area, office space, toilets, and

entrance facilities, as required. Space allowances for exchange ain

recall stores (exclusive of afecerla., rehouse, and central adml-
nlstracive space which is auchorlzed paracely) shall be based on

weiSht space values related

a. The coral number of arried ilitary sponsors
(officers and enlisted personnel, excludinE arried enlisted personnel
in overseas unaccompanied areas), their dependents and sinKle officers
(and in overseas co.ands the authorized civilian employees and their
dependence);

b. The number of sinKle enlisted personnel. Married

enlisted personnel in overseas unaccompanied areas are counted as sinKle
eulisced personnel.

c. The number of recited pmrsounel (sponsors only)

acrouizin the ezchanEe.

d. The aission assigned to ohm ilitar7 insLtllaClou.
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8. The auaber of space valums auchorlzed for each ca:a-8ory of personnel tdea:Ifled n a, b, and c, above, v1l be decenedby rae8 :o :he corrasns bes o ovncss, abe 3-21,3-22, a3-23. uber of scs auc by cable 3-211 uscad by ctpllcactou :h c appropriate ronclnc Factors eccsd f= b2e 3-24. e usced scs esded co chose auccld by be 3- a 3-23 z :he :ocasce ouverced co =oss sqre eec bZe 3-20. areaoce represents :e oss ar cc y ovtded or : netl score.

h. Space alotrance for caporary man exchanSe recatscores
cacasores caced a, b, c, ove, oded c Zeccedstrength s C oecced o cerayc for ac easc 24 months.e sce once for occou
based on
esced
c nbec
rezcousp
uber o recred ca snsors the ceucy re8scerednr. a cnKe u ssou s noc aoced, che crenc ssou
be proecced

ces der consolation or
ssd.

t. To mmeC ezcepcon crcuacances nvolvn8 abnor-mally bsh customer pac=oage dh rsC abuoy 8h es,ncrease c co eed 2 of c puCed sce lonca for crecal score y ded co cc loncs cuC any coresn8dedctou sca oncas for ocr cSm acctces. (For

Y aucrlzed score size dare.ned czbe -20; ohm pro-ecced es r tc area cpuced; sses consideredzbuo Sh ere :se proecced ses c c area ceed bycn OZ the averase es r c area or escn stores o

2 Noc appZcable .oucsdm Ohm Unced Scares of merca Cs cerrl:ores,
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size.) Such an increase a7 noc be combined rch the space adJus:euc
pertced n arasraph .7.11C1 above bu does no ace a urher
addition o u o I0 rcenc en uecesr o gec ecouoca d
efficlen "of an esIn build8 der provision of ragrah
3.7. I IC2 above.

3-20

Space
Points

1
2
3

7
8-9
10-12
13-15
16-21
22-28
29-36
37-45
46-55
56-67

SPACE ALLOWANCES FOE [XCHANG ITAL STOP,ZS

GROSS AEEA

fC2

500 46
1,000 93
1,500 140
2,000 185
2,500 230
3,000 280
3,500 325
,000 375
$, 000 465
6’, 000 560
7,500 700
g, 000 80

10,500 975
12,100 1125
13,800 125
15,800 1470

68-79
80-93
94-108
10-128

152-180
181-222
223-274
273-341
32-412
413-485
86-568
56-650

For each add’l tO0
space points,add:

GROSS ARF.AS

17,000 1645
19,700 1830
22,000 2050
24,600 2290
27,000 2510
29,500 2745
32,400 3010
35,300 3280
38,200 3550
&l,lO0 3820
44,000 4090
46,900 4360
50,000 4650

3,500 325
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Table 3-21 Space Values for Total Officers,Oversea Unacc..m.pnled areu), n Depdcs
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Customers

O-60
61-90
91-120
121-160
161-200
201-240
241-280
281-320
321-360
361-400
401-560
561-720
721-880
881-1040
1061-1200
1201-1360
1361-1520
1521-1680
1681-1860
1841-2000

Points

1
2
3

5
6
7
8
9
!0
11
12
13

15
16
17
18
19
20

TABLK 3-22

SPACK VALUES FOR SINGLE
(AND lIAR/tIED EM IN OVERSEAS UNACCOHPANIEO AREAS)

2001-2210
2211-2420
2421-2630
2631-2840
2861-3050
3051-3260
3261-3470
3471-3680
3681-3890
3891-4100
4101-6360
4361-4620
4621-4880
6881-5140
5141-5400
5401-5660
5661-5920
5921-6180
6181-6460
6661-6700

Points

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Customers Points

6701-732i 41
7326-7950 42
7951-8575 43
8576-9200 44
9201-9825 65
9826-10450 46
10651-11075 47
11076-ii700 48
li701-12325 49
12326-12950 50
12951-13975 51
13976-15000 52
15001-16025 53
16026-17050 54
17051-18075 55
18076-19100 56
19101-20125 57
20126-21150 58
21151-22175 59
22176-23200 60

Customers

23201-24370
24370--25560
25541-26710
26711-27880
27881-29050
29051-30220
30221-31390
31391-32560
32561-33730.
33731-369OO
36901-36O70
36071-37260
37241-38410
38411-39580
39581-6075O
60751-61920
61921-43090
43091-64260
46261-45430
65631-666OO

Points

61
62
63

65
66
67
68
69
70
71
72
73

75
76
77
78
79
80

Customers Points

66601-47770 81
47771-68940 82
48941-50110 83
50111-51280 84
51281-52450 85
52451-53620 86
53621-54790 87
56791-55960 88
55961-57130 89
$7131-58300 90
58301-59470 91
59671-60640 92
60641-61810 g3

61811-62980 94
62981-64150 95
64151-65320 96
65321-66490 97
66491-67660 98
67661-68830 99
6881-70000 I00



4L-450 LO

*,$$L L.,,$77Q

676L-47870 7

t46$t-42tO t
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AVA.U.,ILIT’
OF

Y.__T.SSZ0I1

(;0O9

OLAL

OBAL

cons

Ai)EUATE AVAZI.A-
D.,ZT’ 0F O’-
DISAI.LA;O)I
ADJACZI OF-

ROUSDIG

1.15
1.20
1.25
1.30

1.30

I.A0

;0JL LVAZLA-

AD,:ACZS’

OUSING

0.95
1.00
I.OS
1.10

1.10

1 20

AVAII.ABN..IT
OF 0-

AJAIq OFF-

OUSZNG

0.75
0.80
0.85
0.90

0.80
0.8.
0.90
0.95

ISSZONlj

MOL
sPzcz,,u.

1ISS10B

1.70
1.90

COJNIT STORE
SErVInG AREA I3

1.20

(Applable to CONUS &. 0VERSF.,)

SPECBL Any vlla:ou cha nludes a Jo: or :Lncarmediace
cmmand haadquar:ers (1.,., Uq.-First Azy, kl. Sc:ace$ic

JL: Coa:i, Bq, 8l:h U.: Force)

All or:her ns=allacons.
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:an reAl score.

EOOK- em’een 10 and Z0 :..es [.-32 :a] o :he exchange

3 USZNG AVA.UZ.Iy OF OH-T.STAXJ0N 0 ADJA’HOUSLG (Applcable Co CONUS

CaceSomles

ADEqUAZ. 80 or more of married personne reside vi:n 2 iZes[3 ks] of mscaAacou ace.
NOUNAL orm chart &OZ buc less chart 80Z of marled personnel

scores y oraced eencl7 or In couJc=lon :h ocher recaounces, ce scto, or :ages. To loor areas or aucopars es sCors s noC ceed C sce ovances n abe 3-2.

3. F.zchange Food SCores Overseas. Food recaAl salesoutlets may be provided in conJuncciou vch ocher exchange cerealoucAacs, eCerias, a k rs, or as epeenc ses scores.e sce ovided or Cse es ouceCs s noc ceed heaouces s ble 3-Z6.
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3--25

131) co 300
301 co 600
601 r.o 1,800

i, 801 co 3,000
3,001 co A,300
A,301 Co 6,100
6,101 and above

fc2

1,000
1,750
3,100
t,300
$,800
7,650
I0,0OO

93
162
290
400
0
710
930

ZAB;.,Z 3-26

500 co 1,000
1,001 so 3,0OO
3,001 co 5,000
5,001 co 7,000
7,001 o 10,000
10,001 co 15,000
15,001 co 20,000
20,001 co 25,000
ZS,001 ai

fC2

1,000.
l,tO0
1,800
2,600
3,000
3,500
3,850
,000
,100

[a 2]

93
130
165
2tO
280
325
360
375
38O

. Maincanancm Shopa, IzcaAlaciou. The coca sp sce cc
7 prodded calciou for Ancanc rsi o
enSe eqenc a fces s s ble 3-27
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oreach addcoal 5000,add:

c2

80
00
750

].,
1,500
2,2.50
.3,000
3,700

350

[ 2]

70
I02
0

280

32

authorized for these shaL b dmcermnd by :h fooln provlsous:

uoc eed, COS, 33 a as,p overseas, OZ ofc sm aucrlzad got r scorerer acclbl, c clou cuS rusesloced ouc1 co c cge ln recl score order co reducecost og g stock fr c :euse o n score saes

2. Cncra arehouse. This cTTm varehouse y ovdedfor bk cp scorasm (ae stock oracn supplies) co

overss cactou. s ncra ruse ocm does noc vod: d for c Cloue:eu, ageraby locedcouct Co C cSe r sCor. Scs onces orceucr raes s c ce c puced er the foonSPredss
a. slc scm loca or a cencra reusebds cca rsl a rns activities, scoraseoggtcas, rssc:o, e., (1 stbuclou a spptns rc-cs, certor c, pcgo, cps, etc.). slc sceaom sed on c do: og encorles co rrled
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in =he arehouse and rill be de=arined b7 firs= cnnut:InS : rehouse
ony veuory dollar averaKt for Khes six uhs o :he year

n edln he inveno doar average b rena; and

of s fan=or (de:) fr ble 1 sed on aar r-
icai sgace og he sln or plaed rahouse bdln(s) involved,
oi (a). he evelod sic sce :eqremen= s 0 be

se of I f= [270 ] or re slc sce red 7
appln flclenc7 enc far=or obaed r ble -9.

Deren= Sora no ice ex n obtained from any
reio office of Deparnz of bor. sa 7ear for he iex

adJus:ad co sw :ease f: :: year :o sen:. ex for 1967

Expla (for Jauuaz-y 1975): Denaturant Score Inven=or7
Price Index- 310.2

(Present: Zndex/1967 Index) X I00 (310.21216.0) X I00 143.6 AdJ Index.

b. In. addition co the basic sace el!oven=e, an
aoca for : scCion sppE derencs 7
aucrlzad. s Clo loe ii cpuced by.ding 100
fC2 [93 m2] for uch cKe re brh (vy: branch lo:lon

c. Tn addition Co =hs sace allowances provided by a
and b above, sace may oded or covered /or raised loadlnS
pfo. Sce ionces for se 1 noc aed 20Z of =he ocal
sce aucrized b7 a b above.

d. Example of authorized computaci0ns: Assume =ha= =he
planned central arehouse rill have an averaSe monthly dollar inventor7
(based on =he hlshest: six months of t:ha year and ou current prices .of
$1,800,000; =he proposed warehouse will be in one buildins hich has a
clear vrcical baht: (space) of 15 fc; and 27 exchange recall branches
arm co be served. (.U.S. Customer7 System units are sed in t:he example
for simpllcitT. )

Step 1: Divide =he average monthly dollar
inventor7 (i.e., $1,800,000 by t:he
adjusted percent chanKe in =he
tLTrlnC Delrnent St:ore Znvencor7
Price ez se 1967 (i.e.,
aW 1975 13.6).

Thus: ($1,800,000/143o6) Z 100 $1,253,482



Sap #3:

3-23

Thus ($,153,&82/$20.I0) - 62,362 fc2

62,362 +=2) by &+pI?"LnS "a++iciencp

3-29 Ci.e., 3.0).

Thus Subera:: 62,362 X 0.030

and shlpnK deparenc by

retail branch i.e., 27).

Thus Add: I00 Z 27 vh/ch equals +2,700 f2

Thus: Total space allowance for

ploraa) euals

space allowance for covered
and/or raised oadiK
for (i.e., 20 of ocal
builalnK allowance).

63,191

Thus: Total addlcloual
space allowance for
covered and/or raised
platforms equals
{3,191 X 0.20). 12,638 fc2
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CLZA VT.A Y S’r.ACX,Z.NG AVRA DOL
SPAC

18.0
17.0
16.0
15.0
14.O
13.0
12.0
11.0
10.0
9.0

3180

,270
3960
3660
330
3050
27A0

IA.O
13.0
12.0
12.0
11.5
10.5
9.5
8.3
7.3

A270
3965
3660
3660
3500
3200
2900
7.590
2280

A (0SS)
()

22. A5
22.10
20.80
20. tO
20.10
19.43
18.05
16.60
14.90
13.15

2.2. A0
27.9(3
22". 9(3
216.35
216.35
209.33
194.30
1.78.70
160.00
IA1.35

3-29

20,000
30,001
40,001
50,001
60,001
70,001.
80,001
90,001

Co 30,000
=o 40,000
co 30,000
Co 60,000
co 70,000
co 80,000
co 90,000
co 100,000

1O0,001 aad ;

1860 co 2790
2791 co 3720
3721 co 4650
46.SI co 3580
.581 co 6510
6511 co 7.tO
7AA1 co 8370
8371

1. OZ

2. OZ
2.5Z
3.O

4. OZ

P. .Service Outlets. 0clec facilicAes ay be provided as s
An ble 30A 3-30B a 3-31 for C sic seices icaced, nor-my Junccs of C n reCaA1 score. en a selce ou:le s
ben scaed sCAng buildn&, c sce lovace y be
r,asad by 20Z or 100 gc2 [93 m2], chevar s greater, g shncaase s cessa Co effect econocal a ficen usa of the
esc& idlns.
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IMIIll

1 |llOrl IIlOI
NIl.Illll] !!"IIN6TS lea l,sd Ir&ll la*ll.OI

64.0
lOl.l
lO|.O

IIO.O
llO.4
10.6
ILO.O

COla O
LIIlilIi i ItllIO-ll
+I’I’

lOlliilll Mlll31 itllCii, llllOill,+

l.Totsl customer Itrenstb in overseas areas.
2.For installations over 2500 itrenlth,addltlonaI barber shops "---y be added within Irsnch Exchan|oallowances.Barber shops n,ted not be coloca[ed and nay vary fn s|xe w|thin total apace allowances.3.Hay be combined in s af.81e facility.
4.Includes flower & fruit oderfnB,psckase &Sift wrap,money ordere0trsvelera ckacka.teleraph,thesFtre tickets.periodical subscriptions and any other ofmiisr services.



3-31

0
251 500
501 I, 000

1,001 1,500
1,501 2,000
2,001 2,500

For ech adiziona! 500

fc2

tOO
800

I, 200
1,750
2,220
2,80

250

37
75

162
.205
2.30
23

Qo eusenC CanCers, seenc cancers re enceran=en

basi7 ois of a (a.., ol bles, plnl a

larK ciclas), coecs. enc cancers y provided as

ienc civlcies or oraed oncion ch a brch
en, aCacia or k r. Toc floor areas for usemen:
cancers s c ced e ece loces in ble 3-32.

3-32

SPACE CEITEEIA FOR

MiliLtry Strength

01 c 1,000
1,001 co 3,000
3, O01 co 5,000
5,001 co 7,000
7,001 = 10,000
10,001 Co 15,000
15,001 co 20,000
20,OOt o 25,000
25,001 30,000

For Each add.icional 5,000 add.

1,200
1,800
2,AO0
3,800
5,000
6,500
8,500
11,000
12,800
1,800

OSS ARF.A 1

112

225
355
465
605
790
1020
1200
165
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reqrd, s prodded our of ha sce authorized or

se :se sacious. a spping uc8:11 efarabl
loced ac one of =he sllaCto = center of he area a ii
oiaca he ed or ocr arable in ge acilias ac

cede sce req:encs or :se co scss, a :sa s e

herein, be restricted :o ch follor.nz faclcies:

area :o be se’ved and computed as sectled u paragraph

b. Sezwtce outlets as shou in :able 3-30.

c. Cageceria as shown u ..able 3-].3.

S. Special Sales and Service Outlets.

1. Special saes and serce outlets are authorized
exchange or ocher ac:ivi:tes as needed. TTplcal examples of :hese
vl:les uclude buc are noc ILLed co: au:o:obile repair, garages,
coTlands, =axcab and bus sauce, flower sps, bespake .check
a overseas area exclusively: s=e h fac2es, new
saes ns, sok vesen oggces, ok sores.

2. Facili:les for speclal sales and servlce oucle:s nay be
provided vhen :he olo.nE condion are ec:

a. hen iC has been fir7 escablshed :hac no
appropriated funds rl be expended and cc no future obacon o

fa12=7 (except CC ct=es seces be provided n over-
areas chouc rebursenc).
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under sub ;ovisio=s as :be Secrecar7 o he cognlzac

3. Space occupied by special sales and service ou:les

lltles uoc oche---Ise ienIfied rein (e.g., nal ’:cheus a

h heed sperslon of e aciviles: be sup-

reqss for esabllsen of se facilities "i be subed o an
slscan= Se=a of C De=nC conceded for approve.

U. CnscTuc:ioa fr Prlvae Funds.

2. Exchange asoline, ar zash, and service stations and
sezrice cencers couscrucced from privace funds will not exceed space
allowances in ables 3-16, 3-17, and 3-1,8.



2,000
5,000
10,000
13,000
0,000
30,000
0,000

00
1,000
1, .00
Z,O00
3,000
,,000
6,000

fc2

00

2,950
3,900
5,900
7,$00

I0,000

[=2

182
275
365
550
725
930

i ncZdes A.aska and ]aaL. Annua oca. case sZes both recaP, and

3.7.13 ?sc Offces.

A. CenC:a Pose Offices. Space alovances for encra poseoffices a:a shou. .n cable 3-34.
ceucra sc ofe sqre footage d are ovded for neraudanca. dtco sce y ovtded a cencra sc offce

I. Pose dtrsccorT.
2. goazesdenc schools.
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T.ABLZ 3-34

FOR C:Zh’J POST

Popul&clon

p co 5O0
501

1,001 co 2,00
2,01 co 4,00
4,01 co 7,500
7,$01 Co 11,500
11,501 Co 16,500
16,501 Co 22,500
22,501 Co 28,500
28,501 Co 34,500
3A,501 Co 40,500
40,501 Co 46,500
46,501 Co 52,500
52,501 Co 58,500

Cncral Pose Ofcs

fc2

40O 37
600 56

1,75A 162
2,925 272
4,500 418
6,325 590
8,250 770
10,125 940
12,52.5 1160
14,925 1390
17,323 1610
19,723 1835
22,125 2060
24,525 2280

cors3

fc2

0.60 56,000
0.60 56,000
0.60 56,000
0.60 56,000
0.60 56,000
0.60 56,000
0.60 56,000
0-60 56,000
0.60 56,000
0.60 56,000
0.60 56,000
0.60 56,000
0.60 56,000
0.60 56,000

c2 [m2

0.60 56,000
0-60 56,000
0.5 6,000
0.50 46,000
0.45 42,000
0.40 37,000
0.40 37,0OO
0.0 37,000
0.40 37,000
O.AO 37,000
0.40 37,000
0.4O 37,000
0.40 37,000
0.40 37,000

3-t3



3 S -.ies :he 0 Scares and 1 ochar Seographlcal arus vhich

Use 0.60 as sqre ooc [56,0130 :a2] coes area per box ’,= :
oIca.

s or rs 7ears of ass.
are dmpemnc on the ilaclou for rZto supr:. opriacm

for pa of : :lous ai: sl be provided :n ches.

aucrlzed acs are C reqred, rclo of : lancm of authorized
space 7 ed for stTaclve se for otal chapel rsoel
aucrlzad er abo :c =o17 provided :h scaard relisio
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SI:’ACZ. CTZ-ET..A FOE EELZGIOUS

Up =o 500
501 co 1,000

1,001 co 1,000
2,001 co 3,000
3,001 Co 4,000
,001 o 5,000
5,001 c;o ,000
6,001 c 7,000
7,00t Co 8,000
8,00 C 9,000
9,OOt C tO,O00
tO,OOt Co 1,000
tt,1 C 12,000
t2,1 C t3,000
t3,001 Co 14,0
t4,00t to iS,000
tS,00t Co 16,000
15,1 17,000
17,001 Co 18,000
18,001 o 19,000
19,001 o 20,000
20,001 o 21,000
21,1 o 22,0
22,1 o 23,0
23,1 o 2,000
2,001 to 2,000
2,1 o 25,000
25,1 o 27,0
27,001 Co 28,000
2,I co 2,000
2,1 to 30,000
Par 1,000 Imrsons
over 30,000 add

lumber of Chapal

,’%oce 3
200
300
500
600
800
900

1,000
1,200
1,300
1,400
1,500
1,600
1,700
1,$00
2,000
2,100
2,100
2,200
2,200
2,300
2,400
2,400
2,500
2,600
2,600
2,700
2,700
2,$00
2,900
3,000

60

C0S$

f:2

3,855
4,695
5,535
6,375
7,215
8,055
8,895
9,735
10,575
11,415
12,255
13,095
13,935
14,775
15,615
16,455
17,295
18,135
18,975

20,65
21,495
22,335
23,175
24,015
24,855
25,695
26,535
27,375
28,215

840

360
440
515
595
670
75O
825
905
985
1060
1140
1220
125
1375
1450
1530
1610
1690
1760
180
I20
2000
2070
2’. 0
;.. JO

2390
270
50
2625

78
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gumber o Sears

fc2

200 32.5 3.0
300 28.5 2.6
4OO 25.5 2.4
500 23.0 2.2
600 22.2 2.1

To serve peCeuCs a=sd scarf personnel on duty wlChln composite medicalfacttctes, oue ssc per five beds sbel, be provldad vlcln ohm
allo’nce dlcCCed below. Sscs n hospice1 chapel are Included n ohmtncslLsctou cor.sls authorized above.

=2 [m2]

100 199 1,100 102
Omr 200 1,400 130

2 nscLsctou populaclou Is :ld IW screechdeencs. Cse deenCs 6 years o14 older suld
tncled n de:e=t ber o: c1 as au:rtzed. nor
deenCs (er 6 years old) uy led or c rse o decer-
ut auCrzed sce or rellStous edacol actltCtes.
pecsoel 7 tZed en :7 e deeuc u : clacouoc celtSo suprc.

3 ode 850 fc2 [80 m2] of sce toc platn, cplstn tces s-ctaZlsc, 8corase 8ce for ecclesiastics1 ceral, 1 dCscon
c1 ro spprocel 335 sescs in mc-purse

B. ltSiou8 clou Facilities. arose area of C cell-
Sto sctou fzctllCles ch y prodded sc am
sl 8ed c 1 oecced uor enC paCiou, buc
sb see8 s11 c ceed c loes foc C
lucallactou paclou s cable 3-35.
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SIVICZ X:IAIq, EELIIOU$, AD SIIILA

a.llles are

A. Application of Space

a. en Lscalclou seves a subecanctzl uber
crab,enos, sh. u gleeC sed ceccta, trainees, or Y so,enosc aerale y enc scrensch,
Coral yearly io o sh aeucs

n c anslenC io Is clearly rlodlc cac: cn couclnuous yea:-
arod, averaEe y sczench sl
of c :oc iodlc Io oded C: load ocs for a :iod of 90
days or re. hese c average
of :tdtc I y ded co c uber of nenc :cy per-soe, chever s eacar. C
o ess 30 ys, c s c d

aucrtzsd 1 e of cerca facilities, sh ployees depeencs
7 coced canit so:mulch or 8m acllictes.
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1.
7 C),
Secrer7 o : : Fore (I), : Ol=eccors of c Delete
,ues are dalesaced aucrc approve cepcluu cse sce
=i8rla for
ies C sced
of $00,000 fiuced oi17 fom uoppropriaed fs. ed redele-
Kaclon of s approval auricle7 co sclfi= desiees 7 be de.

approval aucri7 sl uoc used co cease scope of a
fili7 previously approved er c leKaclou.

ue=scains cc uo lfare or rec=eaclo proec: 11 be appro,,ed
vch c=ces ucure reqreueucs or lca oc=ciou or re
aspca, eche= b7 vercnS nveucories or faclllcles inceed for opera-
cio =ses or by o==upn sites In ollcc =h She= prioci:7
use er Ohm illaciou scer pan.



A. PoJect Justlflcaclon. The requirements for fa:e=ec=eatto =ltes sl =efly decenmd, tnK Into on-

Bo Msscm: PIu. Sires shall be selec:ed in accordance vl:h the

mane, eqcm ce coveraze couenlenc loclous :uc uplca-ciou, stoney couscclou oraciou.

C. Computation of Costs. usc=cclon coats shall e ==npucedacorancec c insertions ou c cevm=se aide of OD Fo 813 (seecpcar 15), sll lncocracs c cost of 1 nencly itaedbIdz uc, cli:Z ai= ol:lon. ere applicable,cocctou =osc escces s icacm oppropriaced fs ioLveda c fal= of s1 cmrs a eqnc I boc.

D. Fmdi:4 Policy. FundlnK for :he es:abltshmen=, cons:ruction,

s ornc Ch C Islo of DoD Directive 1330.2



3-36

SPACZ C.T. FO& LTTUEPOSE

50 co. 100
101 co 200
201 c :300

7,000 650

9,000

12,300 1160

rso

acictas bn8 sh clvlCles as &sl,

for r&t ilCto o7 ech Sd he subec
sc st. ee n Cable 5-7 prodes

approcion o ohm auctclcad size o sh aclICies.

sidered kin8 co acouuc c icctou scec plan and the eeds
of C 4=s. .C is, l= y desirable co cbine outdoor sr=s
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k:c.’f.’v 0uc7 f.Z::La,:7’ Sc::sn,$ch

,, 000 5,000
.5,001 7,000
7,001 10,000
10,001 1.5,000

?.ach sdd.C.oa. 1.5,000

30,000 2790
0,000 3720
50,000 6.50
62,000 5770
2,000 770

be pcoved foc bov]..8 f&cIC.es &: shorn n czbLe 3-38.
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3-38

.L I.OC.LTIO$

0 co 20
2.1 co 1,000

1,001 co 1,800
L,801 co 2,00

3,201 CO 3,800

3,801 co ,900
,901 co 6,300
6,301 co 7,700
:,701 co 9800
9,801 co 12,6002

3,80i co ,900
,901 co 6,300
6,301 co 7,700
7,701 co 9,800
9,801 co 12,600

2

8
10

12
16

2
3O

I6
2O
2
32
0

2,700
,00
6,600
8,00
10,730
12,800

12,800
16,.00
18,kO0
2,700
31,000

16,300
20,00
2,700
32,800
0,700

7
1000
1190

1190
1.30
1710
200

130
1910
2.00
3030
3790

2 For :b lnc=emmucn "f 700 iliary population abov 12,5: cio s, coCn8 1,900 fc2 [176 2], 7 pred.
dtclo ss c oded for y lreas, ov a f
imnC Ctos oded at ses Ohm 8
ci scas abamnC a 1 pleca sCy of eds ars old.

3 Zacudes slcm for equipment znd scocase. For each c:muc of 4
ls, dicio 300 fc2 [22] 7 ded for a e ro for

3.8. sced On Msss. Spce c-ceria for lor cade enlisted
opmn sses Ziv,n in rbl, 3-39.
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LOR E qLST PEPSOqEL

KI cloh E Scensh1

G355

c2

10,000
19,000
30,000
3,000
0,000
60,000
70,000
80,000
gO,000
I10,000
130,000
0,000

930
1770
2790
3720
a650
55",0
6510
7/0
8370

].0,230
12,010

3.8.5 Noucoumssoaei
for noucommss.oud of.cc’s oI= mssms are shou i ble 3--0.
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603

1300
1360
20.0
2390
3350
3910
t60
3310
6320
7260
8.170

980O
10520
11230
11980
12680
13190
13860

I .llr.c7 popuJ.aciou .s defied u cvm 4c7 COe C Cop s8es pl OZ of : ses pl 50Z of C ce:ees supcCed byc ccou. uossod officers’ ou ross ocacs a

E3) or u a binad on ss for E $rades (ch s reced)u c bined sce onces for c ssou officerson ss h escsd on ss o daCenm scmSce oces 7 ded o provde. race facIcles for E7Coh Eg reqed.-

2 cce in ocher facices at A f2 [4 a2] per r.
3 se criteria red by c foons fcorson scS.. Jor mcrocan areas:



v’.h pp.:Lou o- 00,000 or =o

0

I0

3-41

SPACZ CR/TEI.% FOE 0FFCZR.S’ 0Fr.. ,dZS$

51 o 150
131
231 co 400
k01

1,001 =o 2,000
2,1 3,000
3,1 ,0
,1 =o ,000
,001 =o 6,000
6,1 7,0
7,1 o 8,000
8,1 9,0
9,1 co 10,000

BOca :l Boca
4,00 410
8,000 745
12,000 1120
16,000 1490
2,000 2050

,800 90
36, 330
2,00 39SO

3,O 010
59,5
,0 5950
68,0 63:10
72,700 6760

I ll.11C&ry popuLaCon Is defined as active ducT. off,.car, plus 50 o5 the
spousas of acCva duct off,.cars plus 50Z of ohm recred off,.cars sup-
po==d by cha inzcaJ.Lsc;.os.



10

TLTAY STEGI’H1

p ca 500

501 ca 5,000

5,000 co 15,000

Over 15,000
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snca= ovded oc eha pex o 3,000
son or one ,00 = [32 :Z] ==c8 or a c:o= size

].8.9 acion-encer (v: ac.on Se:vces Offices). e sce
allonces s n ".able 3-3

voco edcou oZ rsoe
bed on = coc cto ==ncs o cence=s or =ous size

Ce, ::cion, a bns sece aclltcies. aCiou rtuce:s
s onc of sng ss:o or oct: scable facicles
o= cciou co C cenc pracclcabe. ses
v:= sh o=c e s pracccab, a :ace ucacon center s
reqed, rscs or sh faculties sl acplls b7 de:aed
suppreSS ciicou for

of c -c-#ob-T:as () ciCT,
salinS (C) cctou,

acoodace a branch bra accocnc= =h C criteria contained
n raraph 3.3.8. 133. e
eeeded" for complete serrate renters, a sl reduced appropriately
for lesser raqrncs.



3,1 ,000
,001 7,000

13,001 20,000
20,001 000
,001 30,000

0,001 0,000

8,700 810
13,300 120
16,100 I00
IS,800 183
2,300. 2J0
31,800 2960
36,300 3380
0,300 3770
AS,000 A60
53,000 5120
60,000 5580

3O0

700

1,200
1,700
2,200
2,700
3,200
3,700
A, 200
A,700

63

110

300

30
0"

C,U:2

5O0
500
500
500
500
50O
500
500
500
500
5O0
500

A6
A6
A6
A6
A6
6

A6
A6

-6



2,000 .,000
’,O0L 8,000
8,001 1.2,000

1.2,001 and ova=
27
36

fc2

6,00
8,000

lO,O00

605 1,500 ItO
7t5 2,000 185
835 2,500 I5
930 3,000 280

elm caciou plus 35:: of chair dependants plu 2.Z of ceCl:td per-
smmml served by

hovar, ohm coc comnd ssca shsl noc ceed chase alovancas.

cTpe rlch bach, and wlch or vlcbouc klcclmumccs, as rq:. lcs ch CchecCes s cou ra 375 fc2 [3 mZ] of
areas r 1C_ c CuC cchccss sl cou
no mc C 350 c [32 a] o 8ross . ctou Co c

oss u spac r ns c, appropriate rcaciou
sm cm Co rc C saclv,, Zosm , rscrco,
cl, Ca rq:mnCs Of C acl sl oded.sca rsqr for c succ fccto I onn= of nz Cs, bdlnz claclou, avaab of

uoC aply ad c:ct faCles or venCed facilitiescc or tsse of s rdn.
3.$.12 Cyunastms and Ptrysical Fitness Cancers. Space allouancas for
8yuass and physlc flCuase cancers ae shovu t Ca,ble, -$.



to 250
?.51 to 1,000

1,001 to 3,300
3,30]. to 6,600
6,601. to 10,000

tO,O01, to L,O002

1
2
3

f=2 [=2]

l&,O00 1300
?-1,000 1950
21,000 1950
21,000 1950
21,00 1950

2 Foc each active duty =cLlcary scren&ch renc of 3,300 above 15,000
an dco1s of 21,000 fc2 [1950 m2] y prodded.

3 ne authorzad bne ch mCpsa recreation

3.8.13 Lbrares.

A. Hn Lbrares. Space .Zovauce for mn Lbrare= are
n ble 6. Se onces 7 reased bY 10% are C fa-
1c7 s sCed ac feree ncar. Sca oances

teucrazed ocessn= og Zbca caaSs. M one or re booobes
are ocaced r the n Zbra, an og c2 [28 m2] r
booobe be rsqred dcou oc cc = oobZe
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TZ

Up =o 5002
501 =o 1,00

1,01 =o 2,500
2,01 =o t,O00
001 to 6,000
6:001 Co
8,001 to 12,000
12,001 to 16,000
16,001 to 20,000
20,001 to 26,000
25,001 to 32,000
32,001 to 0,000
0,001 to 0,000
_0,001 o 60000

OSS XF.AI

ft.2

2,500 235
,500
6,250 580
8,000
10,00 975
12,000 1120
18,000 1675
20,000 1930
24,000 220
30,000 2790
36000 330
,000 090
.%,000 020

1Euvironeucal adJusent factors for Zbrartes, For enara plannntpurposes the axua auchrzed sce 1onces m Jusced o
reflect the avabC7 o on-nstlon i. dciou In -a Apace 1onces Z foo:

Call 2. F-tlhcy to nnmc7 percmnc of -4Ztar
screnlth resdes on ncalatou or
ttcLn a dscance of tvo zLles [3lm].

C4se 3.

aX 4. 50:[
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Accommodate in ocher facilities.

Active due7 plus 40’Z of dependanr.s.

B. Branch Libraries. lhan Justified by t:bm requremmnt:s of a
particular :Lnst:al:Lation, branch ]Lbrar:Les, not: excaadn8 4,000 fc 2 [370
82] in ara, may be provided n support of an ducacon center or for

coucenraious consotiou, ross ara authorized for
ren og ,000 -a sranh over 10,000 coabned co one
brash bra. s scs oon got branch braras are d-
=on o scs rer for n brartas.

C. Lbrar? Service Cancers. hen Justified by cha requirements

authorized. s s a sczsd acC2vc, a fccous vary f o
cancer co ocr. ac7, a bra ce cancer s a place
brac7 ceras ace received, caozd, ocessed, recorded, scr-
buck, a redistributed co bra oucecs $d cesee
u as eded. n8 size s -cad by e
cc7 of bra ceras co on ac 7 o c; i.e., c coca
ur of or ocr cm d ra pua ,r of
on co ocmssmd for scrbucou. Scs oancss for bra
sece cancers are s ble 7.

TABLE

SPACE CTL FOK LI3EAEY SVTCE

GOSS AEA
Library Macertals t:o be
used (Voluaes)

Up co 40,000
40,001 co 60,000
60,001 Co 80,000
80,001 co I00,000
100,001 Co 120,000
120,001 Co 140,000
140,001 Co 160,000
160,001 t:o 180,000
180,001 Co 200,000

6,000 560
10,000 930
13,000 1210
"16,000 1490
19,000 1770
22,000 2050
24,000 2230
26,000 2420
28,000 2600

3.8.14 Outdoor Playin8 Courts and Fields. For Llicar pop,scion
(active duty plus 35Z 6f deenc) up co 500, one ces oC y
provided. ciol c.scoc y authorized for each 500



up co 750, msd or each Lucrmac o! 1,000 chsrecer, Cheollotrln
acLl.C.as y be prove.clad.

incuc of 0 Cce up co 2, o uch. b11 fiaZd

s ccer feld 7 ded for eh’co cmnc o 750

pCozraph,r8, eccocs.
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TJL

HtLCsr7 PopuC.ouI

U co 1002
101 co 20
:151 co 500
501 co 1,000

1,001 co 3,000
3,001 co 5,000
5,001 co 7,000
7,001 co 10,000
10,001 co
l.q,O01 co 20,000
20,001 Co ZS,000
23,001 co 50,000
30,001 CO 40,000
0,001 Co 50,000
50,001 Co 60,000
60,001 Co 70,000
70,001 CO 80,000
80,001 Co 90,000
90,001 Co 100,000

fc2

2,000 186
3,000 280
4.,000 390
6,000 560
7,500 700
10,000 930
14,000 1300
20,000 1860
ZS,000’. 2330
30,000 2790
3:5,000 3250
K),O00 3720
45,000 4.180
50,000 4.650
,000
60,000
6.000 6050
70,000 6510

1 Llt:ar7 populat:on coussCs of act:-v dut:y mk].Cac7 sCrensch assigned
to ohm zsC&].ltcou plus 70Z of cl dependenC’populzcou.

3.8.16 Azzcomoc.ve Cut:e-. AuComoC.ve cent:mrs az’e 1nt;eadecI co prove.tie
fsclCes for r.he sml-belp snCensnce,. cepr, mod.czcou, znd
ta=oveenC o suComobls IlougtnZ Co cl mlcc7 populzcou.
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TABL

SPACE CRTER.L FOR. AIOHOTI"VE HOBBT SHOPS

.arT Popula.oul

0 co
26 co 50
51 co

101 co 20
21 co 500
501 co 1,100

1,001 co 3,000
3,001 Co 5,000
$,001 Co 7,000
7,001 co 10,000
10,001 CO
15,001 Co 20,000
20L001 Co 30,000
30,001 Co 0,000
),001 Co $0,000
50,001 Co 60,000

(OSS

C2 [u2]

1,000 93
1,500
2,2.0 210
3,000 280
*,200 390
6,000 560
9,000 80

12,000 1120
I,000 I00
18,000 1670
21,000 19:50
2,000 2230
30,000 2790
36,000 3350
42,000 3910

I .ICaL’T popuJ.aCou s defned as 8ccve due7 u..carT sceuKchtssned pJ.8 IOZ of dmpendem: popularJ.ou.

2 S.ze bsed ms 500 fc2 [+6 a2] per auto.

3.8.17 1.3.’7 crcou Supply/Sppor= Fsc.cy. Spce 11oncefor rcresCou supply/support fc1c7 co nclude lanscrscve

n cble 3-50.



3-0

SPACE CITERA FO TLTAY IQ:CRZATION SUI:’FLY/SUPPOT FC.ZTY

I.ZTAKY POPt.A0N1

p Co i, 000
1,001 co 2,000
2,001 co ,000
4,001 co 8,000
8,001 Co 12,000
12,001 Co 20,000
20,O01 co 50,OOO
0,001 :o 100,000

.OSS

SPPLY FACLITIZ.5

fc2

3,00
J,O00
7,00
10,000
12,300
16,000
20,500
30,000

323

700
930
1160
190
1910
2790

1 FICLCy population cousscs of act::Lve duc.y a:[Acaz7 scrensch asszned
co the calLaCon plus 25X of t:he dependent: popuaclou.

ces, noc less chart 80 fez [7.5m2] nor mote than 90 fc2 ’[8.4 n2] of nat:
spce per office mployee --y bm 1cov.ded.

3.8.18 1restaurants, lnacalacon (Pose). hre chars
nr of cvla resrly ployed ac cou
been cened .cc eqce fd ce facilities are noc aable
or cse vla poyees, acou rtscrc,
esbsd. cacon resancs ly sl c esblsd
vre r of ta ed s leas 3.
cotderacton sd siren tdtnK k r /o: 1n8 cne
sauce. n t cs cessacy co odee, ployees, o re restaurants y ded as deCened
by oc scy ee gtnctal scabtllc. Sce
ot tccton resurancs are s cab
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SPACE TEXY.A "B, T.NSTALLATT.O

Elube= ot Ctvt1-,, ,,.ployees

U co 500
501 co 700
701 co 1,0(343

1,001 Co 1,500
1,501 co
2,1 2,500
2,01 co 3,0
3,001 co 3,00
3,01 co ,000
,001 co ,500
: co 6,500

,900 55
8,700 810
12,500 1160
15,700 1,60
19,200 1790
22,800 2120
27,000 10
30,500 280
33,900 310
37,00O 30

3.8.19 Sb’Lmn8 "Pools, Oucdoor/Zndoor Znocsllcou TTPO. The uube: of
slard size po01s vlch tm=huse euclrized s sh r.ble 3-2.

CL--I"ZL ’0. ZNSTALLA];0N 0n 0U’/3300
Zla:OiO 100L$1

lcsr7 Populace.on3

U co 2305
251 co .1,500

1,501 co 3,000
3,001 co 5,000
$,001 co 10,0006

1
2

I Oue nscalLsctou pool my be. ,nclooed co alloy for 7ar round usa..
The buLl.dnz noc xceed 10,000 fC2 [930 a2] for a 25 m,cer pool, and

uoc ,xceed 16,000 fez [190 m2] for 50 smear pool azclusive of
authorized bechbous, space.
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20ue bathhouse o! 3,700 =2 [3:. 2] $=oss aea ms7 l:m .provided rJ.ch
each pool.

40ue bechhouse o! G,000 fc 2 [60 m2] :oss a:ea m7 be provided
each poo.

50um pool noc co exceed 1,300 C2 [140 m2] ms7 be provided as requited.

MZLITALY POPU.kTION1

Up co 300
301 co 1,000

l,O01 r.o 2,000
2,001 co 3,000
3,001 co 7,000
7,001 co I0,000

10,001 co 13,000

1.5,001 co 20,000

20,001. co 15,000

1
1
1
1

1
1
2
1
3

1
2

CP&CSTY 0 F/FrHOEZED

NOT% 2
uera pupos faciICT.
350-seat ch dressng rooms.
00-seac vch dressing ros.
100c ch dressins ro.
100seac ch dressns ro.
50ac w/o essns ro.
lO0eaC ch d=essins ro.
30eac w/o essinS rs.
laac ch dressln r.
50c /o sssns roo.
100eac ch dressns
1eac w/o. dressnS ro.
30seac w/o drusi ro.

facilcies authorized (n excess of 4 cheaters), rill be decerned by
the condCons obcand ac ohm nscalaclou. Relevant factors,
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SPACZ CATEIA FOK THEATTAS

";.’hea cer pactC

Gneral purpose feciltcy
350 sears
500 sears
000 seers

(;OSS "I"F.AT]t

3,500 32
6,500 605
10,900 I010
17,200 1600

tchouc DressinS
ooms

fC2

3,500
5,800
9,600
15,500

325

890

3.$.21 Thrift Shops. Thrift.shops may be escablshmd in accordnee vlch
ch criteria snou in able -55 Co provide non-profit facilc7 for the
sale and purchase by aillcary personnel and dependants of used apparel
and household furnlcure,furnlshlngs,equlpmenc and ocher items.
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t:o 2,000
2,001. to 4,000
4,001. co

8,001 Co 1.0,0(3
20,001. t:o 1.2,000
1.2,001. t:o 1.k,O00
Over 14 ? 000

GROSS

1,400 130
2,000 18:5
2,700
3,400
4,000 375

&,905 460
$30 00

TIBLZ 3-56

0 co 51..
52 co 75
76 t:o 90
91 co 1.00

F.uJ.rotmnt:a.1. Adjustment: Fact:or

0.70
0.80
0.95

I E4t::tace fo nsr:ted and Fatally Houen8 S"e7.

3.8.22 out:h Cancers. buCh centers uy "be esCablshed as requ.:ed o
accodace C ta, C, pbyssl acctvces of uchs 6-19
"yrs old nclve," . sce lovaes s cable 3-57 are
nceed provde fac1cles for srcs, DcDSj esj movies,
csses, lscen8 co sc, television cch, meecls, a ocher
re.cad ccur a sel develoenc uch actCeJ.
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Touch Popu.acion 1

Up co 20
21 co 600
601 co 1,200

1,201 Co 2,00
2,01 Co

6,700 6Z
9,000 8AO

II,3AO I050
18,00 1720

Touch popuacon sal be escablshd b7 dmcerLnln the hooleoleuc of Cve duc cz assad
aucrizad ployee deenc youth aes 6 co
scol scrtcCs, on or o

For ch c:enC of 200 ellstbla dqenc uch paclon ave800, dlclol 920 fc2 [80 m2] y provided.

ccs ocher ac111clas.

vtroncal Jusenc Factor. s bl ovtdesaowcms n sh factclms are provided
FacUlties 1ded by ohm lo ccy sl coidard in Jci-f1cto for uch cancers.

3.8.23 Faally/Commu=lc Set.ice Cancers. Faally/comuutc7 service
Cars uy esbllsd u req:ed ode ces to lCarbars C= tes. s ustse y cle provn8loCton ssrcs, voCtns, leS CCers, urauce, lcarseaclou, reClrmnc, reer coseltns, uslns .rsol,
snC, CransrcaClou, loan, srancs, ctal rk tces,ersency leave, lcapd cldren, fly vocacy, etc. faci-lity 11 le scs or reception, scractou, usehold loantCs, resc:oo= cosellns ro, lctn rooa, scorase a cou-erence r. Sce loas or Y/ccy settee cancers are
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1.1racy Pop,.|.l.a c:Lou 1

0 co 100
101 co 1,100"

1,001 r.o :3,000
:3,001 co 5,000
5,001 co 7,000
7,001 to 10,000

Oer o 1,000

Nora 2 gore 2
650

1,150
1,500 1,0

2,750
3,0 0
3,2

I :tlcarT scrensch :includes &ccivm duty l:mrsounel plus 25% of depen-
dents. For nscallaclous excsedng 7,000 mJ.1cac7 scrsnSch, an add.-
coal 900 c2 [8/, m2] ay be provded or c.’assroom.

2 lcovde 1= ochmr facces.

recreaciol lyin "Civicy loced on or ur iclaco,
used by auccized .csol approved by C lica Depacuc
coursed. ro ub sce loes s 3-39 a=e inceed co
provide uar scs co m4 Co ncain aicc for aircraft

anscacve, annZ, cassroo, oraco, schednS, safety
amcinZs, flizhc planing. Sc reqencs are sed on ohm
ubec o ccac oczced b c ub,
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$A CIITEIIA FO AK,O U

1

GOSS

HanSar Space

900
2,300
3,00

+00 +30

c2

500
1,000
1,200
1,500
1,700

93
110
140
160

3.8.25 Zndoor HandbaC./Xacquacbal. and/or Squash Courts. J.oances forindoor handbal./racquecba./squash courts ace shou n cbZe 3-60.

T,,BLZ 3-6O

FOR ’:)OOR BkI.L, B.EUETBkI.L,
m/o[ squsm cou’s

k:t:ve Ducy
Torl Nmbmc of Courts2

0 co 100 gone3
101 co 500 1
501 co 1,000 2

l,OOl co 2,000 4
2,001 co 3,500 6
3,$01 co $,$00 8
5,501 co 7,500 10
7501 co I0000 12

1 For each increment of m1icaz screngch o 3,000 above 10,000 an iddittoel Co courts may be provided.

applicable, ve o= 1. se courts are addKve Co Cse in
lSis d phys1 ficne--/achZecc omphx. re ndba11, rac-qc1, d lqsh cou=cs i e co prodded, C uber ofeachId bled On 101 ed; hoover, c bned Cots1 81 cexceed C uc d.
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ou bandbal./racqucbal couc.

3.8.26 F&HCAHS/TsvI. Camps. FAHCAHPS/TavI. Camps e flsces loced venced d b aucczed rso
for brief PI s. TSy bltsd ce cre is a
clfble or C cClo. Factors co rounder in

sieur paciou, recreation resources accracc c c
sodns Zeosrapc s, cress co incecscs ihy sysC.
Yy couc:

land area o ive Co Can acres [2 Co 6 hectares], buc no
cbac reqzed co ce icieucl c desr

B. gorsaly parkn$ spaces for noc sore chart 60 ca-pins
vehicles: vch ed:loi"f.nS Srounds, each .emp uuC should occupy space
o! about 2,000 co 3,000 frail85 Co 280 az].

D. 0am srvce butldns, not: co exceed 1,200 ft:2 [110 n2], co
1e le fle rescro or x resc, srs, ice
si, srs ers, In ces, a oracor’s
ofice, a recrCiou eqeac corsEs iss area a on-slded,r scer.

E. Oam saalCr7 station for the deposit of sevase from vehicle
holdins

F. Oom cerins sCat:ion co supply potable racer co velLcls
corses rank.

G. Vat:mr and leccrlcal outlets C each caapins vehicle parkins
IpaCe.

Durable and sanlcar7 refuse concalners.

Z. Children’ s play

3.8.27 Outdoor Recreation Pavlion. The purpose of clLs facilic7 is co
support: recreaclon areas such as parks, playrounds, picnic areas,
bsaclss, etc. Ths &ciliC7 may include lounge, toilers, scorase ares,
ssck bars, and/or concession stand for lf.ced ud related items as
required. Space allovances may be utilized in varying numbers and sizes
oE pavilions. Space allovances are shorn:in Cable 3-61.



3-61

SPACE G’XITZ,Y..A FOE 0U’00E P.ECR.ATION PAV1ION$

p co 1,000 800
1,001 co 3,000 1,350
3,001 Co 7,000 2,600
7,001 co I0,000 3,200
10,001 Co 15,000 4,000
i,001 Co 20,000 4,900
20,001 Co 2,000 ,600
23,001 co 30,000 6,300
30,001 Co 40,000 7,300
O,001 co 50,000 8,500
50,001 co 60,000" 9,500
60,001 to 70,000 10,600
7,001 to 80,000 11,500
80,001 to 90,000 12,400
90,001 to 100,000 13,300

75
125
24O
3OO
375
455
52O
585
68O
79O
895
985

1070
1150
120

l-Zitzr/ populaciou is defined as acciv, duty LIcar7 parsoaneZ
assigned to the lnscallacou, pZus 0Z of dependent populaciou.

3.8.28 Gzn, Skeet, end Trap Factes. Space aZoances may be used
in one faci.lty or dvded becmeu facZcies. s .faclc ncles
an oracor’s office,sc0rast a’es areas, S a icion ln-
Cencm, oeccor area,.co1acs’, logic. Sce lonces are
in bZe
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lllca7 Populacloa [

10,001 :o 15,000

].,001 to 20,000

20,001 to 2,000

25,001 to 30,000

30,001 to 40,000

AO, 00[. above

Skeet

LLO0’ 2AO0’

1100’ x Z;O0’
[335 = x 730 =]

1100’ 2400’
[335 a 730 =]

1100’ z 2400’
[335 a 730 =]

1100’ 2AO0’
[335 = z 730 =]

1100’ 2550’
[335 m x 775 m]

1100’ 2700’
[335 = z 825 =]

Trap

1100’ 1800’
[335 = x 550

1100’ z 1890’
[335 = x .S.

1100’ z 1980
[335 m X 600

1100’ 2070
[335

LLO0’ x 2160’
[335 z 660

1100’ 2250’
[335 ,- 685

[100’ 2340’
[335 = x 715

Gross Aea
of Fac11ty

[Aoo m2]

[425 =2]

5,100 ft 2
[475 =2]

[ Military population is "defined as active duty military strength
assigned to installation.

2 Lnd area recommendations made by National Shooting Sports Foundaiou
and National P.Ifle EssociatlOUe

3.8.29 Marina Support Building. This facility provides space for
office, equipment checkout, repair and storage. It does not include
docks, marina slips and alkways dI.ch are subject Co speclaA con-
sideraciou. TI.s is a special facility, required o.y at outdoor
recreation areas chat have acer-frout facilities available for boaclnS
actlvltAes. Space allowances are shou in cable 3-63.
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Llicary Population 1

Up co 100
101 co

1,001 o 3,000
3,001 co 5,000
5,001 co 7,000
7,001 Co 10,000
i0,001 Co 15,000
15,001 Co 20,000
20,001 co 25,000
25001 co 30,000
30,001 co 40,000
40,001 co 50,000
50,001 co 60,000
60,001 Co .70,000
70,001 Co 80,000
80,001 co 90,000
90,001 Co 100,000

"fc2

3,500
5,800
8,450
10,500
12,650
15,600
18,700
20,800
22,000
23,600
25,400
27,000
28,300
29,500
30,600
31,600

325
540
785
975

1175
1450
170
1930
2050
2190
2360
2510
2630
270
2550
2940

1Milicar popuacion for its faciliC7 is defined as active due7 mli-
Cary personnel assisned Co the lnscalacion, plus 15Z of dependent
popuacion.

3.8.30 Beach Bathhouse. A beach bathhouse should include office, life-
guard room, check-in area, equipment scorase area, showers, toilets and
dressins room areas, Includlns wall lockers for both ale and female
sr/uners. This is a special facility, required only ac oucdoor
recreation areas Ltch have beach faciIiCies available. Beach bathhouse
facilcies noc Co exceed 3,500.fc2 [325 m2] Eross are authorized for
each installation rich beach.

3.8.31 PAdinE Stables. These facilities provide space for
salls, box or double stalls, tTeaCmenc stalls, quaranclne areas, quar-
ters for one operacor, hay storage area, Stain room, cack room, tack
lockers, sveac pad and blanket dryinE area, office and latrines. Space
allowances are showa in cable

3-77



0 co 100
101 co 1,000

I, 001. Co 3,000
3,001 co 5,000
5,00’1 to 7,000
7,001 Co 10,000
I0,001 15,000
15,001 t 20,000
20,001 Co 25,000
25,001 to 30,000
30,001 to AO,000
AO,001 to 50,000
50,001 to 60,000
60,001 Co 70,000
70,001 t= 60,000
80,001 t 90,000
90,001 Co 100,000

7

16
21

37
3

72

110

(;OSS kEY..&

2,100
2,500
3,600
,,700
5,900
7,700

11,250
12,800
17,800
18,600
20,tO0
20.,600
2,900
27,000
29,000

[12]

195
235
335

550
715
895
1045
1190
1660
1730
1900
2120
2320
2510
2700

I L1Acar popacion is defined u active duct pcsonel assigned co
ch iaicai.laciou, plus 23Z o! dependent popuAa.con.

3.8.32 0utdooc acreation Lodging. T].q.s aclit7 provides sace
private, privaCe, /or doco-c sleepn qccecs us
batoo, scocaze a=eas, lose, ccheu dlaZ acAIAcles. Space
alloces y ed In n& nbers sizes o bidis sh as
cabins, cocCaSes, docorlu o sup:c oucdoor accIvicles
cecreaClon areas. e uc o auchorlzed s ii decened or
iidl aciou sed ou a y alysis ch
esblAsh c average uc o ecs ceqing lodging in c cec.rea-
ciou area dIng average ek o c season. ceciou
c nc o ecs 1 ca co coc c caco on occuac7
o c ccciou area cscinz om its pbTsical z cecceacio
cracceciscics. e ca o lodinz c iczaciou
area c eed cc derived by ciplyiaZ c oJecced
r=mnc by c area louce c csou corssAng co
prodded cac oc eAsced ades.Z2 Cough ZA.

S.8.3 Pac TaAls. sllaclo ece la ac is avaable
C velonc o c sd ’cuaideced. Par y range
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3.8.35 ]toZler/c.e Slcsctn4 /nlcs. s +11C7 NeS SS s ro+e:/ceecl reqrtnl a rd sfe foor
P . 8ctCy ye scractve sce, n-Cee, eqnC storage , k kr Ch ccheu 8ce, 1or,a scCor s. r size
ch dlclo acm reqr for suprc ccto; lrsedon ltcary pacton s ble

TALZ 3-65

0 co 2,000
2,001 co 20,000

20,001 sad up

fc2

20,0002
25,0003
20,0003

9302
14003
18603

1 NlliCsry populaCLon In deflned an mlltCary strength lun $0:[ of depen-dent pernounel.

2 Plus additions1 npace for nupporc functions.
3 Zuclude8 npace or n.upporc function.

3.9 I:DICAL J/a) DENTAL FCZLTZES (Fsc11Cy Class $00).

3.9.1 Space Criteria. Space for medical and dents1 fac11Ces 8h,sll be81o8Ced :In 8ordnce u’J.Ch z’Ice:Ls ec och In DoD ZneCrClon6015.17 (reference (31)).
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3-9.0 CONS’IUCTA31Ll"IIZDDAZLZTY AIALSZS

performed for all major medical facility projects. This analysis is

especially important for those projects involvin$ additions/-

alterations. Constructabtlity/biddabLlity is defined as the ease with

vhich a desiinaced pToJect can be built and the ease with which the

contract documents can be understood, bLd, administered and en[orced.

(2) Conscructabiliy/biddabtlity mus be stronsly emphasized

hroushou the entire plannins, and dessn process.

(3) As a minimum che analysis should be performed at least
at he 3 and updated a 90% submission s[ases.
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&. vuced Planning

DoD Directive 5015.17 (fer.e

2. diol Space i.tera- bulae Sheles.

heang design temperature on c 97-2Z basis Is less cn ii degrees F.[-12 e:ees C] =y bb.

b. A carport may be provided aC inscal!aclons where :heair conditioning design temperature on the 10% basis exceeds 87 degreesF. [31 degrees C] dry bulb.. All design temperatures shall e obtained from :heTrl-Service Manual, Engineering geaCher Dace, AFM 88-8, Cha cer 6; TM5-785; oc gAVFAC P-89 (reference (3)). P

B. Millca7 Medical Facility Design.

i. Policy. Medical facilities conscructlon pro acts LII beprogrammed as line tems in Cha m/licary construction progr, sub ectco the same Pcacedures and re.ev J
chat OASD(A) space -to-ram a- _vner_coscucton item, ex=epc

a -sgn auu that 3:; o= concept design approval from ODASD (1)w e requried for acceptance of proects in the budget year proposal.

2. Design and vlaw PTocedures’..

a. Concept Design. Following the approval of s ceprogram by the Assistant Secreca- of
pa

7 eense azc Affairs) conceptdevelopment may be initiated. Notice co proceed for onceshould be initiated no later than 1 - P elopmenc
Otober budeC submis=^- ____.__.u= ceceang one next fiscal year, evvzu one usln$ agency forvards theapproved space program co the Design/Construction Agency b 15 Fefour months before notice Co Y bruary,

wvczea s nlclaced. For proects ofexceptional size oc design complication the conce c desi

$1 million or more 11 be submitted Co the Deputy Assistant SecretaryDefense ( Znscallacions ) no later Chart15 une prior to the budget herlngs for review and approval. Conceptplans ’11 represent a design stage apart from and prior to then/tacion of orkin$ drawings and ace for the purpose of establishand resolving an acceptable buildino co ........ ink
pro8ram; and wll include the follong: -.- PP pae
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(i) Floor plans 5or each leve showing a1 rooms,
spaces, corridors, nd budnS ars, ory d or d-

ale o 1/8" o he ooC [1:100 aerc] scae :epc or reproects ere 1/16" [1:200 uerc] sle 7 ed supplemented b71/8" [1:100 mec=c] se for r=ons o1 or r:caX areas.

) A buIdns roes secto shov:g a!

(5) A ploC plan sborlnK access rads, prlncLpal u=ill-
lee, coposraPh, and tttn of psrkn|.

(6) E1evaCona shoIn Tpm and extent ,o5 exterior
btcL1dLn8 5nLshs.

(7) A CabulaCon of nec floor areas, by room
coluaus as 5ollovs:

space Prosraa.
(a) lqeC ndvdual room areas o5 the approved

(b) I ndvdual roou areas as delneaed n he

For areas Zsed n column (YCb)) vtcLch devae more than I 5tom column
C7Ca)), a Juslfcaon w11 be ncluded. Juscaons vLll ndace yaon s de, noc aucrzed 1, ucepc plans sd be
bad on scrc app$caon o areas approved n sce prbgr.
Devaous oSr as covered n (7 above, are ed oy as
Y JCed by oreseeus cocous a 7 noc pLoyed co
add sces C ced C approved sce pcoc noc delete appcoved
scms. Fcher, redcous or ncreases n the ueC areas chn IOZ prior
Co ucspc Des veloenc are uoc cced. For the oons scesC osr C areas rredble:

Doctor’s Offce
Y.zaanaCou Rooms
l)mlvery Rooms
Operacns
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C 103 ucspc.aL dasc=pc..on of

m.c comprehensve .revev.

C12) Prsoanel reqLremencs, and, for macrials
hndln, c=ansrcctou, : food smce ssce C= oracns coats
on a relative ss or each of cs opcto Cor tocon
pses). aca ou rsoel rqrmncs suld provided b cresccve SueZon ras se c s an area der cheer conce.

b; ork.nS Dra.nss. orkn8 dravnss for
esCace cost SL lou or mrs u7 cced o7 acer appro-
val of concept plans by ohm D C1) b 8usC 1 a relecced
uaced Fo DD 1391. Ft rn8 drain,s proceed uu D CI)
approval o concept

(2) Upon compZecon of flea1 orlLn8 drzrLnSs,

mounted on DO Form 1.562 cards or equal, 1 b furnished co ohm DASD
for .norsc.on purposes. Normally Ohm ial ockns dra’vlnSs of
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3. Combine elements Ach simAlar structural, aechanAcal, and
electrical desnds to faclAcce avlns in couscrcctou costs.

B. Principles of Fuaccloaal Planning.

I. Coussceuc bach proper funccloual adjacency planl,
soft fclol areas (areas a$ plblag, s tactical
fCes, sctal : s, psclcaCed fs) sd
ped cen .rd fcciol arm (ars vinz appreciable plbing,



2. To the exCeuC eastble the subec=uccure dLch feceS.yes the
and ce1tn8 fnshes shou.d be. coucnuus, .lo.n8 Steerer lezb-n subsequmnC redsc=buclou o space -ch required modJ.fcacous.

3. Conss’CenC vch ocher des medlcaZ requtrmeuCs con-
sderaclous should be f.ven Co movable parCClona, shef uu:LCs, and ocher
spce dvder unc co coutgure uncco areas.

3.9.6 Equpmeuc. Equipment shel be provided .n accordance Lch ch
Ldance couc.nmd /- cur=ear edcton of fL-STD 1691 (rereuce (31)).
Specflc ceas of eq.pmmnc dkall be a

A. dcal Caaevork. BuJ.C-n ene.ed v.. casework .l be
]zad approprlaCe, In leu of sCaness steel casework.

B. CossuncaCtons and Sal SysCs. Provsions ay be de as
re.ranted or systems such as



PoKram d.str.but.ou.
address.

Te.ephone oudu.c.
a.ara.

}ana$n .,orat,o, systas.

faas.b.e s= incergraced anti’or inCeraced telephou, ncercom,
and doccorts dccac.ou sTscs shl be provdmd.. Pumtc Tube Systs. Pneust..c tube systems shou].d ed

Csm syscs cenc reqad
cozu:actou o the p:u,
approved. ecc cube sscs s
vch c rsqeucs,
c ssc md for c scbucou of rescccsd s.

D. tevators and Dmba.cers. ELevators and dmbva.cers s

hrac C eCors lau o acc=c c eCors, ae c
osC s cCCvm’. Facco scsard bs 11 d eu o
cc cs. cdors leadn r ecor lobbies co ceuc a
creauc areas s11 oCeced by re doors.

(D

3.9. Dmsn SCa/liospczl O&H Sczff, lLasou.

Z. Po1c7. The m.1.1icar ld.cal Facile.c7 Design Offices
rl insccuCe procedures for securn .foraCou on the funccona e-
ceucy a. aJor madcal acl:LCes n C euCoc.
Ch derved 11 ed co’d ee dcal faclc7 design
crcers leadns Co provtd ucurs dl facility designs. add-

YacC qusCou a ncence ard oc C consideration
ocr lCa Derenc deszn ofces.

Procedure. Tfotacou ".r1,11 be secured in mTs:

1. A procedtsre v11 be nsc.cuced ereb7 uitvdul hospice1
(01) scarf ’L promptS.7 adv.se the Offce of ohm Surzeou neral for the



appropriate Mllitar7 Department and the YDO through appropriate channels of
any functional problems which arise, the cause of those problems, and the
proposed remedies boin initiated. TiJoly adwico of these problems, will
facilitate correction in onoin and future facility designs.

2. The ]O’]X).vlll in cooperation with the Services Medical Department
representatives, condut post occu evaluation ou o all
medical acltos poodc osto visits o all other Jor modca

acl d of the facileness aoccal d oor onnoor systo
used to uate do8 ctea.

.10 DEPENDENTS EDUCLTION FACILITIES.

3.10.1 Dependents 3chools Yacilities. The plannin and prosranmin of school
facilities shall be based on a Justified need for the facility to meet the
needs of the projected enrollment and shall be directly related to the
educational specifications 8tipulatin the pro&TU tO be carled on in the
facility. Therefore, prior to initiatiz proramain action for s new
facility, or an addition to or aJor renovation of an existing facility,
appropriate educational specifications shall be developed for the planned
facility. These specifications shall reflect the requirements of the program
and the required space to toot the proTa needs. Designs shall incorporate
flexibility in order that facilities can be adapted to a chain educational
prora with a sinimua requirement for additional capital invesment. here
feasible within the ducational program, general purpose clansroos should be
confiured to permit maltipl-levol, cooperative, individualized, and teem
teaching by usin acoustically appropriate movable walls in lieu of fixed
partitions. The space requirements lven in table -66 are to be used as a
uide for planni purposes.

Table 3-66 follows.



Facillcy

GENERAL PURPOSE CISSRD(

DESIIATED PUR2OSE. OGqS

Scoudar

00-i000

dark

srapll.cs area

Senaral science b aru

blolosy :Lab ara

1100-1300
800-900
300-400

850-950

150-200

150-200

900-1000

150-200

150-200

250-300

100-150

150-200

84-93

102-121
75.83
2.8-37

79-88

14-19

14-19

84-93

14-19

14-19

23-.28

9.3-14

14-19

3-87
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Second.c7.

1000-1100

80-950

1000-1100

200-230

100-1,50

1,50-200

1000-200

150-200

1000-1200

L100-1300

12.00-1300

150-200

80-100

150-200

200-300

100-10

  0-2oo

3-88

93-102

79-88

93-102

19-23

.6-7

9.3-1

93-112

V-I9

93"I 12,

I0.-121

102-121

1,,-19

7.5-9.3

1/,-19

19-28

9.3-1
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:encss)

-combined foods &
clochini laboracor7

separate foods

parae lochLug
laboratory

Indusrlal Er=s

work laboracor7

room

off"Yc-worl=’oom

finishing room

construction laboracor7

Auditorium:

fcZ [0.75-0.90 m2]

SClll ItU, MP.,ond,IPl
qchool

-srse area, wlCh sto

1700-1800

1400-1500

1200-1400

1700-L800

150-100

150-200

100-150

50-75

900-L000

1400-1500

800-900

1000-1200

1800-2000

158-!67

10-10

112-130

158-16"7

14-19

14-19

9.3-14

4.6-7

167-186

3-89
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SPACE C.’TERI.k FOR DEPE.qDF.. SCHOOL FACILSTZES (Cuc’d)

,tU.co:Lm (ConC’d)

au:z:f.lJ.ar PE c:each.nK

srrase, eleaucac7

sCocase, sacoudr7

locker arez-20 fez
[1.8 u2] per student,

30 students
(10 shoverheads)

200-600

100-3000

3996

6200

3OO0

200-300

00-.600

 oo-

2OO

19-56

371.2

76.0

0

t9-28

37-.6

9.3

19

3-90



(14 howe:beads)

n-iva:e
dressing

1-30 o! cl eu=ollamuc
0 fC2 [3.8 n2] pe:

ofce-orlc=oom

-sudto lsual

300

350

15

100-200

300-500

2OO

75-150

150

150-200

150-200

1000

850-1000

33

1.4

9.3-19

28-4 6

7-14

14

14-19

14-19

93

79-93

3-91



L50-200

100-200

9

23-28

33-37

23-79

37-79

,Z-93

Z3-79

7.,-9.3

37-56

28-37

7,-79

37-.56

28-37

3-92



zm.z 3-6

SA CRIERZA FOR DEPENDENT SCHOOL

830-1000

130-230

130-200

100-130

800-900

200.-250

1400-I00

1400-1500

950-1000

I00-1600

1700-3000

3000-3800

800-900

100-1600

1800-1900

1400-100

79-83

14-23

14-19

9.3-1A

74-84

19-23

130-140

130-1AO

88-93

140-150

l:58-279

279-353

74-84

140-150

165-17.5

130-14.0

3-93
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CHAPTER 4

SITE PLANNING CRITERIA

4-1 HASTER PLPuqNING.

A. Master plan shll be developed to provide suidance for developing an

installation and controllin$.its orderly growth. Through graphic and usrraCive
forms, the best use of real property resources to serve the assigned and projected
missions will be delneated. The arrangement of facilities should be integrated
with the site to achieve optimum land use, good functional relationships,
environmental harmony, energy efficiency, and a pleasant appearance. To the
extent feasible, it.should be flexible to accoamodate nission change.

B. Development of site plans and facilities shall take into considera-
tion the planning goals of he surroundin$ coammnity in order that a harmonious
future relationship may exist between the installation and the coamunity.
Such planning shall be coordinated with area wide clearinshouses, offices of
State and local government, as required by OHB Circular A-95 (reference (4a))
as implemented by DoDD 4165.61, (reference (4b)).

4-1.1 PLANNING PROCEDURES FOR NATIONAL CAPITAL REGION: This section

prescribes DoD policies and procedures to be followed by the Military Depart-
ment with respect to the preparation of facility plans, within the National
Capita Region (NCR). The-NCR is defined as the District of Columbia, Prince
Georges and Montgomery Counties in Haryland; Arlington, Fairfax, Loudoun and
Prince William. Counties in Virginia; and all cities and Omens included within
the outer boundaries of the foregoing counties.

A.. Hasher and facility plans for installations within r.he NCR will be
submitted to.the National Capital Planning Cission (NCPC) and/or the Cos-
sission of Fine Arts (CFA), as required by policy promulgated by the aforemen-
tioned Commissions. However, all submissions will be furnished to the Office
of the Deputy Assistan Secretary of Defense for informational purposes no less
ban 1& days prior to he desired submission date.

B. -Projects normally shall not be advertised for bids prior to resolu-
tion of any serious objections by either Comisaion. Requests for exceptions
should be submitted to the DASD(I) Cosether wih a staeement on the special
circumstances iavolved.

C. The Mlitary Departments and Defense Agencies shall establish a
day-to-day staff orking relationship with t.he NCPC and he CFA to insure
expeditious handling of the reviews.

D. The pcovisions of OHB Circular A-II require the submission of five
year construction budget proposals to NCPC by the Military Departments and
Defense Agencies.
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4-2 SITING OF BUILDING

4-2.1 LOCATION CONSIDERATIONS: Buildings shall be located infunco
tional relation to each oCher for operational efficiency and eonomical main-
te.nance, and in conaonank with the topography for construction economy and
preservation of character of the site. Setbacks, and spacin8 of buildings
shall provide for admission of adequate light, circulation of air., fire safetyclearances, pedestrian access, vehicle access, and parkin8 here required.. Where solar energy systems are used or contemplated care must be exercised to
assure that solar collectors are not shadowed by adjacent facilities. The
composition and relationship of structures, roads, and utilities are of equal
importance to the individual design of these features in producing arranse-ments that are efficient to operate and maintain, economically acceptable to
the topography, and conducive to pleasant living and working environments byavoiding monotony and regimentation. Greater emphasis shall be placed on
esthetics in cite siting of major personnel occupancy facilities (such as
recreation, welfare and religious buildings, office buildings, housing and
hospitals). For the siting of purely utilitarian facilities (such as ware-houses and power plants) emphasis shall be placed on achieving low visibilityfrom the esthetic areas of the base and efficient service access. (Also seeparagraph 4-3. )

4-2.2 ORIENTATION: In order to reduce the severe mpact of solarenergy on both initial costs and lifetime operating costs of air conditioningequipment, all ne buildings ach are eligible for air conditioning eitherwholly or in part, shall be sited, to the extent possible, so C thelong axis of building is in e east-west plane within 10 degrees. Devia-tions are appropriate only for ose cases: {1) where deiled solar studiesconclively prove C an alSaCe oriCaCiou is less enec censive overe entire year; (2) ere ere are no asible alCece sires and e sireco be d prevents C proper orientation because of topographical probl(does noc incle exis8 utility les roads, parking ltos, .and nearbybuildgs); (3) wre a bldz is Co be aCed by solar er and an alter-Ce oriCation is requir forx solar efficient. is orientationcequicnC sll also apply co ose buildzs hich can be ceasonsblyeecCed Co be air-condCioued Chin the eful life of e sCccure.

The purpose of proper orientation for air-conditioned buildings is to expose aminimum surface area to direc solar impingement. Accordingly, it is impera-tive in the design of facilities chat wings of buildings such as found in "L"or "E" shaped structues, do not negate the effort made in orienting the long.or main axis. ull considerations must be given in such desias to the signif-icant solar load probleam. When there are funcCionsl requirements for buidlingswith wings normal to the main axis, special attention should be given to thesolar mpact. Further, a careful analysis of solar loading is required inmultiwing structures to determine whether the sum of the loads.on the wings isgreater than the load on the main area. In such cases, the wings should beoriented in the eastwest plane.

4-2.3 PHYSICAL CHARACTER OF TH SITE:

A. Topography. Topography, more than any othersite charactecstic,should strongly influence Che design of a project. The project,’:should beplanned to fit Che topography, require a minimum of grading, arid preserve the
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character of the site so s to produce n efficient, eocnomical and inter-

esting composition.

B. .gtural Beauty Considerations. A conscious and active concern for
the vlues of natural beauty should be considered in the siting of facilities
in ccordance rich DoD Directive 5500.5 (reference (&c)). Natural site features
such as ground foms, vter, rocky, ledges, trees, etc., shall be preserved o
the greatest extent feasible.

C. Soil Conditions. Soil and foundation conditions should be investi-
gated co saute suitability for economical excavation, site preparation,
building foundations, utility lines, grading, and planting. Bearing capacity
rest should be made co saute stable rid economical foundations for buildings
and oCher structures.

D. Hazards and Nuisance Effects. Hazards and nuisnce effects, such as
excessive noise, odors, smoke and dust, explosives storage or electromagnetic
radiation rid/or interference created by the land uses adjacent to the project
sie, should be given careful consideration in site selection and development.

4-2.4 GRADING, DRAINAGE AND EROSION CONTROL:

A. Grsdinl Design. Grading design should cake into consideration the
follotrng objectives:

(1) Development of economical uilding sites.

(2) Disposal of surfre water.

(3) Preservation of the macural character of the cartin by minmum
disturbance of existing ground forms nd yeaCation cover.

(4) 8inmum erch moving b-iCh teaonhie balance of cut-and-fill.

($) Avoidance of ear.oh banks entailing.costly measures for erosion
control.

(6) A minaum number of steps Co entrance.

(7) EsCablihin$ 8CsfacCory grade levels around buildings and
exisCings trees to be saved.. Slope Gradients. To provide positive drainage, a slope of no less
Chart 2 percent for Curled res is desirable; however, more permeable soils,
such as sandy types, may require lesser slope. Drainage slopes away from
buildings should be minmom of 6 inches vertical for a horizontal distance
of I0 feet. Banks for transitions from one area to another should not be
steeper chart I fooC vertical in 3 feeC horizontal. Steeper slopes may be used
with rock outcrops or vegetative cover, oCher r.han curl, which can be easily
established and maintained.

C. Erosion and Dust Control. Control measures for erosion of surface
soil should be included in the projected deqin as required by sce conditions
and Co rehabilitate areas scarred or denuded during construction. Such measures
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ay include terraces, ditch drop structures, coarse graded aggregate, anchored
mulch, sprinkler irrigation systess in low rainfall areas, and vegetation.
Costs of such easures should be included in the funding of the facility.
Construction areas should be limited and clearly sarked to ainize soil
erosion, sil dositiou in draise.cels, and desCcCiou of existing
veecaCion. C and erosion control during and after conscCion should
include short soil eosure ci, use of debris basins, and vegetative cover.

4-2.5 VEHICULAR AND PEDESTRIAN CIRCULATION:

&. Street System. Design of the treet system within each project re
shall be coordinated with the overall traffic circulation plans of the instal-
lation. Convenient and safe vehicular access and circulation shall be pro-
vided for essential services, such as deliveries, trash and garbage collection,
fire protection, saintenance and repair with through traffic.being kept co a
minimum.

B. Parking Facilities. Offstreet parking normally should be provided
for both organizational and aoaorganization vehicles. Parking areas should be
closely, but unobtrusively, related to the facilities served, and should be
coordinated with the location of underground utility services. In the inter-
est of economy and efficiency of land, joint use parking should be utilized
wherever feasible. The best opportunity for this application occurs where a
predominantly daytime activity adjoins a predominantly evening hour activity,and cosbing the parking will permit spbstantial reduction in the total
number of spaces with no loss of parking 9vailability. In designing parkin$lots, care should be aken to avoid the extremes of a proliferation of sall
lots or sassive parking lots. Where relatively large lots are unavoidable,the natural terrestial features and a generous allocation of tree islands
should be coabined effectivel to relieve the unfavorable view. Criteria andallowances for parking spaces for nonorganizational vehicles shall be in
accordance with table 4-1.

C. Sidewalks. Sidewalks should be designed to. provide convenient andsafe pedestrian access and necessary circulation.. Midth of walks shall bebased on pedestrian traffic vole. The grades of walks shall normally follow
the natural pitch of the ground. The use of steps in walks shall be avoidedwhere possible; single risers in particular are hazardous and should be not beused. Wh’en steps are required, they should have at least three risers. Ifwalks serve facilities which are accessible to the handicapped or may be usedby the handicapped steps shall not be incorporated. See Chapter 18.

D. Railroads. Where required, railroad facilities shall be designedand located so that the restrictive alisnsents and gradients do not interferewith the proper and economical siting of adjacent structures to be served.

4-3 LAND USE RESTRICTIONS FOR RUIAY CT.-qANC$ AND NOISE ABATEI__T

4-3.1 RLMWAY CLEARANCES: Facilities will be sited in accordance withAFM 86-14, TH 5-803-7, NAVFAC P- 971 "AIRFIELD AND HELIPORT PLANNING CRITERIA"(Reference C)).

4-3.2 ACCEPTABLE NOISE LEVELS FROM AIRCRAFT AND OTHER LOUD NOISESOURCES: Facilities shall be sited in accordance with the reco,mendations of
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the Joint Service Noise Planning Nanual TN 5-803-2, NAVFAC P-970, AF 19-10
(reference 4e)) or, where such siting is not possible, shall be provided with
sound attenuation features to achieve at least the sound level reductions
specified in Chapter 4 of that manual. The objective is to obtain the maximum
practicable accoustic separation between ojbectionable 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 persons using it are factors which must be given equal mportance
and considerations with econoaics, land .,vailability, and function when deter-
mining siting. As an example, the high internal noise of some shops, combined
with the type of activity being carried on, tend to make these facilities
relatively insensitive to external sounds, whereas administrative facilities
are generally quite sensitive to intrusive noise. These subjects are treated
in detail in the Joint Service Noise Planning Hanual. Family Housing shall be
sited 4500 feet from runway centerlines extended wherever possible and in no
case less than 3000 feet from runway centerlines.

4-3.3 WAIVERS: Application of this criteria will, in some cases,
restrict the siting of new facilities Co areas outside of currently owned
Government land. Thus, real estate acquisitions ay be required in conjunc-
tion with new construction. In situations where existing land use apparently
precludes desired acquisitions which would develop the optimum situations, the
full facts and particulars, together with recommended action, shall be con-
sidered by the Departaent concerned Lu determining whether or not a relaxation of
this criteria may be warranted.

4-4 CAPING

The planting of grass (seeding, sodding, sprigging), trees, and shrubs
shall be included as an integral part of the design of a project to the degree
appropriate for each type of facility; and the costs for such planting shall
be included in the funding of the facility.

4-4.1 OBJECTIVE OF PLANTING: The important objectives of landscape
plantings at military installations are to:

(a) Enhance exteriors and integrate the buildings with the adjacent
open areas.

(b) Establish and define land use areas.

(c) Give scale and character to the buildings and their sur-
roundings and provide privacy.

(d) Reduce air-conditioning loads.

(e) Provide shade and wind breaks or snow breaks and screen out
views of less desirable features.

(f) Reduce noise, dust and soil erosion

Every effort shall be made to meet these objectives.
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4-4.2 PLANTING DESIGN: Planting shall be simple, functional and
economical to maintain, and should be compatible with the adjacent surroudngs
n order to enhance the natural beauty of the area. Plant species proven to
be locally hardy and tolerant of specific site conditions shall be utilized.
While a natural or inforaml arrangement of trees, both singly and in groups,
is desirable for the overall planting and appearance of an installation, a
formal, regular arrangement of trees in certain areas and around selected
buildings is considered appropriate to augment the importance of these areas
or structures. Where street planting is used, the trees should be planted
between the sidewalk and the buildings, leaving the strip between the sidewalk
and the curb free for inscalln$ and servicing underground utilities. The
location and species of trees to be planted should be such as to preclude
roots from damaging sewer lines. Trees and shrubs should be planted in such a
manner as to provide minimum obstacles to efficient grass mowing and snow
removaI.

4-5 SITING OF UTILITIES

Provision of utilities essential to efficient operation and of adequate
size to serve future requirements shall be considered in the early planning
stages to avoid conflicts in the design and layout of the various utility
lines and the early recognition of the need for additional production and/or
supply capacity.. Early consideration of new facility utilities requirements
and existing utilities supply and distribution facilities can eliminate major
support probless and greatly reduce both capital and annual operations cost.
All individual facilities projects should specifically address adequacy of
existing utilities support and include any additional needs. Base wide master
plan studies should include a major analysis of the integration of existing
utilities systems and future requirements. Planning of utility lines should
take into consideration ites such as the following:

(a) Utility easements or right-of-way.

(b) Location, size and elevations of sanitary sewers, storm drains
or open drainage, drain inlets and manholes.

(c} Location, elevation and size of existing water supply, gas,
heat transmission mains and underground electrical service.

(d) Location and size of overhead electric service, street light-
inS, and telephone lines, includin$ pole and manhole locations.

(e) Location of fire alarm call boxes.

(f) Location and existing capacity of supply feeders and utility
generation plants.

4-5.1 UTILITY SERVICE:

A. Appearance. Careful consideration should be given to the location
of poles, transformers, vaults, meters, pressure reducing sation piping and
valving, and other utility items to avoid detracting from building appearance.
Complete underground utility service should be considered for all major build-
ings on an installation where aboveground or overhead service would conflict
with the desired architectural character.
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B. Underxround Lines. Underground lines should be located so thac a
min,,m effort and cost would be required for excavation when required for
aintenance. Normally, underground utility lnes of all cypes should not be
located under roads, sidewalks, parking lots, paved terraces and other paved
areas. Underground utility lines, mains and conduits should be located a the
minimum depth necessary.

C. Heat. Heat transmission mains for Steam or wster in industrial
areas or in open, undeveloped areas should be located above ground (normally 2
to 3 feet) when feasible. Consideration should be given to the use of above-
ground heat transmission mains in developed areas where such mains can be so
located and screened by plantings as not to detract from the overall appearance
of he area. Heat transmission mains from central heating plants should be so
arranged as to provide the most economical relationship to the building served.

D. Electrical. In developed areas, except for industrial or warehouse
sections, every effort should be made to place electrical distribution and
telephone lines underground. Where economic or technical reasons require
overhead construction, electrical distribution lines should be located where
practicable along streets or roads to avoid the use of separate poles for
sreet lights.

g. Water and Sewage Lines. In general, water and sewage lines should
be located alon$ streets or roads or designated utility strips.

F. Telephone and Television. For economy, telephone lines and tele-
vision cables should be carried on the same poles or in the same trenches as
electric power lines, insofar as practicable, buc should not occupy, common
manholes or common wall manholes with electric power lines.

&-5.2 STORH DRAINAGE: The storm drainage system, including gutters,
drain, inlets and culverts, should be designed to carry the anticipated run-
off, including runoff from melting snow, and inlets should be provided where
necessary to intercept surface flow. The building up of undeveloped areas may
have a noticable effect on installation drainage facilities; major alterations
or extepsions Co sCom seers and drainage channels may be required because of
the location and design of new facilities.

SITING OF HAZARDOUS MATERIALS FACILITIES

A. Special consideration shall be given to the design and location of
facilities dich involve the manufacture, handling, storage and transportation
of hazardous materials such as ammunition, explosives, and liquid propellants.
Site planning for such facilities should be undertaken as soon as the require-
ment is-known with the siting being incorporated in the master plan of the
iamstallation.

B. For guidance in accomplishing this planning, refer to the DoD Stand-
ard 5154.S, (reference
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4-7 PARKING FOR NONORGANIZATIONAL VEHICLES

4-7.1 CRITERIA FOR SPACES: Criteria for determinin$ the number of

parking spaces for nonorganizational vehicles authorized for selected facil-
ities are listed in table 4-1. These criteria are based upon. data from traf-
fic analyses made at various installatiou. The number of." parking spaces
required for a facility not listed in the table shall, be based upon a special
traffic analysis at the installation, taking into Consideration time and space
intervals and available public transportation, group car riding, and Government-
furnished transportation. Space in addition to Chose authorized for a listed

facility may be provided when justified by a special traffic analysis.

4-7.2 NOPdL SPACE ALLOWANCES: Nolly, a space allowance of 35
square yards per vehicle shall be used. This ailowance includes space for

parking the vehicle and for normal entrance and exit.

4-7.3 LAYOF: Parking areas shall be designed for easy entrance and
exit, and shall provide 90 degree parking whenever practicable,.however, in

short term, high-traffic parking areas for such activities aS commissaries and
exchanges, 60 degree parking may be provided.

TABLE 4-I PARKING SPACES AUTHORIZED FOR
NONORGANIZATIONAL VEHICLES

Facility Number of ParkinS Spaces

Administration, Headquarters and
Office Buildings

50 of assigned personnel

Bachelor Officers’ Quarters

Bakeries

90% of occupants’ suites

38 of civilian employees,
largest shift

Barracks and Dormitories

Cafeteria, Civilian, when not included
in Community Shopping Center

60’of peacetime design capacity

15 of seating capacity

Chapels 15 of seating capacity

Commissary Stores, Food Sales, when not
included in Community Shopping Center

2 of authorized customers
served

Community Shopping Center, including
such elements as Main Exchange,
Miscellaneous Shops, Restaurant,
Commissary Sales Store, Bank, Theatre,
Post Office

4% of authorized customers

served

Exchanges, Hain, when not included
in Community Shopping Center

2 of authorized customers
served
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Family Quarters 2 spaces per living unit(see
Chapter 17)

Field House, combined with
Football and Baseball Facilities

I% of military strength

Fire Stations
3 Stall
7 Stall

Guard Houses, Brigs, Military
Police Stations

7 spaces
10 sphces

30% f guard strength

Temporary Lodging Facilities 90% of bedrooms

Gymnasiums {if only one at an
installation)

I of military strength served

Area Gymnasium (e.g., regimental)

Laundries and Dry Cleaning Plants

Libraries
Central

Branch

Maintenance Shops

Dental Clinic (both separate and as
part of another facility such as a
hospital)

Hospitals and Dispensaries (Clinics 1

10 spaces

38 of civilian employees,
largest shift

I space for each 500 sq. ft.
of floor area
2 spaces

38% of assigned personnel,
largest shift

3 spaces per operating room

(.59X1 + .19X2) spaces, where:
X1 = all personnel working within

the facility on a continual basis

X2 = average daily outpatient load
for the peak month

1The formula given is applicable only where there are no quarters for staff
or patients within walking distance, where there is no public transportation
system serving the facility, where there is no military shuttle system and
where car-pooling is not practical. To the extent that any of the above
conditions do exist, the Xl and X2 values will be reduced appropriately to
reflect these other means ’of arrival t the facility.



Schools, Dependents

Without Auditorium 2 spaces per classroom

With Auditorium 2 spaces per classroom, plus
1S of auditorium seats

Security Offices (at gates) for installations of:

100 2,000 population
2,001 4,000 population
4,001 6,000 population
6,001 10,000 population
10,000 and up

5 spaces
10 spaes
15 spaces
20 spaces
To be based on special study

Service Clubs
served

2% of enlisted strength

Swimming Pools 20 of design capacity of

Theaters, when not included in
Community Shopping Center

25 of seating capacity

Warehouses I space for each 500 sq. ft. 0.8
office area, plus I space for
each4 persons assigned to
storage activities

Enlisting Personnel Dining Facilities for:

Basic and/or recruit training,
advanced individual training,
service schools, recruit recep-
tion stations.

38 of military and civilian
food service operating
personnel, largest shift

Permanent party, garrison
(including Army TOE and TDA
units) air installations (stations),
support units, construction bat-
talions, shipyards, weapon plants,
personnel transfer and overseas
processing centers.

38 of military and civilian
food service operating person-
nel, largest shift, plus 8 of
enlisted personnel (patron
pbrking) to be served

Central Food Preparation Facilities 38 of military and civilian
food service operating per-
sonnel, largest shift.

4-8 FENCING

The use of fencing to enclose installations or to enclose and separate
areas within an installation shall be. limited to those conditions requiring
maximum security and/or protection of life, except as stipulated in chapter
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wire shall be in accordance with the appropriate
ng instructions or where installation commanders
is required for safety, security and/or in the

defense. Where fencing is required, appropriate

iven during design to insure that fencing selected is

patible with the surroundings.

4-9 NOTIFICATION REGARDING PROJECTS AFFECTING USE OF AIRSPACE

Construction, reconstruction or expansion of airfields, and missile or

rocket launching facilities require certain notifications as set forth in

DoD Directive 5030.II (reference (4g)).

4-10 CONSTRUCTION IN FI,OODPLAINS OR ON WETLANDS

4-10.1 GENERAL: Executive Orders 11988 (Reference (4h)) and 11990

(Reference (4i)) restrict Federal activities in floodplains and wetlands

for two different but complementary reasons.

A. To minimize the destruction, loss or degradation of wetlands, and

to preserve and enhance the natural and beneficial values of wetlands.

B. To reduce the risk of flood loss and to minimize the impact of

floods on human safety, health and welfare.

To achieve these objectives construction projects and substantial
rehabilitation or modification projects (including, MILCON, O&M,
nonappropriated fund, other than appropriated fund, and contractor
construction where DoD funding is involved) will conform to the followin
criteria. Civil works projects and civil works actions of the U.S. Army
Corps of Engineers will be governed by separate guidance prepared by the

Secretary of the Army.

The phrase "construction and substantial rehabilitation or modification

projects" includes, draining, dredging, channelizing, filling, diking,
impounding and related activities in addition to structures and
facilities.

4-10.2 DEFINITIONS:

A. Floodplains: The lowland and relatively flat areas adjoinin
inland and coastal waters including flood prone areas of offshore islands,

includinz at a minimum, that area subject to a one percent or reater
chance of floodinz in any Eiven year (the so called I00 year flood ). For
critical facilities such as, but not limited to, hazardous chemical or fuel

storaEe or hospitals where evacuation of patients would be difficult, the

floodplain will be that area subject to a 0.2 percent or zreater chance of
flooding an any given year (the so called 500 year flood).

B. Wetlands: These areas that are inundated by surface or round water
with a frequency sufficient to support and under normal circumstances does
or would support a prevalence of veatative or aquatic life that requires
saturated or seasonally saturated soil conditions for rowth and

reproduction. Wetlands enerally include swamps, marshes, bos and similar
areas such as slouzhs, potholes, wet meadows, river outflows mud flats and
natural ponds, Wetlands may be but are not necessarily locsted in
floodplains.
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4-10.3 RUIREENTS

A. Before undertaking a construction project the responsible DoD com-

ponent must determine whether or not the project will be sited in a floodplain

or oil w,tlands. Guidance for such determination is contained in the Water

R.sources Council’s "Floodplain Management Guidelines", Federal Register, Vol.

3, No. 6030, February I0, 1978 (reference (4j)) and will be followed.

B. If the proposed siting is in a floodplain or wetlands the project

may be undertaken only if no practicable alternative exists. Alternatives

that will be considered include the following:

(I) Carrying out the proposed action at a location outside the

floodplain (alternative sites).

(2) Other means which accomplish h purpose of the proposed action

(alternative actions:)

(3) No action.

In evaluating these alternatives the head of the responsible agency shall take

into account economic, environmental and other pertinent factors. If the

project is undertaken it must be in accordance with the standards and critieria

and consistent with the intent of the National Flood Insurance Program 24 CFR

1909 through 1925 (Part II, Federal Register, Vol. 41, 207, Tuesday, October

26, 1976, (reference (4k)) and may deviatefrom this only to the extent that

the standards of the Flood Insurance Program are demonstrably inappropriate

for the project. This means that projects will be designed and carried out as

they would be to meet the full requirements for eligibility under the Flood

Insurance program even though DoD projects are not insured under this program.

Individual projects must be separately assessed but examples of a situation

where the "demonstrably inappropriate" criteria might apply could be an alr-

craft hangar (whlch cannot be raised above the apron elevation) at an exstlng

installation in a floodplain or a waterfront facility such as a per to support

naval shlps. However, even in such cases, all reasonable actions must be

taken to "flood proof" the project and to deslgn or modify the project to

minimize potential harm to or within the floodplain. Elevaton of the sturc-

ture above the flood level is alwasy to be preferred to filling in land.

D. Prior to planning or undertaking a project in a floodplain certain

other actions must be taken.

(I) A notice containing an explanation of whv the project is pro-

posed to be located or may be located in the floodplain must be prepared and

circulated at a date early enough to assure that public comment is considered

in the decision making process. The Federal Register is an appropriate means

of such circulation for projects of National importance but local advertising

must always be used to assure that those areas most affected are notified. An

opportunity for early public review of the plans and proposals together with

the impacts of the proposed project on the floodplain must be provided, in

accordance with Sectn 2(b) of E.O. No. 11514, (Reference (41)) as amended,

even if the project is not significant enough to require the preparation of an

Environmental Impact Statement under Section 102(2) (c) of the National Envron-

mental Policy Act of 1969, (Reference (4m)) as amended. Environmental Impact

CH-I
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17. The use of barbed wire shall be in accordance with the appropriate
service’s implementinE instructions or where installation commanders
certify that its use is required for safety, security and/or in the

interest of National defense. Nhere fencing is required, appropriate
attention shall be given during design to insure that fencing selected is
architecturally compatible with the surroundings.

(R)

4-9 NOTIFICATION REGARDING PROJECTS AFFECTING USE OF &IRSPACE

Construction, reconstruction or expansion of airfields, and missile or

rocket launching facilities require certain notifications as set forth in
DoD Directive 5030.17 (reference (4g)).

4-10 CONSTRUCTION IN FLOODPLAINS OR ON w"rLANDS

4-I0.] GENERAL: Executive Orders 11988 (Reference (4h)) and 11990
(Reference (4i)) restrict Federal activities in floodplains and wetlands

for two different but complementary reasons.

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

B. To reduce the risk of flood loss and to minimize the impact of
floods on human safety, health and welfare.

To achieve these objectives construction projects and substantial
rehabilitation or modification projects (including, NILCON,
nonappropriated fund, other than appropriated fund, and contractor
construction were DoD funding is involved) will conform to the following
criteria. Civil works projects and civil works actions of the U.S. Army
Corps of Engineers will be governed by separate guidance prepared by the
Secretary of the Army.

The phrase "construction and substantial rehabilitation or modification
projects" includes, draining, dredging, channelizing, filling, diking,
impounding and related activities in addition to structures and
facilities.

4-10.2 DEFINITIONS:

A. Floodplains: The lowland and relatively flat areas adjoining
inland and coastal waters including flood prone areas of offshore islands,
including at a minimum, that area subject to a one percent or greater
chance of flooding in any given year (the so called 100 year flood ). For
critical facilities such as, but not limited to, hazardous chemical or fuel
storage or hospitals where evacuation of patients would be difficult, the
floodplain will be that area subject to a 0.2 percent or greater chance of
flooding an any given year (the so called 500 year flood).

B. Wetlands: These areas that are inundated by surface or ground water
with a frequency sufficient to support and under normal circumstances does
or ould support a prevalence of vegatative or aquatic life that requires
saturated or seasonally saturated soil conditions for growth and
reproduction. Wetlands generally include swamps, marshes, bogs and similar
areas such as sloughs, potholes, wet meadows, river outflows mud flats and
natural ponds, Wetlands may be but are not necessarily located in
floodplains.
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-10.3 N4IRENTS

A. Before undertaking a construction project the responsible DoD com-
ponent must determine whether or not the project will be sited in a floodplain
or o, wetlands. Guidance for such determination is contained in the Water
Resources Council’s "Floodplain Hanagement Guidelines", Federal Register, Vol.
3, No. 6030, February 10, 1978 (reference (4j)) and will be followed.

B. If the proposed siting is in a floodplain or wetlands the project
may be undertaken only if no practicable alternative exists. Alternatives
that will be considered include the following:

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

(2) Other means hich accomplish the purpose of the proposed action
(alternative actions:)

(3) No action.

In evaluating these alternatives the head of the responsible agency shall take
into account economic, environmental and other pertinent factors. If the
project is undertaken it must be in accordance with the standards and critieria
and consistent with the intent of the National Flood Insurance Program 24 CFR
1909 through 1925 (Part If, Federal Register, Vol. 41, 207, Tuesday, October
26, 1976, (reference (4k)) and may deviate’from this only to the extent that
the standards of the Flood Insurance Program are demonstrably inappropriate
for the project. This means that projects will be designed and carried out as
they would be to meet the full requirements for eligibility under the Flood
Insurance program even though DoD projects are not insured under this program.
Individual projects must be separately assessed but examples of a situation
where the "demonstrably inappropriate" criteria might apply could be an air-

craft hangar (which cannot be raised above the apron elevation) at an existing
installation in a floodplain or a waterfront facility such as a pier to support
naval ships. However, even in such cases, all reasonable actions must be
taken to "flood proof" the project and to design or modify the project to
minimize potential harm to or within the floodplain. Elevation of the sturc-
ture above the flood level is alwasy to be preferred to filling in land.

D. Prior to planning or undertaking a project in a floodplain certain
other actions must be taken.

(I) A notice containing an explanation of why the project is pro-
posed to be located or may be located in the floodplain must be prepared and
circulated at a date early enough to assure that public comment is considered
in the decision making process. The Federal Register is an appropriate means
of such circulation for projects of National importance but local advertising
must always be used to assure that those areas most affected are notified. An
opportunity for early public review of the plans and proposals together with
the impacts of the proposed project on the floodplain must be provided, in
accordance with Sectin 2(b) of E.O. No. I1514, (Reference (41)) as amended,
even if the project is not significant enough to require the preparation of an
Environmental Impact Statement under Section I02(2) (c) of the National Envzron-
mental Policy Act of 1969, (Reference (4m)) as amended. Environmental Impact

CH-I
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Statements are required for projects meeting the criteria of DoD Directive
6050.1 (reference (4a)) and the EIS process, if used, is considered co meeC
the requirement of circularization and review required by this subparagraph.

(2) For prograum subject to OtB Circular &-95 (reference (a)), a
notice, not to exceed three pases in lensth, must be sent to state and area-
wide clearing houses. The notice must include the reasons why the project is
to be sited in a floodplain, a statement indicating whether the action con-
foms to applicable state or local flodplain protection standards and a list
of alternatives considered. See.DoDD &165.61 (reference (&b)) for policy on
the A-95 coordination process.

(3) After public review, the EIS process and A-95 coordination have
been accoaplished, all alternatives will be reevaluated and if the decision s
to proceed with the project in a floodplain or wetland, a further notice must
be sent Co A-95 agencies and to all requesters, stating that the decision has
been made, explaining why, and allowing 15 to 30 days for any further comment.

&-10.4 PROGRAHHING: When all of he above actions have been co.pieced and
a decision to proceed with the project in the floodplain or wetland and has
been sade, requests for authorizations and/or appropriations for thac project
transmitted to OHB and Consress (DD For 1391) shall indicate thac the proposed
project is located n a floodplain or wetland and, hac it has complied
the requirements of this Section and Executive Orders 11988 (reference (h))
and 11990 (reference

&-10.5" IHPATIOM: Each DoD component with desisn and construc-
tion responsibilities (except the U.S. Ary Corps of Engineers Civil Works
organization) shall develop.procedures Co assure thac he provisions of this
Section are fully compiled with and Chat any projects chaC are carried ouc in
floodplains will be so designed and constructed to minimize impacts on the
1oodplain and Co preserve and restore natural values of the floodplain. All
such actions shall be consistent with the referenced Floodplain Hanagemenc
Guidelines.
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(4)

()

(4e)

(4f)

(4h)

(4i)

(4)

C41)

(m)

OMB Circular A-95.

Directive 4165.61, Lnter-Goverrmental coordination of DoD
and Tacility Plans ar Projects," December 16, 1976.

DoD Directive 5500.5, "Natural Resources Consezvaticm and
Management," May 24, 1965.

Joint Service Manual, "Airfield and eliport Planning Criteria 4, 12
May 1981, (AFR 86-14/I 5-803-7/NAVFAC I=971).

Joint Service anual (TMS-803-2/NAVFACP-970/AFM 19-i0), "Planning in
the Noise Envirorment," June 15, 1978.

DoD Standard 5154.45, "DoDAmmmition an Explosives Safety
StandarcLm" January 1978.

DoD Directive 5030.17, "Development ar Use of Military Facilities
affecting the Use of Airspace" November 6, 1978.

Ex.’utlve Order 11988, "lxclainNanaement," May 24, 1977.

Executive Order 11990, "Protection of Wetlands," May 24, 1977.

"Floor,lain Management Guidelines," 43FR630, February 10, 1978.

"National Flood IrmurancePrcram," 24CFR 1909 hrough 1925.

Executive Order 11514.

National Environmental Policy Act of 1969, P.L. 91-190.

DoD Directive 6050.1, "Envirom,ental Considerations in DoD Actions,"
March 19; 1974.

(R
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CHAPTER 5

ARCHITECTURAL CRITERIA

5-I GENERAL DESIGN PROVISIONS.

l.l Functional Design. All military facility planning shall muployeconomical, completely functional architectural and engineering design, closelytailored to the carefully determined, actual requirements of the project, withparticular attention to the selection of interior and exterior finishes, and tothe type and extent of the services and equipment provided. Special studieswill be nade for specific projects when necessary to determine the most econom-ical, practicable type of structure, methods and systems of construction,materials, finishes, services and equipment to be eployed. Design will beclosely governed by functional requirements, will conform co existing DoDstandards and criteria, and will be consistent with applicable Congressionalcost limitations. Facilities will be provided at the lowest practicable costper unit area thaC can be attained while achieving optimum life cycle costdesign.

1.2 Design Excellence. Achievement of excellence in architectural designshall be a prime goal for all military construction projects. Reaching thisgoal requires a commitment by designers and administrators co architecturalquality, which includes the physical linkages of architecture to the surroundingcomunity, and the details of design that affects a building’s users. Properattention shall be paid to economy of construction, including life cycle cost,functional requirements of the project, ener use, interior and exterior detail,siting, and reaching aesthetic solutions that are compatible with neighbors andthe local emviroment. New facilities shall respect the archicecural characterof those existing facilities Chat are to reain and Chat are considered to bearhitecturally, appropriate for the environment. Where the style of previouslyconstructed permanent facilities reflects the cheraccer and culture of theregion, new facilities shall be designedin harmony with that architecturalstyle. Special emphasis shall be placed on the quality of the architecturaldesign since it viLslly affects the longevity, economics, usefulness, efficiency,attractiveness, and livability of oat facilities. It should be recognized Chatquslity design does not imply added expense, and often results in economies, andthat it behooves the Departaent of Defense to set a standard of excellence inarchitectural design.

1.3 Design Management. Necessary uidance to effect design excellence, aswell as to ensure compliance with established DoD policies, standards and cri-teria, will be transmitted effectively to the field working levels. The designof all projects shall be reviewed by the Military Construction Activities forconfonce to functional requirements, good practice, DoD regulations, anddesign quality. Tb/s review will also include careful examination of all costestimates, whether developed by architect-engineers, the Construction Activities,or other agents, to determine their validity.

1.4 Definitive Designs. As Departmental or Tri-Service definitive designsare available, they shall be used as the basis for the preparation of workingdrawings for projects involving repetitive-type facilities where appropriate.
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1.5 Space Allocations.

A. Space Criteria. The studies shall include a derailed analysis of
the functional requirements of .the activities to be housed to determine the
amount of space to be provided in the facility. rnere DuD space criteria are
not provided Lu Chapter 3, accepted desizn and experience factors shall be used
to determine space allocations for the various component functions of the build-
ins. Realistic space allocations shall be established and space shall be
organized to obtain the most efficient and economical facility practicable.

8. Story Height. here spacific DuD criteria are not available, the
floor-to-floor heights shall be the minimum consistent rich current economical
practice. Spaces requiring special ceilia$ heights should be located on the
.least number of floors consistent vith proper functional design. For single-
story design, spaces requiring special ceiling heights should be grouped to-
gether to the extent feasible under a single raised roof area.

5.2 COLOR SELECTION.

2.1 Color Range. The range of exterior and interior paint colors used in
military construction projects shall be lmited to a practical number and shall
be selected from Federal Standard No. 595, Colors (reference (5a)). The color
selection shall be included as parr of each project design by inclusion in the
contract drawings and specifications.

5.3 INTERIOR FINISHES.

3.1 Finishes and Materials. Interior inishes for nonindustrial (person-
nel-tye) space shall be appropriate for the design function of the building
and spaces. Low maintenance materials shall be used to the extent possible
with selection being based on the anticipated use, life cycle cost, fire and
other safety requirements, and suitability for the environment .being created.

3.2 Carpet. Carpet may be provided for the acility types and functional
areas listed in table 5-1. Carpet system (carper and pad) shall comply with
flammability cequiments of 13-6.7. Quality of carpet for the facility types
and wear classification listed in table 5-1 shall be in-accordance with the
Federal Construction Guide Specifications 09682, "Carpet" and 09690, "Carpet
Tile" (reference 5(b)). Carpet shall not be used in facilities ocher than those
listed without specific approval of the applicable Military Department or Defense
Agency.
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CARPET WEAR CLASSIFICATION BY FACILITY TYPE

FACILIT
CARPET WEAR CIASSIFICATION I

MODERATE3 HEAVY SEVERE

Training Buildings and Educational
Facilities including Dependents
Schools

Staff Offices

Classrooms

Corridors

Administrative Facilities (including
Adinisnraive areas in other
facility types)

Open Plan Offices

Closed Private Offices

Corridors

Conference Rooms

Unaccompanied Enlisted Quarters

Sleepin$ Rooms

Public Areas (lobies, lounses,
TV rooms, etc.)

Offices

Unaccompanied Officers Quarters

Sleepin$ Rooms

Combination LivnE/S1eepinE Rooms

Public Areas .(lobbies, lounEes,
TV rooms, etc.)

DininE Facilities

Offices

X

X

X

X

X

X X

X X

X X

X X

X X

X

X

X

X

X

X

X

X

X

X
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TABLE 5-1 (Continued)

CARPET WEAR CLASSIFICATION BY FACILITY

CARPET WEAR CLASSIFICATION1
FACILITY2

OD-ATE3

Enlisted Personnel Dining Facilities
(excluding work spaces and serving
sreas)

Dining Areas

Tesporar7 Lodging Facilities (except
kitchen and dining areas)

Combination Living/Sleeping Roos

Chapels and Other Religious Facilities

Worship Areas

Educational Wing

Clubs Officer, CPO NCO, Enlisted
and Service

Libraries

Youth Centers

Child Care Centers

Theaters

Exchange Facilities

Sales Area

Offices

Restaurant and Cafeteria Dining
Areas

Basks/Credit Unions

Entrance and Customer Bank Space

Open Space

Offices

X

X X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



TABLE 5-1 (Continued)

CAR-T WEAR CLASSIFICATION BY ACILITY TYPE

FACILIT CARPET WAR LASSIFICATION1

NODERATE3 VY SEVERE

Bowlin Alleys

Concourse (excludns food service
workin$ and scorase areas)

Golf Course Clubhouse

Pro Shop/Administrative Space

Dinn$ Area

Music and/or Drama Centers

Dedicated ADP and Computer Support
Areas

(Applies only Co dedicated ADP
and computer support spaces.
The presence of isolated ADP or
computer equipment incidental
Co the prmaryurpose and use
of he space does not justify
the use of carpet if not other-
wise permissible.)

X X

X X

X X

X X

X X

1 The assisnment of.esr level classification is based on an overall evaluation
of the potential number of users, type of traffic, required appearance levels,.
anticipated frequency and intensity of use, and similar factors. ulciple
classifications are assigned where significant differences among similar facil-
ities/areas are particularly likely. The above "factors shall be evaluated
carefully before makn$ a selection.

2 The liscin$ of a facility type, or areas thereof, is noC intended to indicate
that carpet is necessarily t.he most appropriate floor covering for all such
facilities/areas. Selection of the most appropriate floor coverin8 shall be
the produce of an evaluation of the requirements of esch individual project.

rnere carpet is to be specified, the lowest wear level classification shon
shall determine the min/mum carpet quality pemissible for a siren facility/area.
N4her wesr classifications than the minimum shown shall be used where indicated
by potential usaze conditions. In doubtful cases, and where a snsle quality of
carpet is desired for conciuous areas requirin8 different wear classifications,
.the ishest applicable classification shall be used.



5-4 NI AND OTHF.

4.1 Type and Quality. Window types shall be selected ich full cognizanceof the required functions, appropriateness to r.he building design, safety
requirements and suitability for the leographic re$ion in which the building isto be located. Windows selected shall meet the performance requirements for theparticular facility as they relate to structural requirements, suitability forclimate (i.e., air infiltration, corrosion resistance, industrial atmosphere,exposure, etc.), required operation, compatibility with building design, safety,maintenance and operation experience, heat loss and gain, and first cost.
Special attention shall be paid to the performance of anchorage details andhardware to ensure structural compatibility with the performance of basic
window units.

4.2 Glazing. Glass sizes and thickness shall be based on r.he wind load
requirements of the specific geographic location. Glazed open,rigs that are solocated as to be subject to accidental human impact (such as sidelights adjacentto entrace doors Chat extend to the floor, glazed panels closer Chart 18 inches[500 m.] to the floor, sliding glass door units (both sliding and fixed sections),fully glazed doors, and enclosures for bathtubs and showers) shall be glazedwith fully Ceupered glass, wire glass, laminated safety glass or acrylic sheet,as appropriate.

4.3 Energy Impact. All buildings heated to a tn/mum of 600F [16C] andlocated in climates having more Chart 4,000 Fahrenheit [2200 Celsius] heatingdegree days annually shall be designed with a ainXmum (not more than I0 percentof the wall area)of glazed openings facing notch and in the direction of theprevailing winter winds. (For example, /ssuming a prevailing west wind, notover 10 percent of the notch wall may be glazed and not over I0 percent of thewest wall may be glazed.) For all facilities located adhere the winter designtemperature is 20F [-6oC] Or less or 4ere-r.he-sumer design temperature exceeds90F [32C] the total glass area, including doors, shall not exceed 15 percentof the wall area. However, s.pecial passive solar designs such ss’wLudowsdesigned to admit only low angle winter sn and dsich result in a net decreasein energ requirements are encouraged and should be used where life cycle costeffective. In any climatic zone, window walls, picture windows and fully glazeddoors are energy intensive and shall be held to the minmm. The architecturaluse of slags must be carefully studied in relation to the energy impact and usedonly where fully justified.

4.4 Storm Sash and Insula’ting Glass. The use of storm sash and doors orinsulating glass in all windows (includes fixed and skylights), and in allglazed sections of all exterior doors, is mndator in all buildin s heated6 o5 .F [18 C]_ xn..thoge areas where
or xess. stuexes shall be made’in other cluatic zones to deternine whetherinsulating glass, double glazing or storn sash is economically feasible n anynew facility on a life cycle cost basis. Where economically feasible, insulatingglass, double glazing or storn sash shall be used. Care shall be taken in the
economic evaluation of such window treatment to analyze each elevation of thebuilding containing fenestration individually.
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4.5 Solar Shading or Rejection. For any building eligible for air condi-
tioning, all windows and oCher glazed r.ess exposed to the sun (includes all
$1ass in the orientation from 45. to 315,) shall, be completely shaded on the
exterior no less than 80 percent.0f he" .rime between 0730 and 1630 (solar cime
daily during the period from June 1 .’through September 30. Partial shading all
the te is an acceptable ..sl-Cecntive provded the total solar ssin does not
exceed hat achieved by compliance with criteria noted above, based on actual
solar studies. Shading may be achieved .bV building projections, either horizontal
or vertical; by a deep reveal; o any combination of chest measures; or by other
architectural design. Klso, solar shadn8 may be achieved throush the use o
external solar screens, either fiber slags or metal, which completely shade the
zlans area and have a solar heat rejection of no less than 70 percent. The use
of fully reflective glass as manufictured in the factory is also acceptable or
external solar shading. The use of "heat-sbsorbin tinted zlass" and parCa
exterior shadin is acceptable provided the total heat gnin, based on specific
studies, does not exceed Chat permitted under the criteria noted above. Films
and coatinss added Co existins buildings are acceptable only if applied in
accordance with manufacturer’s direction, with an edge sealer and a decal on
each window identifying mantnance requirements.

5-5 SAFETY CONSIDERATIONS.

5.1 Windows in. Exterior Walls. All barracks, Os, family quarters, and
bedrooms in hospitals shall be provided with openable windows in exterior walls.
The sash, when full opened will allo for emergency egress. Fixed fenestration
may be used in fully air conditioned building areas, except bedrooms in hospitals,
EQ, Os, and family housins, provided appropriate means of emergency egress s
furnished.

5.2 Fallout Shelter Considerations. Fenestration may be eliminated where
there is a justifiable requirement for fallout shelter space.

5-6 OCCUPATIONAL SAFETY AD HEALTH ACT ONSIDERATIONS.
6.1 General. The Occupational Safety and Health Act of 1970 requires that

safety standards promulsated by the Secretary of Labor be followed in the work-
place. Section 19 of Chat Act requires Federal Asencies to establish and main-
rain effective and comprehensive programs, consistent with the standards pro-
mulgnted by the Secretary of Labor. Those standards promulgated by the Secretary
of Labor hich affect the design of buildinss are principally found in the
General Industry Sandards, 29 CFR 1910 (reference (5c)). Desisn of all DoD
facilities which serve as places of employment shall conform to or be consistent
with all applicable standards published under the Occupational Safety and Health
Act. In the case of an apparent conflict between this manual and OSHA Standards,
the standard providing the greatest degree of safety shall govern.

5-7 IITERIOR FINISHES FOR MEDICAL FACILITIES.

7.1 .neral Application. Interior finishes will be appropriate for the
design of the building and each functional area/space. All materials should be
selected based upon r.he following:
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BeiJ18 suitable for the environments in which utilized, i.e.,
tactilit of floorns and appearance, etc.

M-eetia8 applicable fire and other safety requirements as set forth
n b3"PAa 701, 258-1976, 235-1972, 233-1976, 101, $6A, also aST
SLandard E-84, UL 992, NBS Technical Note 78, Dec 1971; AATCC Test
HeChod.,13&-1969, and PILL and Radiant Panel Testa (see NBSIR
78-136).

Meeting appropriate acoustical qualities.

Fac1itatins control of nosocomal infection.

7.2 Carpetin$. The installation-of carpetn8 is liaited So those areas
specified in his 8uidance. Deviation will require providin8 justification,.e., a cost benefit analysis and life/health safety analysis, durins the 35
desiKu submission phase.
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TABLE $-2 ARCHITECTURAL CRITERIA BY ROOff TYPE HEDICAL FACILITIES

TYPE/USE WALL FLOOR B CEILING

InpaTient Zone
Nurse Station VP VAT R
1 Bedroom VP VAT R
1 IsolatiOn Room VP SV/VAT IV/R
2 Bedroom VP VAT R
4 Bedroom VP yAT g
Nourishment Station GW VAT H
Nedl-Prep Station VP/GW VAT R
Consultation Room GW VAT H
Soiled Utility Room GW VAT/SV R/IV
Clean Storage Room GW VAT R
Tub Room CT/LGC-GW CT/SV CT/lV
Sitz Bath CT CT CT
Wheelchair Shower CT CT CT
Pediatric 2-Bedroom VP/GW VAT R
Day Rooms VP/GW CP R
Security l-Bedroom VP .VAT None
Psych. Isolation Room LGC-Cove Base/VP VAT None
Light Care Bedroom VP VAT R
ICU Bedroom VP SV/VAT IV/R
CCU Bedroom VP SV/VAT IV/R
Bedroom Toilets LGC-GW/G CT CT

ACT
ACT
ACT-2
ACT
ACT
ACT
ACT
ACT
ACT
ACT

GW/LGC-’GW
GWCT
ACT
ACT

ACT
ACT
ACT
GW/LGC-GW

Intensive Treatment Zone
O.R. Nurse Station
Anesthesi8 Office
Anesthesia Workroom
Scrub-up/

Clesn Storase Area
"’bneral Operatin8 Room
Orthopedic Operating Room
Cadtac Csth
CysOcopy Room
Frozen Section Lab
Decontamination Room
O.H. Recovery Room
Patient Holding

VP SV IV GW/ACT
GW VAT R GW/ACT
GW VAT R GW
LGC-GW SV/ET IV/ET GW
GW SV/VAT IV G/ACT
LGC-GW/CT SV/ET IV/ET GV
LGC-GW/CT SV/ET IV/ET G
LGC-GV/CT SV/ET IV/ET GW
LGC-GW/CT SV/ET IV/ET GW
LGC-GW/GW VAT R GW/ACT
LGC-GW/GW VAT/SV R/IV GW
LGC-GW/GW SV/VAT IV/IR GW/ACT
GW SV IV GW/ACT
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TYPE/USE

TABLE 5-2 A)tCNITECTURAL CBITEBIA BY BOOHTYP HEDICAL FACILITIES

WALL FLOOR BASE CEILING

Anesth. Store LGC-GW/GW VAT R GW
OB Suite Murse Station GW/VP SV IV GW/ACT
Patient NoldinB LGC-GW SV/VAT IV/B GW
Labor Room G/VP VAT/SV" N/IV ACT
Delivery Room LGC-GWtCT SV/ET IV/ET GW
Post Partum Recovery VP VAT/SV R/IV ACT
Normal Newborn Nursery VP VAT N ACT
Intensive Care Nursery VP VAT B ACT
Procedure Noom LGC-GW VAT B ACT
Nursery Anti Room LGC-GW VAT R ACT

Ancillary Zone
Diagnostic X-ray VP/GW VAT R ACT
Fluoroscopic X-ray VP/GW VAT R ACT
Barium Prep VP VAT R ACT
Film Process/Sorting GW-CTW VAT/SV/CT R/IV/CT ACT
Fklm FiLe VP/GW VAT N ACT
Film Viewing VP/GW VAT R ACT
Hammography GW VAT R ACT
Ultrasound VP/GW VAT R ACT
Xerography W VAT R ACT
Lab Control GW VAT B ACT
Venipuncture LGC-GW/GW VAT R ACT
Lab Work Hodule GW VAT R ACT
Bacteriology GW VAT B ACT
Cytology GW VAT B ACT
Histology GW VAT B ACT
Slide File GW VAT B ACT
Glass Wash LGC-GW/CONC-BLK VAT R ACT
Waiting GW(VWF) CP B ACT

Pharmacy
Dippensing GW VAT N ACT
Packaging/Labeling GW VAT R ACT
Bulk Compounding GW VAT R ACT
Unit Dose Prep GW VAT B ACT
Special Prep (I.V. Add) GW VAT R ACT
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TABLE 5-2 ARCHITECTURAL CRITERIA BY ROO TYPE HEDICAL FACILITIES

WALL FLOOR SE CEILING

Flammable Storage
Vault
Waiting

LGC-COMC Rig COMC CONC COMC-PMT
LGC/COMC BLK VAT R COMC-PMT
w(v) cP R ACT

Outpatient Zone
Clinic Control 6/ VAT R ACTNurse Office GW VAT R ACTExam Room GW VAT R ACTDoctor’s Office GW VAT N ACTTreatment Room VP/6 VAT R ACTImmunization Room 6 VAT R ACTProctoscopic Room VP/LGC-GM VAT/SV R/IV ACTClean Storage GW VAT R ACTSoiled Utility GW VAT/SV R/IV ACTWaiting GW(VWF) CP R ACT

Emergency Clinic
Emergency Control GW VAT R ACTEmergency Room GW VAT/ET R/ET ACT/VPSterilization Room LGC-GW VAT R ACTFracture Room GW SV IV ACT&nbulance Dispatch GW VAT R ACTExam Room GW VAT R ACTRecovery Room VP/GW VAT R ACT

Othopedic Clinic
Cast Room/Plaster Pres
Appliance Fitting/Adjust
Brace Shop
Waltln8

OB/GYM-Pedlatrlc Clinic

VP/LGC-GW SV/ET IV/ET ACT
VP/GW VAT R ACT
VP/GW VAT R ACT"
GW(VWF) VAT R ACT

Weights & Heasures GV VAT R ACT
Specimen Collection GW VAT R ACT
Specimen Toilet LGC-bqd/GW CT/SV CT/IV ACTPlay Room GW CP H ACT
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TABLE 5-2 ARCHITECTURAL CRITERIA BY ROOH TYPE HEDICAL FACILITIES

WALL FLOOR BASE CEILING

Hed/Cardiolozy Clinic
ECG Testin8 GW VAT B ACT
ECG Workroom GW VAT B ACT
ECS & Victor Tape Sore GW VAT B ACT
Treadmill GW VAT R ACT
Echocardiosraph GW VAT R ACT

EEG Testins GW AT R ACT
EEG Workroom GW VAT R ACT

IgD/Pumony Clinic
Inhalation Therapy

Dermatolozy Clinic
Allerjy Inject/on Room
Derm Lab/Allersy Prep
Skin Testln8 Room
Derm Procedure Room
DreasinB/U.V. Booth

GW VAT R ACT

GW VAT R ACT
GW VAT R ACT
GW VAT R ACT
GW VAT R ACT
GW VAT R ACT

EYE Clinic
Eye Exam Room GW VAT R ACT
Office/Eye Lane GW VAT R ACT
Eye Screentn8 Room GW VAT R ACT
Eye Treatment Room VP/G VAT B ACT
Visual Field Room GW VAT" B ACT
Optical FlttinB GW VAT R ACT
Lens Hodification GW .VAT R ACT
Fundus Photosraphy GW VAT B ACT
Cryotherapy GW VAT R ACT

ENT Clinic
ENT Exam GW VAT R ACT
Otoloslcal Hinor O.R. LGC-GW/GW SV/VAT IV/R GW
Audiometry Hm () G VAT R ACT
Hearin8 Aid Lab GW VAT N ACT
Clinical Evaluation GW VAT R ACT
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TABLE 5-2 ARCHITECTURAL CRITERIA BY BOOH TYPE HEBICAL FACILITIES

WALL FLOOR BASE CEILING
Physical Therapy

Hydrotherapy
Treatment Cubical Area
Special treatment
Electromyosraphy
Trafnin8 Toilet

ccupational Therapy.
Occupational Therapy
ADL’Toilet

Urolosy Clinic
Urolosy La
Urolo8y Work Room
Urolosy Vlewins/Consu|t
Cystosiopy Room

Nuclear Hedicine Clinic
Hot Lab
Uptake Room
|megin8 Room
Nuclear Ned Lab

Psychiatry Clinic
Psych Office/Exam
Child Play/Observation

Pediatric Clinic
Isolation Waiting

Dental Clinic
General DON
O.H.T
Pros DOR
Perio DOR
Endo [}OR

CT/LGC-OW QT/ET QT/ET GVVPIGV VAT B ACTVPIGM VAT R ACTVP/GW VAT R ACTCT CT CT

VPIGM VAT R ACTCrlGw crlsv CTI]V w

LGC-GW/GW VAT R ACTLGC-GW/GM VAT B ACTG+ VAT B ACTLGC-GW/CT SV/ET R/ET ACT/GW

LGC-GV/GW VAT/SV R/IV ACTVP/GV VAT B ACTVPIGW VAT B ACTLGC-GW/GV VAT R .ACT

VAT R ACT
VATICP R ACT

G/VP VAT R ACT

GC-GWGW SV/VAT IV/R ACTLGC-GW/GW SV/VAT IV/R ACTLGC-GW/GW SV/VAT ]Vie ACTLGC-GW/GW SV/VAT IV/R ACTLGC-GW/GW SV/VAT IV/R ACT
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TABIJ 5-2 ARCNITECTURAL CRITERIA BY ROOH TYPE HEDICAL FACILITIES

WALL FLOOR BASE CEILING

Surgical
Scrub Room
Recovery Room
X-ray Room
Dk. Room
Prey. Dent Room
Equip Repair
Dental Sterilization
*Teaching Surgical DUR
Prosthetic Lab
Ceramics Lab

LGC-GW/GW SV/VAT IV/B ACT
LGC-GW/GW SV/VAT IV/R ACT
LGC-GW/GW VAT R ACT
LGC-GW/GW VAT R ACT
GW-CTW VAT/SV/CT R/IV/CT ACT
LGC-GW/GW VAT R ACT
LGC-GW/GW VAT R ACT
LGC-GW/GW VAT R ACT
LGC-GW/GW SV/VAT IV/R ACT
LGC-GW/GW SV/qT IVlql’ ACT
LGC-GW/GW SV/QT IV/QT ACT

Central Haterial Services (WG)
Decontamidation. GW SV/VAT IV/R GW
Assembly GW SV/VAT lVlR G
Stgrlle Storage GW SV/VAT IV/R GW
Car Washing & Drying’ CT QT QT GW

Food Service (WG)
Bulk Storage
Food Prep
Dish Washing
Ingredient Room
Serving
Dining

GW Conc- Con ACT
ow r r ACt
LGC-GW/CONC-RIJ( QT QT ACT-2
G QT QT ACT
GW(V’,aF) QT QT ACT
aw(vw) cP R ^cr

Storage (WG)
Bulk GW CONC EXPOSED
General GW CONC EXPOSED
Linen GW VAT R ACT
Records GW VAT R ACT

Staff Facilities
Toilets
Locker Room
Lounges
Conference/Classrooms

GWICT (wainscot) CT CT GW/LGC-bN/
GW VAT R ACT
GW CP R ACT
GW CP R ACT
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TABLE 5-2 ARCHITECTURAL CRITERIA BY ROaN TYPE HEDICAL FACILITIES

WALL FLOOR BASE CEILIMG

Public Areas
Toilets

Corridors

LGC-GWlCT
(Wainscot) CT CT GW

G(VI,’F) VAT R ACT

Corridors
Type A (waiting, public

stems, lobbies, no
carts/wheelchairs)

GW VAT R ACT

Type B (administrative
areas, only light carts)

Type C (clinics/LAB areas,
moderate cart usage, plus
8urneys & wheelchairs)

v./(vw)-(G)

Type D (inpatient care,
diagnostic treatment,
high volume of
medium-heavy cart usage)

ve(vo)

Type E (service areas, GI//LGC-OV*(I/G)
high volume of heavy carts
& possibly forklifts)

VAT R ACT

SV/VAT

SV/VAT

VAT

IV/R ACT

IV/R ACT

R ACT

Hlscellsneous
Autopsy Roo LGC-GW/VP VAT/ET R/ET ACT
Preventive Hed Lab LGC-GW/GW VAT R ACT
Com Center "GW VAT R ACT
Central Appointments GW VAT/CP R ACT
Dialysis Suite VP/GW VAT R ACT
Dialysi Assembly VP/GW VAT H ACT
Equip Charging VP/GW VAT R ACT
Janitors Closet LGC-GW VAT/CONC R/CONC GW/G-LGC
Equip Storage VP/GW VAT R ACT
Office, General G VAT B ACT
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TYPE/sE

TABLE 5-2 AItCRITECTURAL CRITERIA BY ROOH TYPE HEDICAL FACILITIES

WALL FLOOR BASE CEILING

ffice.
Private/Semi/Command

Computer Room
Electronic Repair

Abbreviations

ACT
ACT-2
C
CT
CORC
CONC-BLK
Cp

ET
GW

IV
LGC

SV
VAT
VP
Il

ow IWyll cP ACT
Gg Raised Floor ACT
GW VAT R ACT

(Note: ET/BV indicate either ET OR SV is acceptable)

Acoustical Treatment [Treatment Not Specified[
Acoustical $ile with Vinyl Protective Coating
Ceramic
Ceramic Tile
Concrete Jtrextment not specfiedJ
Concrete Block
Carpet [with/without pad[
Epoxy Terrazo
Gypsum wallboard With Paint Not Specified As To TYlle
Gypsum wallboard [vinyl wail fabric|

Intesral Vinyl
Liquid Glazed Coating
Quarry Tile
Rubber (Vinyl with Cove Base is AcceptabLe)
Solid Sheet Vinyl
Vinyl Asbestos Tile
Veneer Plaster
Wall Type Guards In Corridors
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5- CONSTRUCTI0 MAAGEKET FOR NAOR NEDICL PACILITIE3 PROJECTS

Management of NaJor NedicsZ FaciLitT project. The polio7 andprocedures I11 apply to all Service elaenta asociatsd vith the.fun.c.t.io_nal us.o, te.chnAca.1 design, and constrction of naJor nedicalaCAAleS. A gaoor nedc81 facility project is aoruay one hosecosts exceed. $25

"__--._--_.-’_=--_.:

- u are nor:ally the constructiona4encies .eponsble for proldin4 nent so.cos such as8election, dos ae; suion d etion of contacts for

s u sees. Te eaeDt o the= eace with the oontcto a e 8tbili of thecotctton n.

-, -w;un, pces8 etiate orderuests, 0oo% o affeo% ctiol e d scopeof faoilittos, to oo8t8 ltot e COtctton

v7"- ’ u :; Foo KooI C11 oo: vho. do81 riCho ototlon on.
C. Air Yoroe Reional Cwll Engineer (FCB) The Air Force vide8an interface with the ootc P. ";;e CE. The- = rwv appve allo uest8 not ocificallv:ne 1bt11 of the eotRetion Cn. The is8ibla for pdctspnent d con%re1fo: e lr Foo. Th18 8tbt1 nolly clude8

o: cos:, elt e tfer d accepce of thecplet cotction.

Do Installation Bninoer The InstaLlation Eu41noor (Facilitiesnineer, CtwLl n4neer, or PubLic ork8 Officer), normallyPa1"tlolpate8 in hatters b/ch affect the installation; i.e., siteutilities, outa4e8, traffic flo, aLtntatnability, etc.
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PROJECT COORDIATIOi: The nagnitude of and diverefied agency interest

in a njor edical faciltiee pzJoct hakes it necessary to have a
uem for continually tnforeAng all orLtsation8 involved of the
prcoct s’m and oxlstug and potential pzble in order to nonage
the proJest and consul cost rovth. Therefore, proceduree viii be
ostablinhed to onure that coordination is acconplshed in an
appropriate harmer; i.e., coordination neetingu as required, prooct
coordination meetings, and construction uanageuent teen seatings.

CHANGE ORDER PJ3AGBENT. Incororation of changes to the vork as
olly desed 11 th a doto pcu hch
esbsh the aoth o plnon advtos to the
geyser. 07 e8v aoluoly essential to the

oerl7 s, 11 code or ate plementon. To
so deay or nteenced cotcton, a tftt peod

seto contact) tor the
woFk.

Changes rill be grouped in three categories:

A. Nandatory Change This is an operabilty change that nust be node
to alloy the facility to function or to provide for a conplete and
usable facility. These changes geaerzlly nest one of the folloving
condltona:

(1) Actual conditionn found on the construction site are not
compatible Ith the plans and specifications and hake change
nece888z,7’

(2) Unknown or uJoreseen conditions ske change necessary.

bviou8 technical errors or oLsniona in the plans and
specifications mast be cozected.

The construction agency should have the authority to execute these
changes, and viii coordinate these changes eith the on-site
construction ent team.

Be Construction Agency Changem These are non-uandatoy correction of
errors or oniseion in the plaz and 8pecfieationa, and changes in
building technology since design eu completed. If these optional
changes increue the project cost, aproval of the changes should be
referred to the authority indicated (note dollar value8 are for
illuntretive purposes only. The precise dollar amounts vould depend
on the indAvidual project):

(1) Under $25,000 The;lovest appropriate organisational level in
the construct,.o.n aency’8 chain of couand. Rovever, Then the
uing service-is the Air Force it vould be via the AFRCB.
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Creater than $25,0(X3 The highest appropriate level withAn the
construction agency’s organAsation. Rovever, when the usug
service is the air Force it would be via the hAghest
appropriate level within that service.

The on-site construction nanageaent team should be kept apprised of
these changes.

Co User Change Order Request8 These change8 to the construction
contract8 are initiated by the user and caused by changes in aedical
operating procedures and/or requirenents, technological change in
aedical equipent, etc. User requested change orders should be
divided into two categories: norually $2,000 and under and those
over $25,000. Breakdown of large irene into separate packages under
$1,000 should not be permitted. Approval of the requests should be
referred as follows (note dollar values are for illustrative
purposes only. The precise dollar amounts would depend on the
individual project) :

(I) Under $25,000 orually the lowest organAzational level in the
OTSG’s chain of command. However, when the using Service is
the Air Yoroe it would be via the AFRCE.

(2) Greater than $25,000 |ornally the highest appropriate level
within he 0T$C’8 organAsation. However when the using
Seryiee 48 the Ar Yoze it would be via the hiKhest
appropriate level withAn the Service.

The on-airs construction nanageaent team 8hould have the responsibility
to screen these chnge8 prior to referral. User changes nust be
uAninised after the completion of design and construction contract award.
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5-9 Nuclear asnetic Resonance masing Facilities

5-9.1 The planning, design and ingratiation of a Nuclear
Resonance Imaging (HRI) system in medical facility presents certain
challenges and requires extreme care in order to assure that the magnet
is sufiiently isolated from ferromagnetic influences of the impacting
environment and, on he other hand, the surrounding enviromnent is
isolated fro= the effects-of the magnetic field. Therefore, he selection
of the proper s/tinS of the magnet is extremely important and must
be addressed in the earliest states of the /R! system’s pIanningand
design. The foIloving guidance is preIiminary and vii1 be subject
to change as more information is obtained. Specific guidance of the
manufacturer of the equipment selected should be folloved.

5-9.1.1 Basic considerations in site selection.

a. A key determinant in site selection is the anticipated
medical applications of the a /RI system. This determination rill greatly
affect he ype and size of the magnet to be utilized and the environment
required to support the system selected. For example, if it is decided
o confine 1RI applications to imaging only using a agnet ih a
field scensh o O. esla o less han he eld homoKene euemencs
v11 noc be as sngenC as chose necessa o gnecs vh a eld
strength o 1. tesla or re hich viii be used or l8in8 and chemical
shgc spectroscopy. Noll, the larger I system s be locatedn an exceal.appendase o he in facility since. he mus conform
ve closely o the deally reconded envtroenc got a I sscem,
vhile the smaller sse=s ich a esla og less han 0., n some
cases be installed n an existing structure, provided appropriate
renovations are de.

B. The large three-dimensional field created by the
RI magnet is the major nfluencing fator in. the system’s location
and the design of the facility. The basic problems are: First, protecting
the magnetic field since the presence of ferromagnetic materials; i.e.,
steel girders, hghly reinforced columns and beams, A/C chillers, pover
cables &nd transformers; eutomobiles/tucks, dumb waiters., electric
transport cars and elevators vith steel housing(s), vihin the vicinity
of the magnet can adversely affect the uniformity of the useful part
of the magnetic field. This viii degrade the image quality and make
spectroscopy impossible. Second, the protection of the innedace
environment from the magnetic fieId also requires consideration snce
it can interfere vith the function of certain mechanical/electrical
devices; i.e., video terminals, finite cores, magnetic tapes and discs,
credit cards, vetches, clocks, x-ray cubes, cardiac pacemakers, photo-
multipliers and image Intensifiers.

-9.1.2 The RZ’system should be located on ground level and
in single-story structure. The ceiling height for he RI examination
roo should be a minimum of 9’" for permanent or resistive magnets
and 9’6" Co 1 feet for super-conducting magnets. In general, the
larger the magnet he greater the ceiling height. Ancillar area ceilingsshould be at least 8 feet.



5-9.1.3 An dequace direct ccess route muse be provided for:

magnetic systems.
ank).

Liquid helium replenishmen of NMRI super-cooled
(Note: liquid nitrogen mus[ be piped from a storage

B. Dellver7 and posslble future repair/replacementof the IRI magnet.

5-9.1.& The examination room, including floor and ceiling,muse be R.F. shielded in order co provide, (a) a 90 db to 120 db reductionof radio frequency raves in he ranBe of 8 HHZ co 100 MHZ and (b) maximum
protection from EMI leakage into the room.

J-9.1. The following site conscruc:ion material should beutilized in the examinamion room, or ocher rooms indicaed:

A. Floors T"ne loor should be poured concrete slabon grade wih a minis.m of steel relnforcemenc. Fiberglass impregnatedor epoxy concrete would be preferred. Floor load design would bepredlcaced on the weish of the msgne. There is need co minimize floorvibraclon. Floors should be fla and level within the msnufaccurer’sspecificaclon. he recoended floor coverln8 for the examlnacion room,control room and computer room is nogneic conductive vinyl ile.

a. galls and Ceilings Masonry, wood or concretevih a minimum of steal’reinforcement would be acceptable. The teadirectly above the magnet mus be free of electrical equipment,
ferromasnecic plumbtns pipes and ducvork and similar feromsgnecicmaterial.

C. HVAC VAC equlpmenc should noc be located withinthe three auss line area. Duc systems should be constructed fromal’minum or PVC. The room should be air condiioned co maintain a
constant ( F) temperature in the ranKe of +60 co 75F. Relativehumidity should be maintained between 0 80 percent.

D. Plumbing Soil pipes, floor drins, ec. of
non-ferrous metals ale preferred (PVC, coper or brss).

E. Electrical 1ecrical conduit should be luminumor PVC. Distribution transformers are noc co be located in this area.Electrical power and communication into the room should be filteredco prevent unwanted signals from enertnK.



F. Lighting Flourescen lights and dimmer
will noc be used in the examination room. Incandescent lights in
examnaCion room should be on individual svicches or grouped rich no more
than four lights on svicch. Lighting fixtures chc re co be located
within the re afeccsd by the magnet’s influence must be of non-magnetic
material. Additional lighting should be provided in the equipment rooms.
These light fixtures must be separately circuited and used only during
equipment servicing.

G. Hedical Gases If provided, oxygen and medical
vacuum in the examination room must be outside of the magnetic sphere of
influence.

H. Coanuncacions Povide n outside telephone for
installation and service use within the examinaclon room, with a minimum 20
ooc length of cord.

D

J. Grounding Special earth grounding of 0.5 ohms or less
may be required. Consult with equipment manufacturer for specific
grounding requirements.

K. Raised Flooring This type of flooring may be
essential, depending on the type of equipment and manufacturer selected, in
the examinacion and equipment rooms. All raised flooring should be
fabricated from aluminum and lustlied rich floor co underside height of
approximately 8 inches. Ultimate design and securing of the flooring must
be made in accordnee vtch the specific equipment manuaccurer’s
recoaunendacion.

qI)ICAPI[D CCSS
5-10 ASSURANCZ OF COPLIANCZ: It is hi|hly likely Chat
Department af l)eeuse v11 be required to maiCaa sa iuveucor of
those aclites vbich re accessible Co the haadcapped. Thereore,
Che oicals ho ae responsble for the technical adequacy o desilus
shall assure that the provisioas o this sectioa ae carried out sad
that such cton is recorded. For all hey coustructiou and substantial
alteration projects, certicatioa by such an oicol stating
the project has met the requiremeats o Chs sectiou or access to
the haadicapped as not ncluded, he specific resou vby it vae sot,
v11 be maintained n the permaneut project files. To assure Chat
aideraton is $ven to des|u or the haadcapped st u early
Cage, all DoD Forms 1391 for appropriate facilities as listed in para-
graph 18-2,hapc. 18for the FT 1978 and subsequent litsry
Programs shall routin statement as to vheher or not the facility
rill be accessible to the hand,capped and, if not, vhy not. f a vaver
of these requiremencs is considered necessary, it should be requested
from Lhe DASD(I&H) setting forth full parCculars. Ic is
that such waivers v11 be granted only n extraordinary c:cumstances.



5-1L Vending Fac1icy Program for the BlAnd.

any DoD acqu/red (purchased, rented, leased, constructed), orsubstantially altered or renovated bu/lding ks rsqu/red Co have oneor more satisfactory sires for blind-operated vending facility ifsuch build,ms Lhave 100 or more federal employees locatedCheren or Is 15,000 square feeC or more n are except An certainspec:ic ctses.

SpecifAcs of ohm blnd-vendAng program are sec forth in DoDD1125.3, "Vending Yacillc Program for ohm Blind on FederalProperty." TbaC directive should be consu/csd prior Co developingdesigns for any buldinEs Chec sbc be fecc.

(A
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CSc)

"REFERENCES
Federal Specifications and Standards.

Militamy Construction Guide Specifications, MCGS 09682, "Carpet," and
MCGS 0690, "’Carpet Tile," available from Commander, NAVFAC,
Alexandria, .vA 22332.

General Industw Standards C20 CFR 1910) Occupational Safety and Health
Administration, Del=actment of Labor.

AvaAlable from Naval Publications and Porms Cenez CSPPC), 5801 Tabo
Avenue, Philadelphia, P& 19120.
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Chapter 6

STRUCTURAL CRITERIA

6-1 SELECTION OF STRUCTURAL SYSTEMS AND MATERIr_

The structural systems and materials to be selected shall be (a) suitablefor permanent tpe military facilities, (b) capable of carrying the requiredloads, and (c) compatible wir.h fire protection requirements andand functional concepts. Materials ms7 be of any of those listed in Tableor any combination thereof, selected for economy, general availability,sirabily, resisence o fire, and lo inenance costs over he designof he facility.

1.1 DESIGN CONSIDERATIONS: It is important at the inception of thedesign that the structural system layout be properly coordinated with thearchitect to develop an overall effective plan. This joint effort isparticularly essential in seismic and hish wind areas where distribution oflateral forces and layou of load-resistant elements are critical inestablishing he earthquake and wind resistence for structures. The extent ofseismic design requirements for health care facilities will depend uponlevel of seismic resiscence required for the operational integrity of apartcular health facility. Certain health facilities may require only keyareas to be operational after an earthquake. Other health facilities mayrequire the basic life safety level of resistence (the structure designed toresist collapse). Design requirebents include the preservation of essentialutility systems such as ventilation, electricity, water supply, waste systems,steam distribution, medical gases, vacuum, medical air, and communications.Utility systems must be designed to permit isolation of damage by shut-off ofdamaged areas and to permit operation of systems at a reduced capacity.
1.2 COST CONSIDERATIONS: The type of construction used for specific pro-jects shall be established by an economic study (see Chapter 1). In selectingthe type of structural system, the total facility should be considered, sincethe choice will influence the cost of such feat,res as heating, ventilationand/or air-conditioning, lightin$, utilities and architectural requirements.

1.3 TESTS OF STRUCTURAL SYSTEIS: Where the structural systems cannot beanalyzed on a rational basis, acceptability of the load-carrying capacity ofthe system shall be determined by suitable load or model tests.
6-2 STRUCTURAL MATERIALS

In choosing structural materials for a specific project, considerationshall be given to (a) the site environment, including climate, subsurface con-ditions, accessibility, wind velocity, and seismic loadings; (b) skill and ex-perience of prospective contractors; (c) the design life of the facility andmaintenace costs over r.his period; (d) experience of design4nd inspectionpersonnel (e) availability of labor and materials; and (f) the feasibility ofpreassembling or precasting major structural elements.
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6"3 DESIGN REqUIP.MENTS:

3.1 DESIGN CRITERIA: The load assumptions for the design of buildings

and other structures, including chimneys, tanks and related structures shall

conform to the guidance provided in the Joint Army Air Force Manual Tf

5-809-1, AFM 88-3 Chapter 1 (reference (6a)), or co correspondin8 guidance

contained in NAVFAC DesiKu Manuals.

3.2 SEISMIC DESIGN. The seismic desig of facilities shall be in accordance

with the following guidance.

A. New Construction shall be designed in accordance with the

Joint Services Manual, T-5-809.10, NAVFAC P-355, 88-3 Chapter 13 (ref-

erence (6b)) except new hospitals in seismic zone 2 or greater shall be

designed as indicated in pare 9. below.

B. Modifications to Existing Structures (Nonmedical). Major

alterations, additions and modernization of existing structures shall comply

with the criteria in the Joint Services Manual noted above. When the basic

structure to which the modification is being made does not meet current seismic

criteria, the project shall include funds for improving the structure to with-

stand seismic forces as follows:

(1) Nonmedical facilties which are critical from an operational

viewpoint, shall be provided seismic strengthening for structural and

nonstructural elements to that degree feasible and practicable for assuring

life safety and continued operations, post earthquake.

(2) For other than the above facilities, as a minimum, the

safety of personnel shall be assured by structural improvements which will

prevent buildin$ collapse under seismic forces and preclude damage to equipment

or utility systems thaC would endanger life.

C. Existing Structures (noumedical) For existing structures

having high loss potential or having critical operational requirements such as

couaications centers, fire stations and defense mission essential facilities,

necesary studies shall be undertaken in order to determine the required

strengthening to withstand earthquake forces. These investigations shall be

initialed in areas where the seismic risk is greatest and proceed to areas of

lower risk to the extent waranted. A phased and orderly plan shal be devel-

oped foc providing the necessary structural improvements for these high loss

critical facilities and essential post earthquake operational facilites.

D. Medical Facilities.

(1) Hospitals

(s) Basic Life Safety: This level generally applies to

existing facilities. The essential requirement is to reduce the liklihood of

injury or death Co personnel by providing a structure which resists collapse.

This is the minimum requirement of seismic upgrade of alteration projects for

existing hospitals. Structural systems for existing hospitals will be

considered acceptable if they are in substantial coaforuaace with seismic

design requirements in the
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Substantial conformance is defined as that structure having lateral resistanceequal to 80 percent of that seismically required: with supports for mechani-cal, electrical, achiteccural and ocher non-structural elements spaced at adistance no greater than 12 percent of the spacing required by the JointService anual. When an existing structural system does noc meet Chest
quiremenCs, ic will be strengthened 8s required by the Joint Service anualseismic design requirements. In this case, the Jporcance coefficient ma bebased on 1.0. Alternatively, the existing system may be analyzed for ultimateresistance co collapse using the response spectrum approach, based on theforces from an earthquake Ch s 50 percent probability of being exceededyears. Anchorage and bracketing of mechanical, electrical, architectura1 andocher non-structural supports must also meec this requirement. With this classof structure, the health facilty requires evacuation, and postoearthquakemedical operations depend upon outside assistance. No specific time is speci-fied for reoccupancy and utilization for this class of structure.

(b) Operational:

1 Partial:

a This level applies to new and existingfacilities where structural systems meet seismic design requirements based onthe oiht-Service anusl. These requirements will generally apply to newfacilities to be located in seismic zone 1 and for existing facilities inseismic zone 2.

b If an exiscin$ structural system is defi-cient, seismic strengthening wll be required Co meet the seismic zone require-mencs. To meet his seismic resiqtance level a portion of new or exstin$buildings must be useable for continued medical care following a earthquake ofexpected zone severity. However, the facility may be rendered inoperative bystructural damage due to an earthquake of greater than expected zone severity.The following areas must fully meec the design requirements of the seismic zone:surgery, labor, delivery, nursery, intensive care, nursing units, emergency,central material supply, radiology, clinical laboratory, supply storage, nuclearmedicine, the emergencz opeacions center, hemodiolysis,.respiratory therapy,patient administration (inpatient activities only) morgue, building maintenanceand engineering, and food service. Provisions for post-earthquake emergencyutility services and emergency vehicle access will be made. In the area speci-fied, fixed equipment,vertical transportation and utilities will be anchoredbraced, and/or ied down to fully resist design seismic forces, and if damagedor disrupted, viii be restorable within several days. If an existing structuralsystem is deficient, seismic strengthening will berequired to meec the seismiczone requirements. As a minimun, existing buildings may be provided with tie-do-us, anchorage and bracing for mechanical, electrical, architectural and ochernon-structural supports. Outside assistance will supplement on-site care ofinpatients and disaster victims while restored portions of the facility are usedand temporary expansion of emergency facilities implemented.
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Selected/Full:

"- This level provide hiher seismic resis-

tance capability than "Parial" It sty apply CO ne additions with key health

care components (selected) and to a complete ne health facility (full). This

level of seismic design will be based on the maximum seismic lround .motion,
vch a 10 percent probability of exceedance in a SO-year period, thac is pre-
dicted to occur ac the site. Provision.-of poet-earthquake emerzency utility

service and eergency vehicle access will be made. These requirements’will
generally apply to facilities located in seismic zones 2 and above for new con-
struc$ion.

b Health facilities in this cate$ory of

seismic resistance will be so esined as to be prepared for post-earthquake
operations and capable of restoration of minor damase within several hours

ollowinS the maximum probable seismic ground motion. All utilities and equip-

merit must be prepared for isolation and/or restoration with minimum work i

damaae occurs. Provisions for post earthquake emergency utility services and

emergency vehicle access will be made.

Complete:

This is r,he maximum level of seismic design

for health facilities. Seismi design will be based on maximum earthquake
occurrin$ at the sie, vith.a 10 percen probability of exceedance in a 100
year period. These requirements may be applied to new construction located in

seismic zones 3 and .
b The entire facility will be desisned to meet

this level of seismic resistance. The ne facility vll be desilned for com-

plete continuity of operation, for medical care to inpatient and for recevin
earthquake casualities. Uilities, plant systems and emerlency vehicle access
must provide to completely restore he facility to a neat-normal interior

enviromnenc within several hours, kll site utilities must be completely restor-

able within a four-day period.

(2) Outpatient Clinics.

(a) For existin$ freestanding type clinics, the maximum

requirements for seismic upgrade will be based upon the basic life safety
provisions for hospitals in Section 6-.2D(1) above.

(b) For ne free stsndin8 type clinics the maximum seismic

design requirements will be based upon the Joint Service anual. n importance
coeficient of 1.2 may be ued in lieu 1.0 hen ic is deCeined thaC the

facility is hi risk and/or critically needed for receivin8 and treatin
earthquake caslCes.

(c) For’combined type facilities, i.e., when outpatient
clinics are within the hospital structure, the hospital seismic design require-
merits in Section 6-3.2D (I) viii be used.
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g. Desizn Development of New Facilities.

(I) Seismic structural design and sitin$ considerations mayconflict with functional considerations in building desisn. For instanceshear wails may limit horizontal flexibility and diaphras y lc verticalcrculacion. Faults or soil inscabiliCyy preclude sicin chac ould beoeise desirable. erefore, for all jor or colex buildinss,buc noc liced co hospiCaSs, larze ainisCraCive bu1dinzs, cnd centers,cicacions centers and oer silar facilities, and for installationscer pla, concc sudies ac e scare of desi shall include seismicconsiderations as well as fccioaal, flexibility and siCinS considerationsorder ac all requirencs y be opC$1y incesraced. IC sc be noted.Cc buildins confisuracon plays an oanc role in e perfoance of thescccure hen subjected Co sessic frond socoa. To obtain opcl seismicresistance and perfonce, a seCrica$ confisuracion of e sCccure systemvi properly placed lateral resiscins sO,tOured elements must be considered.Further, e non-sCcCura elements must be seismic resistant n order Coincain a post earthquake operational capabicy.

2 Seismic considerations may require lsics on the he,shesCcCures and desisn confsuraCions. Consolidation of several smallCes, possibly seinS widely different fccions, y be desirable in limiCnstructural and foundation costs. Since different fcCions in e same build-ins may be of different criticality so required Co operate pos earthquake,so noc) fcCions must be studied Co roup those of zreaCer or lessercaliCy in order Co separate the uildins into different occupancy Ces forseismic desisn. In seissic zone 2 or zreacer a soils and seismic seocechnicalreport shall be prepared. SCccures shall noC nolly be sited over activeseolosical faults, in areas of instability subject Co landslides, here solliquefaction is likely Co ocr, or in areas subject Co Csasi damase.
3] e above sezsmxc desizn requirenCs shall be consideredwih fcCional requirncs in developinS sCer plans of installations.Func-tional relationships essential Co life savins dical sissions eusc noc be com-prised for nosinal structural cost savinss. ere necessa, trade off studiesbased on life cycle cosCins shall be de Co decemine opc buildinS desisn.In such studies the cost of lost efficien chroush less than desirableCional desisn and the risk cost of less chart ideal seissic dessn shall beincluded if quantification, of such costs is feasible.

3.3 CLITIC CONSIDTIONS: Wind loads, snow loads, and frost penetra-tion shall be carefully esCabl.ished for each sCcCure in accordance wch localclisaCic conditions.

3.4 DESIGN CODES. Desisn methods and stress allowances or load factorsfor the various structural materials shall be in accordance with the currenteditions of the codes and specifications listed in table 6-1, below, exceptwhere these codes and specifications are modified or expanded by publisheddesign criteria of the Niliary Departments.

3.5 DESIGN FOR TYPHOON AND HURRICANE AREAS: Structures to be constructedin Cphoon and hurricane areas shall be dsigned so chat structural intesrity
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and continuity sre provided froa foundation to roof, irrespective of the as-.
cerials selected for the facility. A1Z components o e structure c be
poscvey tied Cozener in order Co establish en overslZ integrated resistance

co h nd effects. In desgug drag sensitive so.cruces, such as stacks,
guyed Covets oc suspended ppeZes, e eecC ofx vnd forces,
ng puZsaCng orces on such scccures, sc be considered. Design criteria

for sCccuraZ rnZ, opengs and sshz sZ coo Co e provisions
of e onc A Air Force n. 5-809-11, 88-3, (reference (6c)) oc

corresponding guidance contained in NA si

3.6 DESI FOR LOSZS STO FACTZES: ere ic is necessa
design elosves storage facilities in such a er as co insure against pro-
pagacon o eiosons between adjacent or aear facilities, design sha
confo co e Joint A-Na-Ar Force HanZ, 5-1300, NAAC P-397,
88-22 (reference (6d)).
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TABLE 6-1 STRUCTURAL DESIGN METHODS AND STRESS
ALLOWANCES

Materials

Alumia--

Concrete

Code or Specifications

The AluminuAssociation, "Specifications
for Aluminum Structures"

American Concrete Institute (ACI),
Building Code Requirements for Reinforced
Concrete"

Masonry American National Standards Institute
(ANSI), "American Standard Building Code
Requirements for Reinfbrmced Masonry"

Brick Institute of American (BIA), "Reco-
mmended Building Code Requirements for En-
$ineered Brick Masonry"

Steel

Steel Joists

Steel, Light Gage

Wood

National Concrete Masonry Association
(NCMA), "Specifications for the Design
and Construction of Load Bearing Concrete
Masonry"

American Institute of Steel Construction
(AISC), "Specification for the Design, Fabri-
cation "ad Erection of Structural Steel for
3uildings"

Steel Joist Institute (SJI), "Standard Speci-
fications and Load Tables, Open Web Steel
Joists and Longspan Steel Joists", and simi-
lar publication covering deep longspan steel
joists

American Iron and Steel Institute (AISI),
"Specifications for the Design of Cold-
Formed Steel Structital Members"

National Forest Products Association, "Na-
tional Design Specifications for Stress
Grade Lumber and its Fastenings"
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Army-Air Force Nanual TN 5-809-1, AFN 88-13, Chapter 1, "lad
Assumptions for Buildin|s" September 1966.

(6b) Joint Services Manual, TN $-809-10," NAVAC P-355, AF 88-3 Chapter 13,
"Seismic DesiSn for Buildinzs" Feb..ntary 1982.

(6c) 3oinc Army-Air Force Manual TN 5-809-11, AFM 88-3, Chapter 14, "Design
Criteria for Facilities in Areas Subject co Typhoons and Hurricans"
November 1973.

(6d) Joint Army=gavy-Air Force Manual, T 5o1300, NAVFAC P-397, AFM 88=22,
"Structures Co Resist the Effects of Accidental Explosions," June 15,
1969.

.1
Available chro-h normal ailicary channels.
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CRITERIA

7-1 LIGHTING:

71.2 DESIGN REQUIREMENTS: The design of interior, exterior, and
sports li|hcin$ shall be in accordance vih fundamentals and recom-
aendacions of the IES Lihtin8 Handbook (reference (78)), published by
the Illuminatinj Ensineerinz Society, subject to ha aodifications and
clarifica.ons noed in Sections 7-1.2 hroush 7-1.6.

7-1.2 LIGHTING INTENSITIES FOR FACILITIES: 15ainCained li|htin8 inten-
sities shall conform Co Chose recosmended in he current edition o Lhe
IES LiZhnZ Handbook except as dified herein. e IES intensities
re plished as mn for specific s. Hver, ey will be
considered xi desijn .levels no o be chanjed sifcsnLy excep
in areas desisned for an inezrsed sir-condionn8 and liShcn8 sys.e recnded incensiies required or e predinan specific visual
Lasks in an area y be provided.by the 8eneral illicion for the
ores. However, inCained 8eneral illiioa ill noC exceed 75
candles in any ares, unless oheise indicated herein. ere flourescen
8eneral lijhinj loels exceed 50 fooC-cdles in sir-conditioned areas,
an inejrsed air-condiionin8 and lifhtinf syJm Jbll be slLed
(see Chapter 8), and lishinS fixtures sll eC e necess8 requirncs.

A. Conservation RequirmenCs. Normally, 8eneral illuninacion
levels in administrative areas shall not exceed 50 foot-candles ac work
stations, 30 foot,candles in ork areas, and 10 foot-candles in no-
orkin8 areas. Thse illumination levels, in conjunction rich enerr
conservation, shall be obtained by the most life-cycle cost-effective
techniques includia|, but not limited to he follovin|:

1. Multiple switchins of multilamp fixtures und/or multiple
swicchint of fixture 8roups in lar|e rooms, to permit lights to be
turned off aC unoccupied ork stations and installin8 2 lamps in & lamp
fixtures havin| inCeqral toJsle switches capable of disconectin| one
balla:t (2 lamps) from the supply source.

2. Time clock and/or photoelectric control of 8eneral indoor
and outdoor lishcinS.

lishcinS.
3. ltultilevel swiLched ballasts co provide nonuniform saner,1

&. 19ore efficient lishtin| sources, fixtures, and lamps...
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relocatabl
of ceLlin$
requiremen

Use capability of inCerchan|in|
eaviChouc revirins. (This type
accomodae chanaes in funcCinul

versus /00 vaCC floureacen
amp).

d. inCeuity |rester than 75 fooC-candls is tk, iC viii be provided by localized
!ppesec ..- ---0" .. ,uzos oeCveen 8eneral and supplementaryxx.umznaczon s.n.xx noc exceed tJsose recoended by LES. SupplemenLsry
isin| normay viii be provided by tJ user of facility. Eoever,
power or such li|hin| shall be provided.

C. Environmental Factors. The finish and color of surroudinj
surfaces, eqipmen and furniture shall be selected for reduced |late,
increased li8hc use and acceptable brijh.nesa balance. Lizhcin8 equipmen
nd ]ayou shall be coordinated rich oher facilities Co provenc inerferences

and o promote ood appearance.

D. Cross Reference of DaD Facilities o IES Tables. In some
instances he names and functions of faciliLLes used by DaD are noc
the same as names and functions of sinilar facilities |iven in r.he
cables of recoamended levels of illumination. For purposes of com-
parison, the follovin| cross references are S/yen in cable 7-1, belay.

TABLE 7-1 DOD-IES CROSS REFERENCE OF FACILITY

NAHE OR FUNCTION

i)estsnaia of ID Facility
Name or Function

l)esx|naCxon of Facility
Me_-e_ or Function in IES Tables

Admin/sLraCive Areas

Auto Hainenance Shops

Brrack8 and

Bse Exchanses
Chapels

Classroom Buildinss

Dinins FaciliLies

Gard Houses, |riss

Offices, Drafin|, Conference,
and AccouncinS Rooms

GaraIes, Service Stations

Hoels

Scores

Churches and Syua|osues

Schools

Food Service Facilities

Hunicipsl Buildings Fire and
Police
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7ol LIGHTING:

71.2 DESIGN REqUI: The design of interior, exterior, and
sports lightin$ shall be Ln accordance viLh fundamentals and recom-
mendations of r.he IES Lighting hodbook (reference (Ta)), published by
the Illuminating Enaineerinz Society, subject to re modifications and
clarificaLons noted in Sections 7ol.2 through 7ol.6.

7-1.2 LIGHTING INTENSITIES FOR FACILITIES: l/ainined lighting
sities shall conform to those recommended in r.he current edition o heIES Lijhint ndbook excep as dified herein. e I inensies
re plished as nin for specific s. Her, e7 ill be
consideredx sijn .lels no o ced siificany cept
in areas designed for en integrated 8ir-condi/onin8 and 1/jh/n8e recnded inensiies required for e preden specific
tasks in an area y be provided.by he 8eral /lliLon for he
tea. Her, ina/ned general /llLLon viii no excd 7S

candles in any ares, unless oeise dicaed herein. re flourescen
neral l/ahinj loels excd SO focdles in aLr-condLLoned areas,
en integrated air-cdiLon/n8 end lijh8 sys ehI1 be
(see per 8), and lLshLn8 fixtures sll e cessa

A. Conseaion Resultants. Nol17, genera1 /llLion
levels in oinisraLve areas shall no excd 50 f-candles
soions, 30 f’cendles Ln rk areas, and 10 f-candles no-
rkLn8 areas. se /llmiion lels, in concLon
conseaion, sll shrined e s lLfe-cle cos-effec/ve
eciques cludJs, bu no led o e

1. Jultiple sitchin of multilamp fixtures end/or multiple
svitching of fixture groups in large rooms, to permit lights to
tued off ot ocied rk stions and sllin8 2 ls & 1fixtures having ineqrsl ole siches capable of discoecns one
ballast (2 ls) frm e spl7 source.

2. Time clock end/or photoelectric control of general indoor
and outdoor lighting.

lighting.
3. fSultilevel avitched ballasts to provide nonuniform gener,1

&. Here efficient li|htin| sources, fixtures, and lamps...
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relocatable panels and lishtLn| fixtures vthout revirin8. (This tTpe
of ceLSiuS rill provide flezLbL1ity t,o accoocLste chan|es Lo funct:ional
requJ reaches of occupents. )

6. Lover vattsse Imps (35 vatt versus &Ovatt flourescent

d. Special Requirements. If an ntstsity sreatercandlu is required for a partcuar sk, tt viii k provided loc8/d
(suppleness) 1LtLns. e raost 8ra and
illinacon sll Mt exceed ose cd .
pover [or such ILLn8 sll prd.

C. Eovironuenta Factors. finish sod color of surround/n
surfaces, eqhilment and furniture shall be selected for reduced Slurs,
increased lLsht use and acceptable brLhtness balance. LLshtin8 equipnent
and layout shall be coordinated vith other facilities to prevent interferences
and t.o promor ood appearance.

D. Cross 1reference of Dol) Fac*lLt,es to IES Tables.
instance the naes sad functions of facilities used by are no
be sa as s and fcio of sar facilities 8ven
ables of recnded levels of iLLon. For puoses
parison, be foin8 cross referces are 8Lven be 7-, .

TABLE 7-1 DOD-IES CROSS REFERENCE OF FACILITT

DesJsnac*n of DD Facility
Ns.me or Fusee:on If- or Function in IES Tables
Administrative Arees Offices, Draft/us, Conference,

and Account/uS Rooms

AuCo Hainteoance Shop Garases, Service Stations

Barracks and (Y’ Hotels

Base [xchansea ores
Chepes Churches sad S)ma$olues

Schools

Facilities Food Service FacLlizes

Guard Houses, Jriss Jkaicipal Buildinjs Fire and
Police
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Psrkin$ for Hilitr Vehicles
(riCh minor repair

PrkLn$ Areas, Service Stations

Service Club Applicable Areas of Auditoriums,
Food Service Yacil/t/es, Offices,
Scboolj, Stores

Warehouses Stora|e Room or Warehouses

g. ISdice1 and Dene.al Facility Zllumnacon. The tollovLni Ls tble of
cded csndles le o LIL. oce: , S
ok, 1981 l/LonVol, receded Lllnce TIUeS O:
desL y utLl lieu o values ned e ble provdnrazes cond e bZe ire no ceedsd.) e for convLence
e e ble Ls 8ged aZpbecay, e footcandles v81s Jr hosed on

de or ZocoLo not Zd, but vess sar o e
ires e ble. ert 8 Jor seeg sk posLon Ls Fenenly.locacedv a r, 8pllLt be used e sk ares o

lLcZ es88 o r s11 c ess n 113
on

ARF.A inimmVCP
.7

.7

.7

.8

.8

.8

.8

.6

For 8ddicLol /fozetion on illumination levels and recaded desLZ= prac-
tices, the uers of his sr.ondsrd are referred to current publications of the
lllumiatLonFj;Lnee...zn8 Society, 3$ E. 47".b Street, Xev York, Nev York 10017

F. Ilanzer lllumnatiOn. The’sener maintained tllminationlevel of kan8ers hall not ezceed 75 foot-candles.

G. tfsrehouae lllminatin. The 8eneral illumination level inmarhouses shall ot ezceed the values listed in table 7-3, measuredfeet frm the floor.
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FOOT-

Addresso|reph
p 0;75
AdmlnLscraclve Duty Offcer 50
Admissions & OLsposcon 50
Aller|en neccLon 50;100

Aneschesa orkroo 30
neschese Equpuenc Scorese
Aeehesa Znducclon 30;10
AnesChesLa TtaI

Antosaphc (B-PIne) 50(1)
AoLul BeddLn8 Area 10
Anll F Prep 70

AnI Surse 1(8)(6)
An dlolo87
Anteroom 30
Applance Aduscaenc/FLccn8 50
Assembl, SCec1
Assm=bZy, Nou-SCeC1e
Audo
AudLobooch oom

Scase 30(1)
Projection oom

AutopSy 75;3(9)(1)
mrbec Shop
Brfuu Prep Acove 30;50
Bch & OLpp/nS 30(7)
Beauty 50
ood Bank 50
1o Collection 0
lood Donor Ko 30;1
Bl Gas Analyss b 50;1

By Koldn 20
race Shop
BuZk CoapoundLn8 100

Bu1dn8 HanCenance O

Crdec Cra Un/c
|ads:

Caz Hold, CleaSo1ed
C QueuLnI
rc Scorsze

.sher/Chr Station

ncraZ CZLc Lob

Central SerZcou
Cep1crcs
CeramLcs

CpeZ
Crtu8
CrlLnI Desk
CheaLsc
Chrocosaphy
Classo
ClassrLounKe
Caasro Speech Therapy
CZetn LLnen cove
CZesn LLnen
CZeaa-up & gotkro

C1nLcal Records Lbrary
CZoam 0baerv.con Beds:
Cobalt Therapy
Co.Factor
CompucerXnceuance
Coapucer oom
Conference
Coherence/Classroom
Coeree/L/bra
CousulcscLon
Consultation/Conference
Contact Lens i VsLon ALds
Coatour Body Tank
Conco ?oLnt

FOOT-

2O

30;100(1)()(
0-50(2)(6)

20

50
50;100

5O
(3)

30

30
30(6)
50

50;100

0-70(6)
0-70()
0-70(6)

30
30
0

30;50
30;100(2)

0()
2O
00

50;100
0-30(6)
30170(6)

30
30

0-50(6)
20
0



Decy/DlspoaaZ
DecontsLncon & CZesn-Up

Oernetolosy Procedures
D/8ysLs

Sorase

Dtsn8

or 8 Vork
DressLn8
O Scoraje Prep
D Znfoclon Cene:

EcrdLosraph
Eddic/on CenCe
neree
LLbra

Elron /csc I

Eoscopy
Equ/nc HoldL
EquLac PreseLn8

0--10(6)

(3)
10(3)

50;100
20
10
ZO

20
30
200(7)(S)

$0;100
O;ZO0(2)

.50
20
20
20

.50
30

30

100
10
.50
10

100.
50
30(5)
.50(5)
.50

30

0-30(1)
100.
30()

50
0-30(1)
20
100(2)

50;10(1)(2)
10
30
1.5

Equipment gash

, Urolosy, VestLblar
ExamntLon Area
erctse

Eye

FL Fles
F Fles, TeachLn8
rL essLpS
FLZm Vl & Consultation
FLlm Ylenz 6 SCoraze

F PessL
Fo
Frozen SeccLon
FuZZ Te ssLnecs
Lt ObseacLon

GZsss
Gss Wash & UtL1LC7
Cross
Grosstns
Grs ntence
Crp Therapy
Be8 d F/cln8
Bathos7
BLscopalosy
RouseepL

Zecclous DLsease b
ZomcLon Center Clerks
Zodiac/on erspy
XupacLent Isaue
ZnteL re 88sLnes

Znce/ae re ssLnecs
Zne/ev
ZsolaLon Support
Issue
Issue & Supply
JsnLcor’

rscorLes,

30
50;100(2)

50;100(2)
50;100(2)
50;100()

20
0-20(1)

30
30
30
20
0
30(3)
30
30
0
70

20
0-70(2)()

50

70
JO

20
30

50; 100
.50; 1O0

.50; 100

50;100(2)
50

20;30

70(2)
30; 100(1)()(

70(2)
30
2O
3O

0;75
$0; 100
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eDOr lone 30|100

Leukphereele Ioou $0

Lmkpheraes Support

L re8 30
din8 Dk T

k- 20

elLr8 20
Les I0

11 6 Heoje ncer Clerk: ;70
c Operatto Cent=el Canter 30;50

HLI Semite councs 50

onLCorln8 Io 30
oue 20
o17 b 50;1
Nrey ;100

Nurses Scathes ;70(3)
Nurse 70(2)(6)
Nutrition ConnOtation 0
Offices,

30;50

Loloe/sc/Pe/cLn8 SO;1
OfrickEys e

OperetLq, co 2(6)(8)
OperatiC, rdiVcr 2(6)(8)
eraC1, Cyocoecop/c 2(6)(8)
Orsci,
Operec/, neral 2(6)(8)

OperecL. Orpic 2(6)(8)
Orlase/Serf1clal
Outpac/enc Iords
ucrol 7
Rords
sracLon 50

Parents Teaches I 70
ParkL cs

Petlent Dose kdLn. 20
Petent noldn8 20
Patient Uold/YlccLn 20

:aErLen= onc1 100
Panzer SoZucLon 0
SouL 1 50
Ptcsrap 20
P Files
Pq n::ol .70
Play: 30
Py Omtlou 30
Post Office
Pot 8sh 30

PofessLl gork Ares S0;100
osr DiacricLon
PoJcton ch 30(1)
osttlC geet 0;2
Psychotic Teethe8 0
bZLcatl er 50
dLosraPc ( Scsr) 10
losrsphic
lidiosrsUc

d/osrspc (srspay}
Los:apc (Traphy) 0(6)
dLosrapc/Flroopic 0(6)
iosrspc/FlroecopLc

dLo8rspc/FlroscopLc
(2-Aio)

i
ltidiq lco. 0
leivi Area 30
Race,vies & Br 30

ltivtne, ont & Cleip 0
lecept/olecorda 30
Eecords 70
Io Area led8 30;1( (g)
1o Area Office 30;70
Eove/ll R 10
RerSerstor/?:se: 20
BIt-ln

(Veeetable Reseracor) 20
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FOOT-

(lq8C ]teftlserator)
(Freezer) 20

lebcacous 0
u Scy 70

Repo/DLstLcLoa

, ZsotLc 10

creenl Eye ne 20
Scab & on8 00()

l:-Prep Alcove 30
Sen Znte8. DysfLon
Seroosy 50
So--InS LLne
Shops, Gener81
Srs, A11
S/ator I 20
SLs th 20
SZp , ZO

S181 ETreacnc SO1(7)(2)
S81 ProCures 50(7)(2)(6)
Sn 11ecc/on 30;O

Scer/XLsstAou 30
SCerXAzer CXoc 30
Scorqe, (Except iI noted)

Sorase, RoueeepLn8 10

Soase, Open At8

L & Beso
Sorqe, Por:able EquLen

SeLo, HedLcsl Zlluscraon 100()(2)
Stay rrels 70
SuSeele 30
SuSerlle/Scb
rsucLc PooZ 20

To/lets

Transcript/on Scenoe
Trash Collection
Trash loom
TrtsdmLll
Tretuenc

Treatment Center
Tables:

Treatise, /nor

Sue

Tub I
Tub,
T Io4rd

Uo Zssue SCorsZe

UrLulysls

Vac
Vco/Phoardoy
Vens
VLsoa TescLn
gaLclnS/Fo rlcLns-SpJces
gs/tLns, lo/Areas
eLshs
1r11
Uork Ares,
o Courol
gori

gorkro,
gork

gorkro, Doctors
gork

gorp
gork Therapy
Z-7. Eosure
X-y,
X-y, Nurse

FOOT-
CAhLES

20(7)
0-50(6)

10
0
0

50;100C2)(3)

50;100(2)
150(9)

50;100()
50;100(I)

20
20
50
50
10
30
20

50;100
2O
20

30;50
5
50
30
20
30
20

50;100

30;50
50

30;100
30;100

10
10
10
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TABLE. 7-3 ILLIIHINATION IN WAREHOUSES

Foot-Candle
Type of arehousin|. Incensit

Inactive

Active-blk 10"
Rack 20

Bin

Nechanical Nacerial Handling:

a. Control Centers and Stations

.b. Loading and Unloading Areas 2O

c. Accumulation Conveyor Lines 1O
(unmanned)

lqain aisles may be lighted to 15 foot-candles.
* Specialized lighting designed to illuminate the bins as required is

to be provided by the user.

H. Exterior Sports lllumination. Outdoor sports lishcing
shall conform to the classifications stated in the IES Li|hting
Handbook as listed in table 7-&.

TABLE ?-& IES SPORTS CLASSIFICATIONS

Sport IES Classification

Ihnicipal and Seal-
professional

Softbel . Industrial League

Football Class III or IV

Oher Recreational

1. Illumination in Functional Areas of Other Facilities. The
Inersl ill.m/nation level in other functional areas shall not exceed
the intenaitie indieaLed.in tble 75.
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TABLE 7-$ 1LLLqlNATION OF FUNCTIONAL qF.AS OF OT/f kACILITIES

Foo-CandieAres |ntessaiy

Accountins Rooms

Auditoriums

Cafeterias

Cmputer Rooms

Conference Rooms

Corridors

DrafCin8 Rooms

Elevator Lschine Rooms

F.mer|enc Generator Rooms

Gara|e Entrance

Garase Drivin| and Parkin$

General Office Space

Janitor’s Closets

Lobbies

Lounies

Iqechanical Rooms

Parkin8 Lois

Sa/rvays

Storaae Room

Svichaear Rooms

Toilets

Transformer VauIa

75

2O

25"

5O

3O

10

75

15

15

3O

5

5O

5

7O

15

15

15

0.5

2O

5

15

2O

15
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J. Special Facility Illumination. Where fluorescent or highintensity discharge lightin$ is prohibited and the required /ntens/txre,l 30 foot-candles, the general li|htin| system should be desiedf,,r inrandescent lighting of 30 foot-candles vth supplementary /ncndes-crnc liXhting for specific tasks where required.

7ol.3 IIERGENC__Y. RIGHTING: Emergency.lighting systems shall be providedin ?dance_ith th requirements of NFPA 101 (reference (7b)). Inacsscses win atandoy electric power systems, provisions shall be madeto transfer the exit l/|htin| system to the standby generating source.Emer|enry supplementary incandescent lighting of 2 foot-candles alongaisles and wslkways in high bay areas where high intensity dischargelighting is used shall be provided. In buildings with large electricalloads, full consideration shall be |ven to possible economies from theuse of higher voltages and/or frequencies for the lighting system (seeSections 7-2.2.A and ?-2.2.B).

7-1. EXIT LIGHTING: Exit lighting and exi signs shall conform toNFPA |O.---i-,e;terior steps and ramps shall be adequately lightedto prevent accidencs. Separate lighting shall not be provded if streetor other permanent lighting gxves at least one foot-candle st the exit,seps or ramp.

7-1.5 _IA.INTENANCE .AREA LIGHTING: Crawl spaces with utility services,inLeror utility tunnels, and walk-in pipe chases shall be lighted asrequired (approximately one foot-candle) for the safety of maintenancepersonnel. Switches for these lights shall be equipped with pilotlights and located in areas that are normally occupied. eyed switchesmay be used if required. Receptacles shall be located at reasonableintervals in these maintenance areas for temporary work lights andportable tools.

7-1.6 STltEET .., AND SECURITY LIGHTINc:

A. Street and Area Li|htin: Streets, parking areas, and walksin residentia’’,-’,sisative and roamunity support areas shall belghted Lo provide safe vehicular and pedestrian rirculstion. Li|hLashall be at street intersections, and betveen intersections at a spacn8of approximately IS0-200 feet. Walks and steps in public valks, notadjacent to streets shall be separately lighted. Control of exteriorstreet and area lighting normally viii be by automatic timers.and/orphotoelectric cells.

B. Security Li|htin.. Since aost security lighting nust meetspecialized"requireents, it will be designed to meet the users needsusing the most energyoefficient liht/n8 practicable.
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A. brrsrks. In open sleepin8 res, lay-level nilht Ii/tts
shall be located so that beds re not directly ills/mated. Occupants’
room8 may have nLaht lisht or econdry too8 IXlht of lay ilium/na-

t/on locted to facilitate naris8 shout duinj niaht hours vithout

disturbance Lo sleepin8 ,coupmrs. Occupants’ ooes shall have one or

oars svitche convenie’ntly located inside the room to control 8eneraX
roan illuaintion. rracks vtth open sleepin8 8tess or partisl partitions
shall have separate svitches for each suhares in an easLly sccessible

locstiou. Snitches shall be located so that access Ls not blocked by

double-decked beds or lockers. Luninaires used Ln open ares barracks,

or in barracks vith partial partitions, shall direct lisht into the ires

served by each svit.ch so that spiXlaae into edjscent areas is sin/mum.

rsnsed parallel to equipment aisles vberever possible, to provide
um illumination and to avoid overhead cable trays. Zn areas vhere

manual equipment is used, raor ecLen s be assued by care-

uy sLonLn8 ires to avoid glare and excessive jh on the

ace o e un, L1e LnLanLn8 a reasonable Lgh eve on he

borizonta surface. Suppnta LahtLa8 my be provided over york

ches LaLntenance and test 8ess.

C. Hospitals. I/here practicable, seners) lijhtin8 in nedLcal,
8ur|icl and clinical sres shall use recessed luminaires havin| flush

81ass or plastic panels to minnize dust collection. Luminkires in

smut.psychiatric patient areas shall have impact resistant tempered
$1sss lenses, and those located in bedrooms shall incorporate a low

vattsae ni|ht liaht, seperstely, svitched. Over each bed in patients’
bedrooms (except smut,psychiatric) vslloounted luminaire havana a

locally controlled direct 1/ahtin8 component, and an indirec lihtin|

component supplied from s separate lamp for 8enersl illumination in the

vicinity of he bed shall be provided. A lay vattaae, sbLelded, val-

mounted niaht lisht shall be provided in patLents’ rooms of beds or

less, and for laraer rooms on additional ltaht shall be provided for

each 8roup of bes. Incandescent luminaires sha]l be used in rooms
vhere equilment sensLtive to radio frequency radiation is operated or

adequate RFI shieldin8 shall be Lnstalled on fluoresecen units.

D. Officers’ Clubs: MOO Clubs sd Service lubs. Ballrooms and

lounjes servin8 multiple functions shall have the general l/8htin|

.srranSed for multiple svttcb control so that different intensicies may
be selected. SI1 hand-operated dinners may be used in lieu ef multiple
svitch control provided that costs are cparable. Facilities s11 be

pd o pemiC coecLons of rable spots, loods or accent

lis as required. For the 8eneral ILShLna. ballros y be
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provided viLh motor operated dimers controlled from the bandstand and
main entrance.

E. Trainin| Facilities. Classroo lishLin| mediately in front
of the lecture platform may be controlled from a point convenient to che
speaker’s platform and also at the entrance. Auditorium li|htin| may be
controlled by motor operated dimers from the platform (off ate|e) and
the main entrance to facilitate use of audio-visual aids. Li|htin$ may
also be controlled from chose points by svitches. His/mum li|hcin|
shall be provided so that notes may be taken durint the use of visual
aids. Indoor rifle ran|as shall be provided rich indirect or low brishtness
luminaires in the firin$ area to avoid undesirable reflections. Tar|at
luminires and chose in the f/tins lanes shall be protected by shields
from stray bullets.

F. Warehouses. Li|htin| arran|ements shall suit the varehousins
techniques employed. For pallet stora|e |enersl 1L|htin| may be confined
to the aisles rich supplementary I/$htin| units provided in the s/ales
and directed to illuminate the storase areas. The latter shall be
controlled separately from the aisle li|htin|. Trolley-mounted luminaires
may be employed bere shiftin| of the lumina/res is practicable. Lishts
shall be controlled from peneloards except chat lishts at aisle inter-
sections and intermediate key points may be remotely controlled by low
voltase switches from multiple points to permit pessa$ of security
|urds and access to panelbeards. Provision shall be made at loadins
doors for supplementary or portable lizhting for the illumination of
truck or rat1 car interiors.

G. Weapons Systems Control Area. Light/n| shall be specially
en$ineered. Lo levels of lighting may be required to permit observation
of luminous panels vitJtout reflected 81are or undesirable contrasts in
bri|htness. Separately controlled luminaires shall be provided for
narmal illumination operations and cleaning purposes.

7-1.8 LIINAIRES: Generally, luminaires shall be standard co,arc/el
type, and shall conform to the Underriters Laboratories, Inc., Standard
for Electric Lijhttng Fixtures, Publication No. 57 (reference (7c)].

A. Specialized Lumiusires. Special luminairesmay be provided
hen required by the see tsk or architectural treataent of the
building. For specific 8russ, explosionoproof, dustotight, dust-
isnitien proof, or veatberproof luminaires shall be provided Ln accordance
vttb the requirements of iflrpA 70, National Electrical Code (reference
(7d)).
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|. archre,tufa1 Considerstions LmLnsirus shall M in,earted
vith the architecture of e r or re. rc e of liires
is o 8cial rnce in lar8e or areas hl end/or lapin8
ceilinas. reo, end nain8
l sir architectural efec nd fcton

ai. e facilities ire ifi for differt es, lis
sll lll 8t st econical it er to pide
for fctio.

7-2 INTERIOR ,ELECTRICAL FACILITIES:

7o2.1 CODES: Electric liahtin8 end powr systems vithin buildn| end
fcilit-hall be iuscalled in ccordence vih re 1rust revisions to

he applicable Ntienl Fire Protection Association Codes.

7-22 SYSTE/q CACTE3IISTICS: .Systen characteristics shall provide for
most efficient end economical distribution of energy.

a. Volttea..Voltass shall be of he hibust order consistent

vith Cbe load served. Sinzle phase 120/20 or tkree phase 208Y/120
volts shall 8enerslly be used to serve combined intendscent end flours-
cent and hi|h intensity dischrse li|htin| loda, and small paver
loads, tdhere practical end economically feasible, hree phase 80Y/277
volt system shall be used. Oher voltass may be used vbere required.

B. Frequencies. tdhere other than 60 Kz paver is supplied (e.s.,
50 Hz), the frequency supplied shall be used vbere practical. here
frequencies other n ht locll vailbin re required for technical
purposes, frequency coversion equilment may be provided, or if econom-
ically justified, 8enert/on equipment may be installed. Such equipment
normally viii be provided by the facility user. -Fr special facilities
vhere /n-house prime 8enerstiom must be provided and 8as turbines are
used, consideratien shall be siren to h/abet frequency 8enerstion (n.J.,
800 Hz) to chiove 8rester efficiency from flourescent liahtin8 end to

simplify he speed reducien from turbine to 8ensrtor.

7-2.3 DESIGN GUIDAJCE: The deslau enlysis of electrical systens shall
use 8sod procedures end shall shay 11 calculations used in daterminin8
capcities of electrirl 8ystens. Hethoda end tabulations used in

sisn8 conductors, cendutt, protective devices and other equtiment
required to complete system shall be included. All calculations shall
be clearly sheen so that any chanaes that become necessary maybe made
efficiently, ten tobies used in the desian re tkrq from.publications,
the title, source, and dale of rbe publication shall be plainly lndicited.
The modal ammber and manufacturer of each major piece of equipment on
vhLrh snsce allocation vas determined shall be indicated in the analysis.
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7-2.A ALTERNATE POWER SOURCES:

A. General. Various.systems and functions require alternate power
sources and related wiring systems co provide emergency power Co essential
loads during periods of interruption of normal power sources.

(A

B. T_. Alternate power sources may consist of fxed or portable
prime-mover-driven electric power generators or batteries. The types of
sources selected will be based upon the feasibility, economics and
requirements of the applicaCon. Spare senerator sets, fixed or Portable
types are noc authorized for back-up Co alternate power sources (back-up
back-up).

C. Provisions. The systems and functions listed below are authorized
co have alternate power sources and related wirin$ systems for serving
essential loads:

(I) Hospitals.
(2) Air and sea navigational aids (NAVAIDS), both visual and

electronic.
(3) Co,and and control facilities.
(4) Scurlcy lighcin$ and surveillance and warning systems.
(5) Critical computer and auCoatic data processing systems.
(6) Weapons systems.
(7) Arcrafc and aircrew alert facilities.
(8) Law enforcement and security police facilities, including

associated coumunicaCions systems.
(9) Weather stations.
(10) Disaster preparedness centers.
(ll) Photographic laboratories rovidin$ critical and essential

support co tactical missions.
(12) issin, property and life support facilities aC remote and

not readily accessible sites, such as "top camps" for
aircraft warning and surveillance installations.

(13) POL storage and dispensing facilities.
(14) Critical utility plants.
(15) Central fire stations, including associated communications

and centralstation equipment.
(16) Cold sCorase warehouses and major refr{geraCed storage areas.
(17) CounicaCions facilities, including base central telephone

exchanges.
(18) Base Civil Engineer, Facilities Engineer, and Public Works

Office control centers.
(lg) Critical munitions and research process sscems, including

associated safety, alarm and shutdown systems.
(20) Air traffic .cncrol covers.
(21) ire protection and alarm systems.
(22) Nucleapower plants.
(23) One die’inS facility per overseas installation.
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D. Loeds Served. Loads served by alternate poer sources will be
limited Co Chose required Co directly support essential or mission-critical
equipment, illumination, environmental control, safety, alarm and
shucdon/scarcup equipment necessar for mission accomplishment. Loads within
different structures or aC various locations will be consolidated so as co be
served by the same alternate power source wherever practicable.

E. ExiscinS Load Consolidation. Where existing alternate pover
sources are Co be replaced for such reasons as age or insufficient capacity;
or where mission changes result in an emergency load decrease beyond 0
percent of the inicail requirement uponhich the alternate source capacity
for ChaC mission was based, load consolidation will occur d3erever practicable
and is cost effective. The practicability of load consolidation will be based
upon a survey of all emergency loads and ocher alternate sources in the
mediace ares of the affected sources. Where load consolidation is
practicable, excess alternate pover sources will be removed, here load
consolidation is noC practicable alternate sources capacity shall be
appropriately reduced.

F. Load SheddinS. For facilities having emergency generaCins systems
with capacities in excess of 200 kilovacts, or here central supervisoc,
monitoring and control systems exists or are planned for any installation, an
economic analysis shall be performed, and, here cost efecCive, installation
of a demand controller considered. Cost effectiveness will be based upon the
pracCicaliCy of reducing demand charges by peak-shaving -ch the emergency
generator(s) normally provided for such facilities as hospitals and
communications installations. Provided ch motor operated diers controlled
from the bandstand and main entrance.
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The follovtns day tank capacities should be utilized in the absence
of specific deslsn information for the Senerator sizes indicated (note:
25 |allons vould be for the O kv senerator and O 8allons v0uld be for the
100 kv Senerator).

SO kv to 1OOkvaenerators; 25 - sallons

101 kv to 200 kv’senerators; 0- 8allons

201 kv to 300 kv 8enerators; 75 100 sallons

Over 300 kv; 1OO sallons as required

Hotet A manually-operated transfer pnp should be connected in parallel v*ch
the electrically-driven transfer ptp in order that fuel oil could be
pumped to the day tank should the electric motor be out of order. For
ctttcal operations a second electrically-operated transfer pump should
be considered. Electrically-operated pumps should be connec:ed to the
emersency pover

7-2.5 SPECIFICATIONS: lSaceriala and equiimenc sha11 confom to
Federal Specifications or crcLal standards as prlgaed bY such
organizations as e UnderLters beratorLes, Zncoraed; the
National ElectrLcal nufacturers Association; e ZnsLute of
lecrical and ElecronLc EngLneers; and e r*can NaLol
Standards lust*Lute.

7-2.6 WIRING:

A. General. In general, virin8 shall consist of insulated
conductors installed in ri|id conduit, interuediate etal conduit
(IHC), or electrical metallic tuhin8 (F.HT). Aluminas coudu*t shall
no be used underarond or eubedded in concrete or masonry, leer.a1
enclosed feeder or Plu8-in busvays or surface setal racevay8 may be
used vhere required. ;n frzma and holler block construction above
finished 8rode, flexible metallic amored or nomnetallic sheathed
cables may be provided for concealed branch circuits installed in
areas not subject to mechanical injury. Conductors shall be copper,
except that aluminum may be used in *zcs equivalent to No. 6 &tdG
copper and larler.

B. Underliner Conduits and Cable Space. In 8clninistratLve
areas, underliner ducts for eIectrical v/tinS and LeIephones shaIl be
used only to elininste safety hazards in larZe open bays. Underliner
electrical ducts or cable space may be used in EDP or ADPmachine
rooms and in research facilities vhere anticipated chartres or Iarre
equipment can justify their use.

C. Receptacles. Iteceptacles installed on 15- and 20-ampere
branch ct.rcu/ts shall be the 8roundin8 type vith the |roundin8 pole
identified.

?-2.? N_].KIJ/AN_.C .AND OPYJtATIOti: Clear space shall be provided
around 8vit’hboarda, panelboarda, transformers, jvitches, and
.oatrollers for normal maintenance and operation an required by jflrp&



?0 (reference (Td)). Clearances aha11 be aaLataLed f flr to
botto of vzll or ceilin8 haunted equipment such as annunciators, clocks,
liabtin8 fixtures, etc., sq as to not interfere vith panaBe of personnel
or equiiment. Panelboardn and cabinets" located Lu array possaaes or
corridors hall be recesse.d.

All Junction boxes, pull boxes, and similar points shall be redily
accessible. hen virinj ms are above corridors or ceilin|s, in pipe
chases or in trenches, clearly ldentifed access panels shall be installed
as necessary for propthaitenants and operation of the electrical

7-2.8

7-3

TELEPHONE SERVICE: Lay be provided as required.

EXTERIOR ELECTRIr.L FACILITIES

7-3.1 CODES: Sytens and facilities shall be in accordance vith the
National Electrical Safety Code and the National Electrical Code.

7-3.2 F..YIT.qlOR APPEARANCE LOCTION: Electrical service shall be in
haepin8 vith the character and function of the buildin8. Undersround
service shall be provided those buildin8s on aa lnsta.llation vhere
overhead service.ould conflict vith the desired architectural effect,
to braid interference ith overhead equipment such as cranes, or vhere
buildins service exceeds 600 volts. Transformers, substations, poles,
haters, and other electrical equipment shall belotted outside of
buildin|s o a to not detract from the appearance of th facility,
particularly nonindustrial facilities. Vnere necessary, acrein| aay
be ued to provide pleainS appearance but aunt assure no loss in
equiiment effiienc7. Electrical equilment shall be haunted to the
vindvard of rater spray or heat producin8 nehanical equipshe, such 8
caseins tavern, evaporative condensers, and sir cooled condensers.
7-3.3 DISTRIBUTION: rnere practicable, overhead electrical distri-
bution lines hall be located 81on$ treats or roads to avoid use of
separate, poles for treat lisht (see Section 7-3.2). Underaround
distribution shall conform to Section &-$.l.A, Chapter &. Nay distribution
systm and extensioo of eistin system shall provide for proper
roordination of protective devices.

.Paver transfomers normally shall no{ be installed vitbiu buildin|s
unless She size of the loads and len|h of secondar feeders vould hake
the arranaement advantaaeou8. Air cooled transfomers nay be installed
in’adequaely ventilated spaces "vhere required. Hish-firepoint-liquid
filled trsnsformeru shall be provided in lieu of asharel-filled trans-
fmers, for nay construction and rehabilirtion projects.
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7-3.& POWER SUPPLY: Deis of the paver supply for 11 facilities
shall assure mximum continuity of operation,, especially for prLmary
mission requirement. Provisions shall be made for maintenance needs
and for connectitn to portable sanertars where required.

A. Hospital Paver Supply. A preferred primary source of serviceshall have sufficient capacity to carry rJse maximum electric demand for
normal hospital operations with an alternative primary service from a
separate source if practicable. The alternative primary service mayhave the same capcity as the preferred pimry service, but if the
alternative service capacity is limited it shall furnish only predeter-
mined minimum essential operetins load. In the latter case, the hospital
circuits shall be rran|ed to assure that all loads other than the
minimum essential re automatically cut out on vitchin| to the alternative
primary service. An automatic transfer switch shall be provided which,on failure of the paver from the preferred primary service source, shall
transfer the load instantly to the alternative primary source of supply.In addition to the preferred primary and alternative primary services,every hospital shall have an emersency source of electric paver to
satisfy the demand load of vital operations that cannot tolerate prolonzed
interruptions. Such paver may be furnished by automatically startins
emer|ency |enerators in such way that automatic transfer to the pre-
ferred primary service Is’affected when service is restored.

|. Total Enerzy (TE) System. 1henever the standby poker require-
manta of any new hospital or other facility or complex exceed 70 percent
of the torsi paver requirement and the taedby paver i redundant,
study hall be made to determine if it would be more economical to
provide (1) lO0 percent standby end (2) a TE system. Such systems vii1
be provided if economical. A reslLatic reviewshall also be made of theIons-term avsilabilLty of electric enerw in ha area of the poposed
construction. The Federal Enerr/ Resulatory Cmission shall be consulted
esardins he availability of electric paver Ln any particular ares.
Consideration should be siren to TE for major additions and alterations
of exist/uS hospitals and other facilities or complexes which operate 24
hour per dy and use larse amounts of electric paver.

C. Selective Enerry SE Sstem-. In any 8re where 8sarans or
liquid fuels are economical in relation to electric enersy, where there
mey be 8 question reardin8 the reserves of’the comercial source, where
naturnl disasters such as hiah winds, ice and sleet are frequent problems,
and Ln 8eimic zones, a study shallbe mode o determine whether the
rriticsl requirements shall be served by SE system with the remainder
of the hospital or other facility nerved by comerc/al source. The
system selerted shall be based on the results of the study.



7-4 ISEDZC.L F.4CZ.ZT’.S

4.1 A. LSSETIAL E%L LTEJT% PowER SOURCE. Rospical shall
be provided vih two"or ore eer|ency |enerstors of equsl kV czpitT; the
number will be determined by 8n economic anal?sis and/or evnustion of the
mobilization sision sssined to the fcLltT. The |ensrtors rill stac
smultnsous? and 4-dependently. The fr unit o achieve the proper
volne and frequent7 will umaticl? be connected to r.ha esersency bus.
The other ut(s) will then be auomatclZy synch:on,zed and connected in
psrlllel. The transfer of the eerzency loads to the emerlency bus will
occur automatically within 10 seconds of nornpover Luterrupion. Generator
chrceristics shall be accordace vit3 As s lener practice,
means is needed to cmaporsrily bypass the automatic ranser switch so th
preenve maintenance can be performed and so t ontnu? of service can
be naLntined n those cases where the flure of the svcch could dverse
ipact ife/sfety; bypass-isolation svtch shall be installed on the
ener|encT systm uomati trnsfer viLch(es) strvnl the criil nd ife
sfe: branches.

-B. Hedil nics n? be provided an ternJLe power source where
justified. JustifiCation nay be hased upon nob1Lzaion nission isolated
ocaton, history of frequen exended power ouales, specia ssi|ned nissioo,
or combinaion of the boy.

4.2 ESSENTZ).T. ET.ECTRZL P57,ER LOd)S: Electrical power loads o be
served fro the eerency poer source vll be s follows (ddiLoal load-

nay be provided for those hospitals ssied uobilization or nasa
casusltynssions orhere ex.udd power oua|es are frequent):

&. O7jen, nedLcl las, vacuum, nedicl sir, snoke decoction and
fire slam s?stes.

B. Anxiliary system Selected :ecepcles rgen generator,
cnLcal/elecLrLcal equLn d svLchboa:d oous, :ansfoe: vaus and

rar hop.

C. All rtcepr.scles Lu surgical labor/delivery suites, cstoscopic
and radio|raphic special procedures rooms.

D. ]lursn$ units, one duplex receptacle per bed .n paen tous,

combined vLch o78en, air and vacuum 8ys einal ; ese cepacles
y be on a wall dule. e pl reccle per nurses i reaen roon.

E. NUrses’ c11, telephone,
selected TROIS outlets.

F. or|ue refrizeraoo, 11 equipmenL for straze of blood,
bioloticsls, patholozicsl specnens and medicines.

G. All receptacles Ln cardiac and intensive care units, IVP nd
cardiac catheterization.tous, dialysis unit ross, recovery section, euerenc
services sod nurseries.

a)
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H. Laborscocy o-Selected receptacles, incubators, analyzers, bloodbak, chef,sorT sad hemacoloa.
I. Pharmacy All receptacles in u’t dose and IV a’ddiCve andselected recepr.acles n ell ocher areas.

J. AI receptacles u sdmittin$ and disposition and selected recept-acles in selec.ed admin.istraCive areas.

. Pneumatic tbe System.

M. Central vacuum and sir supply pumps for surgical sad ned:alpatient application.

N. Pumps Fire, fuel, domestic water, sump and sevsge i requized.

O. Heating plant (if provided) Auxiliaries and controls toprovide safe operation of the heatin$ plant.

P. Heating and air conditioning Surgical and labor/deliversuites, cystoscopic and special procedures rooms, cardiac and intensive careuits, nurseries ncludn$ nursery ork rooms, computer operations for areasconsidered critical (e.g.,r and nuclear medicine functions), smoke evacuationand general patient rooms.""

Q. One assenger and oe service or freizhc elevator per hospital(ring or section if applicable on s selective.basis, i.e., both one passengerand one service/freight elevator-shall be operable suulcaneously).

in er tion oo l p -er -ould res,l in ocher e:evacors sopping Oetveen floors, chro-over facilities shall beprovided to alloy temporar operations of any elevator for the release ofpatients or ocher persons vho may be confined betveen floors.

R. Special purpose ezhauo systems Hoods n laboratories,radioacive booths.

S. Central material supply ((25S) Operation of selected sterilizers,rashers, cleaners and dryers.

T. Rerigeration and food service Selected food refr*zerationequipment and cookus, vnn| and refi|eration for dining room sev,hS lne,oodcarC heatinZ/refzgeracion systems and/or outlets.

U. To X-ray rooms (ncludin| one fluoroscopic room) and requiredautomatic X-ray film processors.

NOTE_.__ (a) Rececoclee, connected co circuits from alternate eerzency systepanels, should, be available tn each area as backup n case of failure vithin the8ystom and/orhenork on the emerjency system is required.(b) See NFPA 70-1981, Article 517 for general patient room hescinSrequirements..
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C. 1Ln8 raea seraor, nical/elecrical

equLn and svioard ro, rsfors v8 and r8: shops.

D. All ligh surgical d labor/delLve ses, soscopi

and special protrudes ro.

E. 1 lights n nurseries, nurses’ s:ons ncludg nedprep

and rcoc cabinets), s paen bedros, and clean and

so1ed u1y ro. Nurses’ son lights y be sviLch controlled o

aeve 33 percent, 66 percen or 100 rcen 1i:h levels.

F. n 1ighS e1hone enal and equ: rooms and

c$oseLs

G. AI ighs in cardiac and nive cae Ls, cardiac cathet-

erization ro, dialysis i areas, recove section, :g care 8:eas,

gen-povered X-ray ro and associated X-ray processor areas,

dose and addLve ro. lighting in laboratories d

p areas.

R. 1 ls a and disposition section Jnd 0 pecen
o 8 1s central eral supply, chen d dg r.

8 asrave Irtll and parkn8 areas. 2 lSh:g n selected

8srae areas.

I. Relpad or heliport.

NOTZ: 15in,nun lijh:nS n ro d: :en pore: Ls defied

s (1) r nj four or less fures, e fcure (2) rsv
re n four fes, r of 811 fures o .e neares vhole

ne:.

4. AUTOtfATIC BATTERY PT.qED I.IGRTING UNITS OR STY:

there loss of .lishnS due .o failure of the essen’.ial elec=ical

(orr pe of afer f:1 o alee pover source}

cae sere and dae naer o a pa deraon8 suae or

vasive radosraphc pocedure,n sk 11naou shal$ be provided

suc bace powered lg Ls or sysC operating roo,

delve ros and cean special procedures r8dolo :o. k vail ced

pack e C sl be prodded n e 8ene:aCor room.
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4.5. Isolated Power Systems (IPS): Permanently installed IPS willnot be routinely provided in non-flammable inhalation anesthetizing locationsor,wet paclenc care areas buc may be permitted by he respective SurgeonGeneral in non-flammable inhalation aneschecizlng locations classlfiedas wec paclenc care area. When provided, IP$ will be designed and nscalledin hospitals in accordace wih NFPA 99, Chapters 3 and 9.

7-4.6 PORTABLE X-RAY EUIIEk’I’: Where battery operated portable X-rayequipment is used, no receptacles for portable X-ray equipment will beprovided. Instead, battery rechar|in| equipment will be provided indesi|nated are. When battery operated portable X-ray equipment is nocused, outlets for portable X-ray equipment will be provided. In eachcorridor of nursin8 units, aSO-ampere, 2O-volt, wo-pole, three-wire,sin|le-phase |rounding type flush-mounted NEMA Standard No. 6-50R receptacleviii be provided for 208-vo1 nonbatery operated portable X-ray equipment.Receptacles will be spaced so that the SO-foot cord of the X-:ay univiii reach all patient bed locations on the floor. Receptacles in eachnuts/n| unit may be |rouped on a sin|Is branch circuit havin| not leas
than No. & AWG conductors. Portable X-ray loads viii not be included.in
the desizn analysis. The same type of receptacle viii be provided above
Use five oot level in each operatin| room of Use sursey section and
delivery rooms of Lhz obstetrical section. Receptacles Ln each operates
and delivery room vi11 be connected on a sin81e an|rounded branch circuit
isolated throuah a suitable transformer, sized.for one X-ray unit. A
isual and audible 8round fault detector unit vi11 be provided near each
X-ray outlet in each operatin| or delivery room. The detector rill be
arranzed for audible si|nal 8ilencin| vhen the reset button in any room
is actuated.
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7, &. 7 :.ecepcacles

7-4.. [ecromagnec Sheldtn2:
[ecromanetc shieldin should no normall be provided for sic
unless a source of interference is known to exis or es:n inces a source
of interference s present. Under no rcusces should ooms sus/ile
o lectromagneic inCerference be locaed closer Cha SO.fee frome:eva:or
o, air-handllng tors, elecrlcal disCribuion transfoers, or electrical
fder carri.g lO0 amperes or more, and on incandescen% lighting should be
used In such ros. If I Is deCeined Cha: e]ectragneic shielding is
required only’a convential cooper mesh screenshield roo shoul no--ally be
)rovided.
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&.5. Isolated Pover Systems (IP$): Permanently installed IP$ willno be routinely provided in non-flammable nhalaon anesthetizing locationsor.et paLent care areas but may be permLted by the respecLve SurgeonGeneral n non-flamuable lnhalaion aneshezng locations classifiedaa vec paent care area. When provided, IP$ 111 be designed and installedin hospals in accordance vh MF 99, Chapters 3 and 9.

7-.6 PORTLE X-RAY EUIEqENT: Where battery oraed portable X-rayequLL Ls ed, no receptacles for rtable X-ray equpn vL11 beprovided. Instead, bae recraLn8 equLnt wLll be provLded Ln adesLanaed area. en bate operated rable X-ray equLn Ls no, outlets for rble X ray uLn will be provided. In eachcorridor of nursLn8 Ls, a SO-ere, O-vol, oopole, Lhree-vre,sajleophase SrodLnS t lhted Sandard No. 6-SOR recepoclevll provi for 208-volt 8tte operated potable X-ray equLn.cepocles vll spaced so t Lhe SO-foo cord o e Xo:ay L
nursnj it y 8rouped on 8 sa81e branch circui by,hi no less
han No. AiG conductors. Portable X-ray loda v11 not be Lncluded.Ln
the des 8lysLs. e sm t of reccle vL11 prodded abovee fLve t 1el Ln each ratn8 of e surse secLon and
delLvew
and lLve
isolated hr
sl and audLble 8d fault detector
X-ray outlet in eich rztLn8 or delLve r. e detector vL11 be
arranaed or 8udLble
&s ac.Led.
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7-4.. [lectromnettc Shfeldtn2:
1ecl:romgnel:tc shielding should not normal1)’ be provided for medica facilities
unless source of |nterference $ known to exist or l:*.sng tnicates a source
of interference |s present. Under no circumstances s.ould rooms su_scspible
to lecl:rnagnetc interference be located closer that. 50.feet from e;evaor
motors, r-handltng motors, electrical distribution transformers, or ;lecral
feeders carr)’tng 100 nperes or more, and onl incandescent lgl:ing should be
used in such rooms. If it is determined th: electr.agneti shielding is
required on3),’ conventt3 Cooper mesh screen shield roo shoul no,all), be
provided.
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TAELE 1

OUTPUT AND EMEP LIHITS tzOR

CLASSES OF DIESEL ENGINEE OPERATING AT DIFIERENT SYNCHRONOUS

(R

Turbo
v/ Inter

165

N4EP
Class
of Max 2 Cycle 4 Cycle

EnElne RPM Output (ZW) NAT .Turbo Turbo NAT Turbo

ASP w[o Inter v/ Inter ASP v/o Inter

1800 200 85 95 105 90 130

A 1200 500 85 100 115 90 130 170

900 1000 85 105 120 95 130 180

720 2000 85 110 130 95 130 200

514 t Loer No Limit 85 110 130 95 130 225

1800 300 85 95 i10 95 125 175

B 1200 800, 85 100 120 95 130 190

900 2000 85 105 125 95 130, 210

720 & Lower 2500 85 110 135 95 135 225

1800 850 95 110 115 95 150 185

1200 1200 95 riO 125 95 150 195

900 2800 95 110 130 95 150 2AO

720 & Lover No Limit 95 115 140 95 10 240

7-18



ZllUmLn,tLn8 nolneern$ Socety (IF.S) LLohtLn8 KJndbook,
IIlumLntin| En|ineerin8 Society, 365 rot 67-..h |treet,
Nov York, Nov York 1007.

Fire Proeion AosociotLon LLe Sofet7 Code,
Fire Protection AssocLation, |00 Street, ..,

VoohLn8on, D.C.

Undervriters I.tboratorieo, Inc., Public,ou No. 57, Avsilebleroa 8vel Publicaions end Forus Center, 5801 Tabor Avenue,
PhLladelphio, Pennsylvania.

NFPA, Xicional Electric Code, see (7b).
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CILFrER 8

AIR CONDITIONING, EVAPORATIVE COOLING, DEHUMIDIFICATION

8-1 GENERAL POLICY.

1.1 Criteria Intent: The thnical guidance contained in this chapter
are ine o proves paren of fense desi einers h a generre rkn lch o ercise credibly, lovaciou and profession
Zmnc of c varlo percinc factors fecci ea specific cechnlcal
decision. e specific pre8 ric criteria ve been developed
o awer qsulo or coecu problm i e arisen in pas. ey

an elve learl ls more life cycle cos effacive or suppoive of he
facilities basic liar7 ssiou, 11 encoage fair cpelulon fr he
privaue co a a ra accapabl pr for he facility user.

The basic objective of the followin criteria iS co insure an adequate
level of buildinS anvirotmental codiclonin at the lowest life cycle cost.
Life cycle oet analysis shall Include L practlca archlceccura and
sschanca component aternatives ad associated aalntenance and operacions
cost. lternative choices shal be on the basis of loves life cycle
cost rather rsn first cost. Ic 1 further zpecctd chac a1 mechanical
equent shaJ .be Insta.led with future matntenanct needs such as adequate
accessibility aken into account, and that established comnerical practices
shall be

1.2 Applicability and qurncs. The provision contained in this
chapter apply co nee construction and sl s::ures a: D installations

IViles, D opera:ed ir! phn:s, proJec:s c?llshed by
e1r approprla or noppropra fs ere par: or o he
eqnC nee a oraton coes e fed fr appropriated fds.

A. provislos of thls chapter do noC apply Co air conditioning
projects installed by the Armed Forces Honappropriaced Fund activities vhere
the entire costa of Installation, maintenance, and operation is funded by
nonepproprlaced funds, except Chac such projects are peraLcCed only n chose
bu1dlns and facilities listed in table 8-2, Cacesory 7, under the reacher
zones dmgtned n Cable 8-3. Air condlCtoulnS in nonappropriaced fund
factitles vhlch is authorized under table 8-2 buc does noc comply vch the
criteria of this chapter vlll noc be operated and maintained vtch appropriated
funds.

I. Alr codltlontns shall be installed ac the Clme of construction
In .all new facJ.tiCles eltllble for air coudtctonln, as provided n this
chapter, except as noted in parasraphe 1.2D, 1.3, and 2.7.

8-1



1. Fo: types of equipment here the manufaccurec of the
equipment specflcaJy states chac else eqLpmenc must be operated n an a:
oudcloned spce.

2. For prefabrcaced clean rooms tscaled in uou-ar
condconed spaces or hen c18 butldln cenc:a system cannot meec the
:eurperaCure and humidity requtreencs of the clean room operacon.

A. /cLr coudConn shL noc be nst:alled n bldtnss ch have

facilities n cesorles 1, 2, a 3 (e cable 8-2) C e r
coco Co pllsh C as8 sso.
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I. Personnel LAving Spaces. Tt is che intent of this policy Chac
requirement, aC an7 location, for air conditloninK, evaporative coolinK or
mechancfl vencllciou shall be considered equal for each category (married,
unaccompanied, officer or enlisted) of personnel AvinK spaces. The
quality and cAuAn$ of comorc couditionAns shall be equally provided for
such categories in accordancm ACh cable 8-2.

s obcatn o7 fr c c:c lclou of ohm otnc lces

or mchec for v 1cclo sl suppl1 oy by the
heqccers of c single auchocz chec ce for c licarparnc coecned. c or cegio ac activities sl uoc be use
as a ce of s Ca e. sh Ca or applicle ca fr a
cllcaloSically ary se Is uoc coucai in the oiuc Seles

1.6 Use of .canAcal Vencllatiou and Ventilation equirements forcupancs. dicou co c mecnic veucacion authorized In cable
chac ventilation y prid for any space ere ic is noc feasibleor possible Co provide cur ventilation for hn corc. Table 8-5 listsalloble ventilation cares for cuncs in ac a/oc air colcioned
facilic..

1,8 EnerKy onitorins and Control Systems. Cousideration ,,rJ.ll be givenco desiit.nS usw facilities to be compatible rlth the’future applicalohof enerzy aoaiCocin8 and coocro systems.

8-2 EXCEPTIONS TO POLICY.

2.1 General. Any ezcepcon to policy nvolvin projects in the three
categorie ouClAand below shall require approval by the Deputy assistantSecretary of Defense (lnscallatiou) [DASD(X)] prior to the initiation of
design for such ork:

A. All types of nedlcal and dental facilities.

B. Famy houla

C. arrack8, dormitories, UEPH’s ad UOPH’s located in areasutsere the c bulb temperature is 67Y (20C) or hsher less chart I000 hoursper year, or here the dry buib temperature is 80F (27C) or Lsher less than650 hours per year..

8-3



2.3 place:enc of Y.ztscnS -qupmenc. Emplacement of extsc2n$ ar
coudconln equLpmen: uy accmpLsh ch C approv of the
ccou cer provd cc for ls Cuc a cencc sysc,
c2ple cs are coulc a a rclon s ob n c coca
ubec o r colco cs or sysCs or a decal e cycle cos:

acectve. cepcto on 1te ce cost ats c be approved
cho cers desc n pagraph

2. epatr by epacemanC. here a repar by repacenc s proposed
or a bdt space Jacenc or ar a qltd, alr coConmd,

bdl ace, g coderaCon s1 1ven Co Ohm of a stle ar
o2clo c for both spaces n accordce Ch c prov2s2o of OoD
Directive 7U0.2, "osr for provenc n Ylnci semenc in the ea
of propriacio for qsicio and Cclou of licy al Property"
ch Cs r: a coCrcou cpsh n a se project
c applicable statutory cto or a caceSocy og york.

2.5 EmpLscemen:s n Nonqua12fted Aras. mplaceaen:s n
areas or buildis, iolvl ireas c7 or dlClo areas, s be
coder as v lacLo sl Se by c criteria scared
heren. ver, replacmnc epc2ou for bd2s, qrcers,
y C by the crecar og the car parenC coucerd, or
desee, as prd able.

2.6 Specl [zcep:oas :o ?o12cy kreas Ou:sde :k Un:ed S:aces.



vhere cencraZ systems ould ocherrse be reqr er he ar

seven ars One otr cricer for prov of r coco contained
hren e c. For facilities cup for re C seven

l. J C m of sulClple :Cs, asJot oversss ccaands sha
8lye full. cons:Ldraclon in ach eppllcac:Lou co cbe se of cha larer packsadunits so as co keep ohm number of zivdual unCs In each fac1cy co

2.7 Specta.t Exception co PoJ.lcy in llaa11, alr cotco s noc
prd w or rebllc sc perso 1tv spaces

coCc n. cepcon co cs lcy co lov r cocounS nperun lv spaces d co specific reqrncs caus b benc noser ftads orh or cause of ck of sfcenc cura
ventilation fr preva111 s s reqre approv by the pucysscanc crecary of Defe (sc1aclons) prior co the ncacou o the
dms for s york. Frsc codractou sud ven co corc
colcoutns nS cura or cnlc ventilation sh cances.
8-3 DESZCI POLZCY.

3.1 Consoldaced HeaClnK-Cool:n8 SysceS. Heac:LnK systems and air
codcontng sysce:s shaZ be cbined In locations here air coudicor-Ln sanchor:Lied.

3.2 I.tfe-CycZ Ana.tyss. For nay-construction or Jor bldnsreb1clon projects, a air cotcto a act desgn factors suchas Clou, orlenctou, C scores , r s, sze a location
of 8ss are ctple 81azl, Cecve Cs of ssCs, a eners
cost cercve chosen. s ayss sll perfo ac lease ac thecoepc development a deca des stakes for projects.
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S. An ensri7 analysis .s noc rqurcl for exsc hS1cLnis

coc, uc, rs of oracu muber of scor) as ocher
tsCls on C cCton ve en C mbJecc of energy
coacu yssc one ye. re cM ce e syss css
one ye, c prr ls may us lded c costo n
roly utft by uc ey a coccoa costs. erZy ayses
e u ruur c ove cocto or sts ac d:eac
tcco pr1ded c ac a co ee ys e lchln 5

C. s a szs of Caumnc s pco
oy cer ener couacou encs co c ace
fe-cye cost accve ve en dencf echer accps or
sch or peacon prior /or conrrenc ch one mecn

8-4 AY.I COIITTONI,q3

Basis.

A. Bmac gan cacLscons sl bm as mind,am in ccoraance
vch the rren @dcou of ch mmrican .Socecy of Hacing, egeraclon and
Lr CoudicoLn8 F.nglneers (ASHAE).

B. The ar coadcioLn inside design cmpmracre for rsonn
s Cen 50r 60 rcenc. ’ok of mencs
sh us Co ma this decemicon. eac owed for iiCy
coacro of cfo cli prodded cc no "new energy" is co in
aevins chs couo. ovarc ac is noc needed for
dcic water may used for reac. A a-c sysc may so
for energy

meeC ohmm ac trades,onv (U) o cle 8-1, ua a rigors
eee ass (prerabl rom b cmcer) s cc a lor
factor s mor ener a cnsc e. re facci e co air

deles y8, c "" vue 8h1 u cer cn 0.18 (1.022).

D. Al new facciu, ch stoic space, hich are co air
cocou or
velCiou raze of noc less Cn 1.5 c/fc" (28 a’/h) of attic foor
re.
vecu may
co8C fectve cblcioa ch prefecr gher ci ves oc the

cailins or rf sCms. nmma aCcc vmaCiou is ruir, the
fan or
95F (35C).
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E. No xlsclns f&cillcy wch attic space shall be air
condCloned unless insaion is d co he ceii o bri he ceilin

race no less 1. c/f" (2/h’).of attic foor area.

t is mo cos effective in cbon .pra lher Instating

reredA f or fa sll salyconroll co opwrae

Y. hen Lr condcioun is co b added co lscing faciicies
cuc accic space, a ere chars s a dropp, ceiln&, nsuaciou s11 be
d able the ce co mc the rqrmencs og be 8-1. addition,
C space bergen the h ce a c oof s venciac erever
possible co hieve a of 1.5 c/fc (2a/h) of cellinS area.
cnl ventilation y be if life cycl cos sles licae

is is no cos affecive In bllonh preferr hiher lnsaivs of ha calli or roof syss. ere h@re .are elnearl reasons
for venilai an entire area, venEilaiou sl be used
@xen possible. Antic areas between fr walls are o be venilaced

G. For al xisC.nS buld-nSs vchouc attic apace which have
previously been air conditioned or which are co be air conditioned, havens a
calln or roof "U" factor noC in compliance rCh cable 8-1, adequate
LusuaCion Co comply lch "cable 8-1 shall be added co Chess fac’llicies ac thecme of the nxc reroofn. Akr coudicionin sba.tl be szed as if the roof
"U.’ is in copliaace. rlch cable 8-1..

II. re arehouses, shops, hangars, or ocher h2sh bay
bLldns are aodlflad .n parr, or as a vhole, by the Incsrua erecclon of
non,el cailns hsishC Co create adanlscraclon, crtnlnS or sLlar
facilities, the ceilings shal be insulated in accordance vch the
requrencs of.Cable 8-1.
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TABLE

DAYS.

DAYS GOS$ WALL2

DAYS) Uo3
WALLS CELINIOOF

Lss :sn 1000 0.31 0.38 0.15
(Lss :n 560) 41.760) 42.15) 40.853)
1000-2000 0 23 0 38 O
(56L-LLL0) C L.306) (2. iS) (0.853)
2o0-3000 0. LS 0.3 0. 0
I-70) .022) (2.08) 40.568)

300-00 0. i 0.3b 0.
b7-2220) (0.909) 2.08) 0.5)
O0-OOu 0. 3 0.3 -u.08
(222-3330) (0.738) .760) (0.ASA)
oo-8ooo u. 2 0.28 U.67
3331-0) (0.603) (.590) (0.397)
ar 800 0.0 0.28
(r ,) (0.568) (.9) (0.397)

UF7 UF8
40.Z8) (0.568)
0.05., o.ou o.z
4o.2s) (o.5) 1.36)
o.o 0.07 o.21

40.Z27> (0.397) CL.Lg)
0.03 (0.07 0.
(0.i70) (0.37) Ci.022)
-003 0.05
(0.17o) (u.ZS=)
0.03 0.05 U.12
(0.170) (u.28) (0.b83)
0.03 0.05 o.u
(Oi70) C0.28)

I. la: :ransalsslon values are expressed in Enllsh units (U:BTU-f:Z-h-
Values shown in parenchesls are exp.ressad in $ unlcs U-W/:-K).

2. Gross wall values includes all oors and windows, ndow frames,.
acal es roug yells, sruc:ural sel :e:bers prore :ouSh all
iaiou :o be erlor or ce. o be erlor coninuo conrece
or so lls or floors CC e.’fr iIdeh spaces chroh the
bldi envelope o he erior, e.., fire ls cc e above he roof
a oree floor slabs e beyo he erior wall o fo a
bcony or

3. Gross Wall "Uo" values are o be used for all new construction and
aaor alteration of facilities ohe han hospital, aedlcal and dental
clinics.. Gross Wall "Uo" values are o used for hosplrl, adlcal and denal
clinics. Maxlmlm "Uo" value will pu a llaiatou on he lowable rcanae
of glass o gross 11 area In a bidl. al glass on bidln.
Ii ow her percentage of glass in cpason h Sidle 81ass.

5. Wall "’ value it he hermal ransmiane of all elements "of he
.opaque wall area. "U’ values are o be use for upsrade of exlsIng
facilities here he alteration of walls and resizln of window glazing o
ee gross wall values is no cos effective.

6. Ceilln/Eoof "UR" values are for ceilln/roof areas where aequae
space exists for insulation o be applied above cs1n and/or below roof
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structure. Built-up roof ssesbls and celn assesbles n h:Lch t:he

ve a "" lue o 0.05 (0.286) or any geacng ree y area.

exist Ids, e e ". val precis1 toacute e exist rf iio ere e life clelysis indit a hier life le i "= vaesrir le 8-1. i of of t ter on existingilds rela to lt == Vas rir le 8-1 arefoll:

Cost of providing additional structural support to acccmnodaeadditional dead loads of new insulation and roofing system, andadditicrml live loads fErn greater accunulations of snow (snowwill melt slower due to increased insulanion).

Cost of raising roof curb.

Cost of raising cap flashings.

Cost of raising roof drains.

7. l-oor "IJF" values re for floors of heated pace over unheated areassuch as satgee, crawl spac and baaeumncs thout poelcve heat supply Couanta:Ln m:Lnmm of $0 (iOC).

8. F!oor "IJ?" values are for sLab-on-grade InouZaclou around the
perimeter of the floor.

&.2. eaCher Oean CoudCon. A/r coudtionn8 for all fac1cessll desed on Ohm s o Che 2.5 rcc d bb Cemracure d 2.5rcC an concdc C bb craCe as scifed in the 3oincces nZ 785/NAAC 891 88-29, "ZtneenS Weather Ca"epc for those ccal areas in ceaoes 1 Chroh (see Cable 8-2)ere ecalzed tactical reqreucs dmnd ecC ceraCe and/orhdc cCrol ac 811 Cite. b for hospice1 critical areas and areasfor scalzed Cecile1 reqrncs s11 be based on the 1 rcencbb Cerace and 1 renc au cotncidc c bb Cperacure. spcalccl ars s11 consist ly of oracnz roo, oral eZer7 acesobmcmCl dml r, nmmrmm, recovm r, renc oracnS andcritic ru, ccral sterile sply r, I and C cs,caCc sec1 Cs, aZer sCe and those cechuca eqenc use
8rs, e8. auccc ca processing, unic raolo rs, fortrace and hdcy ccoZ sccac s caZ Co the fcConng o thenC or Cbe scess of dZ pccce rfod. qeaced orkn58rs, loges, locker r, etc. sZ noc be desired on the 1cricea.

&.3 Central Plants. A central pLant may be bullt-sD type tCh eachuC 8cLftlly Sneered or 1C y cstsc of a c8ed LC 8h asr cle cer c11er. A susle cCal pZanc shall uo117 be ed coode 81r cdtCtns for an ndl fly lns 1c.CtpZtcC of : coudtcton cs sens adaceuc rctous of a bldt,
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s no perl.ed excep ae noted beo. The nsa18tou of
shalZ be ou he dest aqs fo he te bldtn o oup of

shall uorsll7 be ed e:e seEaed s:eas
:e adac= blnSs 11 be r cdtLed Zes8 sclftc
lyses indicate 8ctucral pc8 Co
cost sts. ere 11 scm are ended Co tncle adjacent areas,

area o be condlted. t:tcal
ars, cu:er or ccaClon ar, or slr lq lds Ich

rere yr rod, hlhly-reable air coudlclnS d are seed by a
chl :er sys:, a7 be provided :h
:.cri:1 par:i lo c provld
repaArs. Use o :s aAar7 s7s: di ner or Inner.lace seaso

so res: n sisIc: erKy sas.
B. Specta Use of Nutlple Uui:s. The prohibi:lon against the

use of a mu:tplc:7 of units say be valved by :ha commters of the A.ry
opera:ln aencles, the colanders of the &sv or cs, he anc
of t tne e, : cers of : Force Jor cs, or :he
rec:ors of : fee.eles, apprrte, er :he col=lo sca:ed
for = folo f:lo or fl:les:

1. 11dinss vt:h Larse open areas such as commissaries or
hLlS en r co11o is o accmpllsh by c8 air cooled,

coimionln8 aci sy8: or : cot:lo o7. losed
lscra:lve space in s acl:les p air
o :e or :oush-:he-l :s en : :o reqren:s or 1 such
space are less : :se

2. crul:lnS and Luduction stations.

3. Ad:lLscration areas of saall chapels rhea there are ao more :han
:hree separa:e offices or :he to:al admaAsracAve load is less :hart three
:ous say be air conditioned vtth vlndow type or chroush-:he-wall ut:s
provided :he noise level of such units is acceptable to the chaplain.. Administrative and other saca 8ed full tme in lrser chapels
may be ai= conditioned with a sub-enca system to c the nccrcencr sysc co cu off dl perils of aoa-e.

5. Adminstracive space in dependent schools say be air conditioned
rch a sub-cen:ra system vhere the load is three tons and scanter .or with
window or through-the-vail units vhere ohm load As less than three :one for
:hose schools where the classrooms are not air conditioned. In addition, :he
offices of the librarian and dleclclan, as vmll as the beal:h .clinic, may be
air conditioned with window or through-the-wall units where these functions
are uoc adjacent to :he adalniscraclve area.
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6. Amlnls:ra:ive areas of :he followln funcclons may be air
coiloued h ow or ouEhl is en hes fcio are In
separate non-elf collon bidls or are la air colioned
bIdi bu aca coiderable scance fr he coiio plane or
syst a oc io is less five to.

a. POL opraous

b. Mob:or Pool
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Shops

Cold Sorase aretouse

e. General. Warehouse

f. Securer7 control and :Ldenflca=lon (DoO ateSor7 Code 730)

g. Hangars

7. Thaa:er adalnts:raclve space and the box office nay be ar
conditioned vl:h a sub-entra syscm- or vt:h vlndov or throush-the-all un:s
so :h: these spaces may be used durin8 periods vhen the central sys:e: you,d
uoc nrmly be operating.

8. In aruores or reserve force tratntnS centers, auple
combination hearth8 a ar co1o roof top =s of a o fve

paccy y be ed for classros or ofces provided every eorc
co ne acenc areas

econy cycle s ed. rSe aores or nK cen=ers, consideration
siren =o .= e of a cencr chill =er sys: since chilled.

offers dlverst=7 of ora=lon ei=her =h zoos or itvidl room
co =s. para= air coi=to s:m y provtd for:

a. Those offices and areas occupied on a nora, vorkveek basis.

b. Classroms offices and hose facilities occupied only on

traintnS nlsh=s or veekends.

c. Areas occuped :hrouhou: the n.ht, such.as quarters for a

C. The requrenen: for he use of a cen:ra plant ay be aived
for nv and axs=n bu.ldlnss,1 fy ho, en a r18erou
etneer ecoc as 1cac = aple cs 11 be aore
econc a life cle cos= basis. s ver au=hor:y y be deleKa:ed
o leve lca:ed n c:ten 8-2.2. pes og 1 lvers ran: got
projects over o.t onlc yss Jgca:on sha be

D. Overseas Ydcal Facll:es. edlca and den:a clinlcs
located on:side :he Unt:ed SCares and Unlted S:a:es erricorles and
possessions, uay use uul:ple sJ.f-onr.atned uns or auiple packased units
for :hoee functions approved for air cond:loutns n authorized reacher zones.

8-11



uncs n any reacher zone for =he 5o1otrn unc=ons here the coc Io
does noc cted 2 o.’ oce: s approv authority s 1ced o he

1. echnlca.1. or ocher speca equlpaen= vhch =he manufacturer
scares aus= bm operacnd n and under capera=ure and humdcy condclou hch
cannot be acheved rhouc aLr condloLn.

2. }dca or denca equipment hch requires ar coud=otnproper operaclon o5 =he equpmmnc, or or =ha reasonable
patten= or saf he operacng such equpmenc.

3. F..tec:routc da=a processln equtpen= space y be

dessn or P eqen: ro. : s rece :: ere P areas are

coto s be og t ched vaar st syst
an e:her as =he prr soce or =he scabby soce. such
cases, nsa:on og a separate cer o be a hs, reekers

buld 11 er sys does no ve he pacy o
eqpaen, a separate choler s horzed; hoover, :he butd sys
can sl be d as s:ab sys: by c:at rcca os.
gaclCes, og ced ar co1os scy deslnnscacton on the rs floor of P equine ro.

4. Alr condttontng sysceas, ns=a.ted as a teaporary measure,
noc co exceed 18 months duracon.

4.4 Nonpermanent ConscrucCons. he deslSn of al: condttontn for=mnporary or sLt-peranmnc bu.tldlngs shLtl be on a mtnlmm cost bass vtth
exposed Ltectrtcal york, scer or rsfrt&eranc ptptnS and duct york, and
ocher possible ecouomles uCLtzad. W-very consdmracon slaLtl be .ven to
use, or expansion, of azscns central pancs n ndJacenC permanent
vL are ar condcloumd.. /:cqraced Air CondcounS and &hc Sysc. Wch the cepcou ofe ros, crlctc re dc spies, laboraco:es a
laboracores ch coc, losve or ccertolosc usC reqrencs,
al a coClon spaces ere the euer 11ghcl lev s 50 fooc cables
(538 ) or sreacer sl be evc for the econc benefits of nS anncesrac ar colctons-Shct
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,. In ca.],cLtacinS be oe of ntesaed .ai ondoun
ltShtns systems, ful ghc shal be given co cbe increased life of
luorescenc lamps nen properly cooled.

.B. In larger structures wch a combined heacing-sl’r
system, full conldereciou sha lv co hc pecpher
hc usC or reecc f: nce space. e cb
co1clo sysc s properl Id ouc co c cs heac
coeacon procure ere feasible. C sd noted cc aheac
c nce perecer spaces accplsh echer drecc or
C8h the heaC pep prpe.

Cs s a cbcon of ser air cocon oads
air coLcLonS "s, care codeczcLon s be veneqnc a zo cc the cencr panc c support
od m acher z a port,on of the ceuC panc y be essenca
fydd ncer operation. $ air coco sysce operatingar-c s be des co e c econy cycle, see caSraph. bds ere, because of c m size of the off-
hrs or C ncec $o, c s prcc o operate cbe prcy
eqnc cbe ceuc plane, a secoac7 (a1zr7) refrigeration sysc
7 ov.

1. here the cencra plane ues tholed acer, chs aliacy
sysc s a c11 c sysc Cc c y cross-connected
Ch C prr7 eqnc in c planC 8h ses, di ch ser
oraCion, C 81a 8ysC shoed sized co need o ac Snc an
or es other rs en the central panc s c benS operated
for rso of econy or deqce

2. Where the central plant uses dlrecC expansion, the auxiliary
system also may be dlrecc expansion, buc the design shall be based on usin
the amm duct work.

For ccca operations requringa eparace a conditioning
or backup qnc aod by proper des of the
CC 1c n fcClon as C cerce sysC by shedd

18d ersencies.

4.7. Equpamnc LLm.tcactons and Size Sleccon. Air coudiconinS
cefrzerac cs zrc c 200 co sl encrf, helical

n of less c 200 co paccy y ac thercon of C das
mad 2 co capacity, a c coc paccy of 1 reciprocating

cs for air cotClo a sidle bld sl
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For loads Steerer che.n ,O0 ons a 7cle cost sc sl

car pps e c aucr. cepcou co Cs po1c7 7scordzn pasaph 2.2 for cho severe reacher zones
crtcc sslou Ctou d seroy fecc b oss of

B. tr condlclonnK systems genmra2y operate ac parr load
cocto or a sreac moc of c. s Is parclcary cr o
colcio syscs ch can operate ac less cn 50 percenc of cheer dessno over 0 percent of ohm ce. Snce gh parr o efcences are
desrabZe co cohere enersy one selection of eqenc seep scarcnS a

cce cost resc fr sh rc fcences.

C. Cae met be oaken n the desisn, specflacion and
procurement of btcoup sscams Co insure capaclbllicy of condenser,
evaporator and pipins rCh the compressors."

4.8. Location of Equpmenc. To the g=eacest extant possible, sic
coulctounS squpunc lncludn cpcessors, s "ers, pps a
assoctsc eqenc, sd o cc:lzed c -lczed oucseo c blns. S ce:lo: tnscsclo save cosy ncertor chneco space v cpccclou, or ce ce ceqcencs oc ececc.c ro o: lnsclzcto n tscl acles. opec dessn sreqr n sh cases for cer oo a/or cer eqenc co
ee eqce drae or ncerzus. F coderacon s be Svenco c ceror cacon of drecc pou r cled syscs.

&. bnen lc is essential Chec ar condCounK equpmenc be
covered or protectS, s sple sec eoee sar co cc nov usedby c tc for pac8 rf cop cs s 8v fcsccoecscou. c coo coeers evaporative co,suers, occoors s 1c on c ceror s s c enos cepc ecehu shovels cod prevent mracton of syscs for crlclc factcesreqr co operate y ro. s ses, c encloses shoed be

" cesar Co prevent suov o8s1 c coeer a an.ee y prd accords ch pcer .
B. Specta consderacon of corrosou probZoms shall be made Eorany air. condicionnS (includn heacinK and vencacnK) equipment which is cobe installed -chn c.en tlas (16 ) of the ocean or ocher sac cer body.



B. 1 .ac fflcleuc mmcld of uan /,eccric r for heaclnS
cce. corly, en co,raclou s n Co C , o heac

Ce=4 cer sces o blds
ac reJecc r lncerior sce a1 a o8 cec loop co

o7 Pc uC:7 or 1C-:-:---- ----f---

of s ....r -c y C records

:c a cost cotderaclou. : prtc



&.11 ACION ZGJOW: ttere tC Is ueces Co oraCe boiler

pncs dtnS acher c, the tnc=l cost o addictl 8c:

s11 be deceased and csderaci s11 co Ohm e of absorc!on
rerlseraCl. e fl1 deCeClou of eCher Co e abeoCion eqenc
sll de b lie cle eC Iysis and pnC oraci schedes. Tn

selecClng air cdlCln8 or elCher u cmcClou or esCing facilities,

a cost r sll de ac chose Inecalcia Ch I) sclng boler

puCs uoC reqced in sche: e: ess ser scm calcite, and 2
i f1 costs d ceClvel elCc deud cost. cressed den
costs d co shorter dd od, "ro8" of InsCaucaueo ded periods,

CChe y Cen8 ls1 e o ere CR cachet ell be

cak uco accost nuK elec:l coats.

4.12 Controls. Temperature and hidicy controls sRall be provided

where authorized or required.

A. TemperaCue CouCrol.. Tndlvidual room temperature controls
are auchorlzed when necessary for facillCles in Categories I through 5 (see
Cable 8-2). For ducced air systems in facilities In CacsSories 6 chrou.h
temperature control shall be by zone. "Yadividual room CaneraCure concrol is

pecced in spaces served by individual terminal devices. Yet fan coil

mica, first "consideration shall be Sirra Co temperature control incororace
vlChln Che uulC. YacillCles ICh specific technical or medical requremencs
for close temperature control are esempC from the 6 neucral band required

parasraph C below.

|. EmldACy ContrOl. Sr and vlnCer.hmidlC.v controls
required for facillcles in Cacegorles I chroush $ shall be o a zone basis,

unless room control Is absolucely required by Cechnlcal reasons.
hmldicy Is ueC auchorlzed for any rs:om In facilities i Categories
through 8, ecepC inhere Che design analysis Indicates the sensible heaC factor

is lees Chart 0.65. lacer h’m4diCy (adding aoeCue) control is permitted on

a seas basis In facillcles in CaCeorles 6 chroush 8. Such moeicure addition

shall be provided eu Che basis of an aboolute mluA of new ener7 and a

mazm ef reclaA euer. Deh--4dlficaClou control is peraAcced in incsr

n c_roplcal iocaclous where the Incer design temperature exceeds
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C. l:heroecacs..Crl[er coern he [Llzaclon o

I. For facLlcles in CaCeorles 6 chroh 8 a=d I :krough 5 or- ,,o o- -- of 78 (26 C) aC of
h :s tour t 78 o eosacsF (26 C) or gher t 72 (C) [68o (20oc)
m, ..**__ 0 *..0

_
0 ZaO 0

accep:ae u re
hcl h ... _--* ur c /8 F (2b C for
cooli a 72F e2- *--

ld o a 78 (2b C). for
s " * e noc acpcable a sl uoc be

bidls ch a cencr hecl orbit cli controls ls iCced....... CoICio sys= provided

arer o.

3. With the ttctpcion of cheoeracs . c l s cefiCies in Ceeo 8"a "h for

re-rmn-.- -" Clores i Coh 5, ve a ceccal, _-cnc_coucoA o Crac=e /or dc- con---’-

c ccrol sec. , co ce

.4. Except for variable ar vohmm (VAV) sTssas, checmoecas An.UOPH s, 0EPH s, barracks a docores ch dc zo a s scne recta r tsCs 1- ,- ........ Y m sd
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0 .11 of the zoues of ar coudltouJJ=S systems vtb aus:
operate ear-round and vhtch arm lowered rare thm rinser dessn te:perature
s 350 (2C) (97. percent tss) or less, sbLLl be desSnmd vCtb ducted

A. Venr.tlacion rates for speclflc hmLlth raze faclll:ies are
concainnd tn table 8-h. Recendi ventatton races for a:Ll ocher
structures are concerned in cable 8-5. These ventilation rates shl be used
co esCabileh the ma:A: oad for conditioned air. Zn.ltracion races shz
not be uaed.

I. u outside sir (ventlation upp)) is not required n ar
coudltloulnS really housln8 and ShLLI .aOC be provided except chac in quarters
for officers of fLag-rank, an outside ar supply otto acted 10 percent of
ohm tota air condlt;tontnS system capacity (ca or m’/h) my be provided.
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saA1 be eqApped b-Ach an ecouy cycAe. rnere fla$-rank qarcers vtzone a IAccle coec s 8i e o dee he he o-

D. Fr v ssr ssr aclAes e fortcl or A lstl 88r8trlo uJot refer or reb:A of :1 /or ear coA:Aongs=ms veneration sl ld or 1t =o pride) ou :he sisof mo =hese ssro or ssro. Mater ea=lon en:. o =ors, evapora:lvecoensers, a o=her sA= recArcalon 8s:8 ed for racercA re+rseractou el: .co1c1o eqenc 8
StrAy reqr for os lp SAo1 coo1A ss:ms or ray :er coolAnsys: ere cer Is conctaAy ss :oh : coenser a vas:ed.ses, ver, ordles a resao rtqicoea:Aon eqen: a. prac:tces s ollod.a apora:Ave come.era s1 pd h a sA:Ave bleed-o:a a s:abAe of AnJec:1s for properd : clA coors, apora:Ave coeers sarrectrcaon ssc crc for elromenc protection

,............ ,,-, ,.+r, l:..nce ,l.a evaporar.:l,ve cool Jl

nr ..4 . ----._-+ _+vr.ary aria ar usehe= CTpe coolers ll b
should also be ----,o-e -m u:men. Pad Cpe coolers

5.3 Selection o Coolers. coolers ehLl be sLeCCed In 8ccordnce vchthe folJ.oJ.ns criteria.
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A. For s.1.1 al.l.acous o! LO,O00 e. (17,000

st= ce coolers s ive =sc. 1 :1c areas ere c 93 (3C) d:y bb

:perCe ceeds ZOO hosd = s s= aouc o : yea: a/or

73 23") bb :mra:e s less.: 100

vames:u ot ": year, i coderao s
cvo-scaSe evapora:ve coo].ers.

C. Two-erase coolers sy ed 7 area appr or
evaporative 1, ecoucY

cooers rSe bdngs. UsUry ver szed apora:ive

=s n leu of a snsle re er ds a require

ess =o: bdns voe for d: rk. For :s rmon, he sz of

so be cow,dared.

nar of evaporacve c1 Cs n order co e lor

czcon cost a oracou cee oscs. mre shore

ncsror or carlor dc are possible, dasSn cotdersctou s be

gven co cooldan or r ler cs by o c,r c.

$.b Zndoor Desu Temperature. ahere pracc.Co., evporacv.e .cooln
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hcepCo.

I. Hanu dmapers for outdoor Ltr ncaks ay be sed n thefo/ovn ases:

ethan 100 cm.

(a) For snSe and muc-fmy rssLdeaC.

2. pers are C reqr en vencilacon arflow is les

6.2 VencLac,on for Dnlns FacLlces.

6.3 lioeptca VenclCtou. NechazcLcl venclZaclon y c1 cosZcc ventclon reso re c d bb Craceso (27Oc) for or ce s forac t. cc venccou y utZz for scesly reqre venclclou, c do c ve cse pose or: c fsLble co provide C"vencaclon.rSy rery sysc Co re C cost ocable for scLfLc race o.
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6.6 Condensation Control. 9here cravl SlmCeS aze enclosed, they sI11

6.7 Ksrcacks, UEFll’s 8nd UOPII’8. qschmc venc1acou uy e pcovdect
n rrck8, dor.corej, UFlls nd UOPll’s amn nmded to couccol

-20Y (o29C) or loer. Kszmm ue st tm made of bec recover7 syscens co

he crlcer obcnod n chs ecclou 8nd sfc17 le Is co
uc s des racto de for puc of ftm hospices

otr tc faculties. Xc s te for Cs cer co uttzed
for o of desL om, cept c ZcLons
tse of t Uc Sces. UoS. territories sssto ere foreSn
8nt scards sl uctlAz :e rer by creac or
C
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7.1 Applicable Cricerla. IC is he pllcy of the Depa’aen of Defense, ei orai inee coss e bead o be
. PAicabie rcio of s crier AA so applydiCiou, cecioa or sioa o sci iAicies cepcappAAcacoa of e criteria As eAbAe. e AC criteria As co be usecoaJCAou Ch c oAAo:

VenclAaclon. - ASHAE Handbooks and Scaodazde, laceec editions.
C. ACGXH anuaA of acommanded Practices for Xdusc=lal

D. HAlitary Department DeeiZn Manuals.
7.2 EnerSy Coueervacion shall be AncomporacedoperacAons An order co nto M’VAC design and

vole aad led shedlag spste=e aa- - _.e,. POceau:es such variable7 UClz ere dlrecc cAenc ce lsfecc, i.e., appropriate sc:aClstce s. , oucpacleac a support

7.S aveA. ch sce ucAz roucaaoncs or .--, Y for cbe aAalscracAon

e : of se --seso -" e eqen so desned asreci co cable 4.
c Cse. For scifics see notes

c 2e.. f0_AAobAaS.cricerAn ehaAl be uCAAized An cbe-a-a---czued-uAAdale located deei&n o air-o, cz,’c) an
=auperacu:e In coabnacioa bach an ou-’-v-v-a-re o. 73 (23 C) vec bulbrceac or tzhr, based ou . -r---:-’_a..In relative mAdlc oZ 5U
aesLgu ceaperacuree. - -, u-, ouz, and 5.0 Percent vet bulb
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8.1 Accaceccuzal CriCerla.

A. he buAldln insu4aCloa sheaf be of sv/flcleat ticznese co
exterior svace temperature above :be amblea: dev polar

C. lllcracion crouh the buAldlu envelope sAJ, be minimize=
by carefuAl7 decail aft Joucs, crack.s, openings and penecracAoms chrousn
vails and roofs to assure proper sealAnS and cauAkAnS.

D. Floor-co-floor eihc determination snell be ase on space
requirements for the nscaAlaciou of ducced aLr coudiclouin syscmns.

E. Suspended cetllaSs 8houAd noc be used vherever possible.
aen suspended cellinSs are reqLrtd, exterior vails above celinss shoa be
seaAe ca:efAly co preclude inAlcraciou of moist air.

F. Closers an backrooms shaA1 be provided vith louvered doors
to peratt equslzacion of vapor pressure chrousb aoscure diffusion, except
ere prohlbced y fire reSulaclous here ocher ueaa8 shall be eployed.

8.2 Hchaulcal Equipment Crlce=ia.

A. Boom fan roll unlCs sheaf not be used unless deumidlfled
veuclaciou air Is supplied co each unit and positive pressure is maintained
in the space.

B. Air condAcionAa shall be provided by an all air tFpe
syscex. The Syscm y a cencr 1c ch c11 cer
cos or a cary (sAle or Ciple) recc oncc pable of
coacolll.C d o ply r or I co1clo o load. Face
a bass :s
reqr, s
be double ble ceers or parace aliar coeers; r-aro
clos loop; refrserc
sd Cl sh Cc C C is ed for reheat.

C. ’Dm pre-deslga analysis sil. include the use of air

condtiouAn systems such as variable volm constant temperature, by-pass
variable air volume, variable teaperacure couscanc volume and ternAual air
Olenders. Xn additou to first coot sad life-cycle cost considerations system



conro C hdy n the cooned spaces connusy uer u loaa r lo coons. Sysc selection .sl be supported by an energyss cpuer progr 1 rounder cen-heac an d covapor fov ouh he bIdl sce, co r bpass ough cooncols, a o dehdton perfoe of ar coon
sd so ncl a prnc ouc of c ro or space dew point er various

D. Air handlnK unts should be the drav throuKh cpe in orderto ut:Ll:Lze the fan enarKy for reheat. Coi.s sha], have lov by-pass factors.

E. Outside ar sha., be conditoued at aL tmes through acontinuousJ.y operaC:LnK air condition.nK system. Outside air shal be adequateAn quant.ty co sightly pressurize he bIdlng er aos coons o n
suld b ce ranse o 20 rcen: o 30 percent, or eqvaen: o the designvelocity, chever s sher.

H. Latent heat sain du to racer vapor fLow chroush vas androofs shaft be :Lncuded .n thec lo yss enever the bencdessn nc ceeds ro desSn dev point by more cn 20F (C).
I. e 1 percent c bb cperace fr approved reacher dace8oce og rasraph 8-1. sll ed Che caCon og the acenccooll lo a or eqeuc. e co61ns pacC of1 cer sscs of 00 tons aer s dvd becveen c c1ers co asse reablcy a constantc1 cer supply cuc crace lcco, co prenc shorec,. co ze hoc sea bpass. c paccy o the cvoc1ers s1 c ceed cha coc reqrenc nc1 versc.1ecc of 1ler capacc shoed 8 on C ayss of parr loadoperac s or Ceed rs ac 1or lo

R- Pac8 car cs ch cple recpraccpressors (noc co ce o) s1 for syscs cen 35 tons a100 Co. ch cpressor shall have separate, epeenc, refrseranccrcs a cycles Co provide mcple seeps of paccy control. Forsyscm up Co 3 co, snile, cpressors ch an of 3 seep
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co oad. deracou s siren co c for
splc-rov cos, back presses rescors , c s

condtloned.
space.

N. To1ecs, cor=idors, closets, and storage ros snal be air
Space above al ce1tngs sha be created as a conditioned

O. Bachzoom exhaust snal be by lndividul exhaust fans
controlled by light svtchms or el=mrs xcmpt hmre required for air balance.

P. .oLLec3ezhaqsc requtreencs for UPH’s and UOPH’s be the
lover of 2 cfa/ft (10 a /s-re’) or 10 aLr changes per ho. caro should
be pc er sacve presage ch respect co acenc ro en the
ausc f s operac.

Q. here suspended ce1tngs or other enclosed spaces are
provided, provisions sall be de co crcace cocon r chrou& the
enclosed scs.

g. AIr condiCouln pipinS shal be dessned vlchin the
follorns criteria:

I. The passage of cold or ch/led acer plpns tkrough enlose
buL1dnS spaces, especly ChouSt concealed ceil:f.n spaces should be
ucLrcLmzed.

fittings and valves sha cono: co ohm requirements intcary Department
Specifications for cold piplnS belov 35Y o). Cellular glass insulation
only sa be used. lexlbe Unckluer insulation shal noc be permitted.

4. & vapor barcie s11 be provided for zli cold ppins bOF
and belov. Special attention auc be siren co the derails of

constrcton and co ohm specification for the vapor rrer co ensue a



es op1 nsacon be se off a vpo+ b==e= coscl ac vves,

8-9 DEFZTIONS.

For che purpose of :his Ckspcer, the foolnS deflnl:ions sll apply:
&. =:1c space. The: unhaa:ed and non-air condcloned space be:veenceIns insure:ion and che roof.

B. Cen:ra Alr CondicounS Plan:. A, slle soce of :efrige=a:iony supply o or more alr 1t 1:s or fan-roll
.-s---= e.rgeracon sysc senS a oneeIglbe areas o a encore bu1d or group o bdlngs.

C. To-Scage Evaporative CoollnS a:er cooled in a coolng cove: spmped chrough a co a cZos loop ba Co the Cover. r s precooZepass1 er c co fore er1 he aporacve cooler.

81 co1o supply of , : recu or us: :he lre aredeslsn as cpn:ar :s; a ere c recu ar leaves :heco1o sce by ssng er c lps or flreenc :ubeslIre. ugh

Packaged Air Cooled Air Conditioning Unit. Iden:icl :o a packagedcondlCloLns unit, ezcapc chac :he air cooled condenser s contained ntncesrtl unit.

G. hckagtd gacer Chiller. A complete factory assembled and castedtncamrL unlc ncudlnS o or more cpressors, or a sle absorption
A Cer cooledc tne s coeer CM cie a air cool cs Z1 becocc cesr coeer.

IL lun-round System, alr Coudtt:loutng. a hen: conservation method vtch1or oparac:n8 coec used co Improve the efficiency of an r coudlclonngsscem and co supply rehear in humtdl:y control. A run-around sscem conssc.o Cvo uscer cols and a crculaclnS pp forming a closed system, vtch one
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rater co1 poscloned n front of t:ho coolnS co:L o n back. For
nc a ss ch the sysc, the front co ac as a precoolnSco c ck co acts as a reac co.

Z. Usmf
cc ncacon, evaporative
eqnc opco s be s eqenc fe of I ars ess a

cTe cost
on eqnc of dfferenc cced
fe s
Se-Peenc nscrcou
20 years.
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TJLE 8-2
.ELIGZL-ITY OF FACILrIzs FOI

D---IDUCATTON OR ICHAN. VNTTOtqI

Prlmary L.r? Opaalonal FacLttcas

Lrcrafc craf control roous

Csnd ad oncro cancers

concro cancers, ncudin
and eather forecast roms

Parachute rapping and storl.ng facilities

P1Zocs a.ter: rooms in aer: banners and

facilities or [tans1: pane treys, and
launch facl.ties for mlssia treys

Wtather Zones 2
& B C

EC or &C AC AC

A AC AC

EC or AC AC AC V

AC AC AC A]

Operational bulldlnis on =he flight linen close proxtacy to :he fllghc line
vhare :he nosa level nus= be reduced

Underground

AC AC AC AC3

Coamand cancers, commani posts,
and speca.t munition or apon
scoria factctes ere mssenc
Co control Cpeace a hdicy

AC AC AC AC

b, rnere assancL co control
hmdicy but noc temperature

c. 11 ocher C or V HV . HV3

CEGOa 2

ispl:a.ta and RmJ.sCad Kedlca.t and Dental Faclclas
1. Tota.t alr condlclontn of ezlsctn hospital or medlca facilities ispermitted only Lu eacher Zones A, B and C except for those funcciouaz areas11scnd In :u 3 belo and subject co restrictions under "Special Conditions"(Zcu 5 below).

2. Total Ltr condictonlnSs permit:act n nay hospicLtS and mlcalfa:llltas vhen located In a cllacc area vhare :he vec bulb te:paracures is
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res. & naxiama oE 50 percent of the bulk storaae area an7 be
ceudtCtoed for ceperacu:e control be-deU $9Y (15C) and 80OY (26C) for

. tr Coudtctouln8 oE CrtcLcal ?uric:tons Permtced Ln kll vsche: zones.
Lr oudtctoLn8 ,rich hmLdL:y control vhere requLred nay be provided fo: any
nquely medical crt:lcal unc:looal aran In an hosLaZ or mad/ca1
facially. Xncluded 8:t ot:t8 and obscel and reced =k
Itil ecove =oous. usttJ, mjc oN dl Teeen Itts,

Specl Condt:lous

(1) ELccheus or galleys
(a) Spo or 8ru cn8 y Lnscalled proed hsc

]or (over 6,0 S: [10 g]) hc prodInS
of eqenC is se by ec hd. order Co

811 hos s11 be sued :h fLl:e:e ou:stde
cdt:loed except forn:n8 durtn8
cet ss. 1s outslde 8tr 1h811 be d:ed

e CC the 8rCor rC of he alr exhsCed Chrou
the hood s mcdtcoued air. W eforc s11 be
coc the of cdtCted air chroh

(b) ?he mLnlmm destzu conditions for kLt:chens shall be JO=
(27C) dz bb and 70Y (21C) eC bulb.

Dilhztllll| lich:|al shall be drecCl vctced
ccted : In a er slr Co Chac or hs or
the Ctre dlssn8 area shoed lsoced or enclosed
d semd ch a serrate cdtctd spLy sr system
a anC st, ere sshtn8 areas are
loeed, sC cn8 up be prodded for lndidl
s:a:ls, buC :he general ar sll uoc be
cdled.
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.R CLCDZZIONLqC, EV.OZIVE COOLING,

( ar.laud )

Caelory 2 (Contnuee)

be

Ce

permitted in laries, buc 8poc cooli y be proviefor fed iivldl wrk stations. ere a rr mus:move Co sever different posicto in xecucl his ob,oy one poslclou y be spoc cooed.

release equipment sh as ironers a presses, evaporativecll n u8 8cessfly in ny locacio inacer zone B. ries In evela a gasnscon
DoC., for ple, e l evaracive cooll for thelro eas cn cisfacco rsscs. cordll,colderaclon sl siren co c use of evaporative
cll for spoc c1 applicacio in rles.

The mlna design temleratures used for chose lcedars Co be spot cl 81 80F (27) dry b an70Y (19C) c b.

Nw Eaclices located in climatic area vhere the c bbcecace Is 67F (19) or hlsber 50U or re urs of the year,or ere c dry bn crace Is 8OF (27C) or iher 250 orre s of c 7ear. 1 criteria escabliih in (1), aove,1 so ply Co v cchen le faclllces. dcton,effort s e co eecc raes a ocher c aeqnc ch rem nm nclctes of hc co thec. 1 cricer eecabs in (2), above, sl applCo v ry realities.

he destjn of al a’r coudtctoutnS and air cli sysCs for bothCe a laertes o 8 on t e of IOOZ outside air

s cotco chouc cc refrzeracon or evaporativec11. e ceer co the of csde ar .s1 be fy8utcic u escaOlish by outside dr bb senor.
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TLE 8-2

ONDITTONZNG, EVAPOAT1V- COOLZNG,
DHIIDIFICATIOt4 O IeZCIIICAL VNTILATIO 1

(Cmsclnud)

Cacor7 2 (Concnud)

KosplCa.s and le,sced ,V,edlcal and Dental. Fac1cies (Concnumd)

Wndow cpe air condclotnS uncs or oclr packasad air coiclons
cs ch v eu pcsad by noveenc roups sh as
vacara or race. orazaco or by private vtds and

medc a de fac1Ces, y Ca1 as dssr by the
hospcal o medical or denc faclcy car. e rscrccons

achar zone lcacons established rsn sl noc apply co such

of the callaclon en$mc. enevar possible, the donor should be
advs by c tclacon nemr reard any reqrencs such

lcIacion problm a oracon cost 11 1.

For axsclns fac,iCes in reacher zones A and B only and ochmrvise

ellsblo uar Oh@ crcsra scablsh hmran, ar cocon o
nelecc crCc areas n.cporary bds or bids scheduled

ov ce or ocher cse Cs ere an enc ne scs co
provtde su cl a C CoC coat, aZZ cer and
Zabor the cost o eccrc sece, ds c ceed $6, per
ZC7 nsclacon per year. Su e oo or ocher perused
cs ZZ continue co be cow,tiered as an epcon co poZcy, uc
achorzacon or su use y be sranc by ea lcary parcmenc
n one er provided n ccon 8-2. ZA.

For sx.scns facL2cies in macher zones A, B and C, vh:Lch are noc
planned for replacement rchn fivo yZrs, ar condicounS aay be
provdad in salectad arm of c facility prior co ar cocon
c entire bldi ch a cencr 8ysc, prided cc:

(I) areas co bm ar coudclond are ochmr.m eZlsible for air

condcionn" as provided hren.

(2) here is an usenc need for ar condconln of the se.ecced
areas in advance of alr condlcouln other e.sible areas in the

bulldln
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TABLZ 8-2
-LZGIBILZTY OF FACILZTIES FOR

AIR CONDZTIONLG, EVAPORATIVE COOLLqG,
DEHUMLLICTON O MCHANICL VENTLATIONI

(Cnclnumd)

Cacegor7 2 (onInud)

(3) le air coudiCioni is accomplished with an eziscin chilled
racer sTscem, if llfe cost ffeccive.

For permanent facillclss, the air condlcionec, air hanler, &:
assoclaced =omponencs,’excepc for Ce cec =hiller are fullyncesrace wch the :ell a Lighcl systems a are all

future enc: sysc for the :lec o the blS, vo:or dlflcaclons.

The partial air conditioning which may be accomplished under
provisions of this paragraph will continue co be considereU as
an cepciou co policy, a authorization for sh e y be

ccon 8-2.1A.

Cacesor7 3

Training Facillcles
Claseroms

a. Used for special training where
"ch control of"comperacure and
hdcy s essential for efficient
fccio of cra side

b. General classrooms

Classrooms in reserve facilicles

Physiological high-altitude
buildlnss lialced co the chauber
rooas, recover and cricall
patience" rooms, and ohm classroom

e. Classroom for rel$1ous educaclon

f. Classrooms in dependents facillcles

Weather Zones 2
A B C D

AC AC AC AC3

C or AC AC AC MV

C or AC AC AC MV

AC AC AC AC

EC or AC AC AC X

EC or AC X X
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acsor

snd/or hLdcy

For rssaarch sboracorss

Pceservacon o .oods In scoraa
dCons abov c sxaum cod ,scor-
aSe cmperacure of 5 (OC)

PresevaCon of oclr scor
aceras reqrns
hm.dc

Shops uc requ.rn cmperacura
or humdcy oncro

.$. Accve mrehouse

h. ArcrafC alncennce shops

here esseuc Co coucro huauLdcy

eacher Zoue 2
A S C

DH

E

EC

DE

A AC A

AC

DH Dti D



Secondary }tilicaz-70persconJ. Facl.es

cmsclc dca procseu$ and e.leccroLc
dace processnZ rees

Phocorraphic Laboratories d reproduction
equipment spaces Ltaiced co requrmeoce
for processing and storage of unprocessed
macera.s

5ecuric7 cocos vchou: vndows or mechanca

Fire stations located on flight line,
inc,,dng air crash ar rescue facLces

and baker es

passenger cermin.ls

CuLcacon fac:f.1:L ces

a. &cmacc telephone mrcchboard
rome,

b. lado recevns ecacous3

c. sdo and TV brodcescinS

eacher Zones

AC AC AC ,C3

AC AC AC {.V

F..C

,C

C

o"

AC
P/V or

AC C

C

v

lv

C

C

rcchen tenses, deep fac "rTere0 d.etmesl-n spaces, and fac-randernS facZ.ces

Bmsd practice rome
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TABLE 8-2
.ZGZBILZT OF FACU.ZTZES FO.
CONDITIONING, EVAPOkTIVE COOLING,

1.IZDZYZCAT$ON OP. CRkNICAL VENTZITZON

&dmnscracive Yac.cies
A

Otces nvov:Ln dmnLscrscve personne
(ncldns offi space n shops, wrehoses,
mnsume, re scaclons), brleinS rooms,
dacng rooms, courc’oans, and conference
r

EC or AC AC or

Hobby shops and youth cencerk lO

Zndoor target tenses (spot coolinS or
ocpanes ony)

Nomedic mrsmrs and chLd care cmncers

Perso.,t Ltving Spaces

Cace$ory 8

Barracks, docaicories (nchsding fire
station dormitories), offcmrs’ quarters
(incdn| adainscracive space in chess
fac:LJ.te8), fmLly quarters, and uuc

F. or

C tqV HV

AC AC AC A,

EC A IV

V
14



The fractional areas isted belov shall aot be 8r couditioned raardless o

Notor vehicle scora|e

IZer pcs
nce ehope

Grehoes

Toilets
Shrs
r rus
closed ens courts

scAicallp idci each
"rehoe office" d "or vehicle discn8 office" are .oc lise sinceh ofAces are ascave In cA and he crime.s or
asCcive fctAs apply
8ts apples o ctnC d plaed lg :e e o the 8liCy. Wtce 8

8 s a ped 8 Cee as a bra, Is no loner csiered aac, d be r cdiioned ruder ere criea ot braesever air coAlin8 o prbded.

For rrs of e caeaories, see cA
Cher soues A. 8, C, and O are sh In Table 8-3. Necuil ssemabbreaions ed in he ble are:

AC Air Coadlcionin8 DE OehuLidlicaion X oneKC Evapo:atlve CooIAn8 NV Mechanlcal Ventilatiou
3 Uhere air condAtioung As allowed n zoue D, the eyete gill be linied co
essential areas onXy sad gill not be expanded to povde couorc for duyperseuneX.

Zn sane D, adnLnistrstive, nor81e sad recreaCieu, dLnin8 haX1, aud similarfractious gill not be air candLioued. Bovever, l Ls reco8ized taC spaceof r.hls type nay be centrally located be3peeu authorized air condlclenedspaces in euh aauner hat separate heating sad ventilation 8ysceu vou1be more aosCZy Msa air candticmLna. Xn hese instances anly, aire.oudA:on/a8 in peruic:ed. Nechacal stiXaieu is peruitted for allmedAcal er dental facilities ghlch are not air condi:ianed.
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5 he 8rcrafc msncsne slmpe lcb y b provtd r
stets ch reqre r coco for qxmp concro of eqnc, coon6J cask. ses, spoC or lz r oclo proved Jcld rk scsclo buc c encL:e sp 1 c : colconeu.

A coudAconAn may be iucaed
tin.caChe 67F (20C) o 8M 0 oesd ohm 8 esc

zo S (see pcer 7 or

Evaporativec
oz oo co provide

equine. 8poracvece c n zo co provZde
8euecc o c encore
c cencc sysc, oc ck sco c n ccou o c bdn8(d A, H, etc.) s eAibAe for sat coAco a ce criteriaausc ncacAon of caceSocy 2 raKraph Sa() ace c.

coIclo is cc or c ccAou acAci Ach force reoc opecace
control. Ev eorc sl e co lc cocAo o. suchequc co a. ever

provld dArecy Co c equine, a c eqnc ar c ceqcicoAco sl pacaced by rCAcAo or eoees.
c coAcAo be prid o O coecence r o ceasoble sAzec qrcecs In

red.fly for dsceon of 8s or ocMr hAh lev ca.
r cocio y icled n any lacou oucsde ohm aucorizedmcr zoos a areas OV cc s aAr coco s accplshedencAreAy fr pproprce fs PROV cc operacAon-ncee a repa coats o s air coico s entirely sup-rc cpAsh ch pproprced fs. sh projects,

appropriac fs s uoc co cover y coats ch the
ccion c co
bby am y r coAco
fcco reqr e
rsps) a cesave
equine) are S aAr coco.
a coco c fucks ch ppropriac fs, prisioa y befor mcm for c ft

sc a coou noppcopriac fs ece aircco s Cc for rsol lAvl sces (see foot.re 6.
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12 Mechanical ventilation will be used in all areas where outside air
provide satisfactory effective emperaures 97-1/2 of he e.
coilon y used in zoue D oy ar an elneerl derelictionbe de cc cc ventilation 1 noc aclfaccor or en
colcionins n be prlded aca lower come cncc ventilation.

bl, squab a alar i. cplacal7 encloa plaT areasbe r cotlod on he ss as rso llvl scas as

9F bb caeds 00 hos 7 Y : b ceeds hours orere : : bb ceds 7F ar ,OOO hos dt : year.

r co:1o 7 b 1: In acl:les n :se areas ere edry bb peraure ls 80oF (27C) or gher for ore n 50 hours urlhe s vaes months of year.
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Zore A

Zone D

ZAL 8-3
ZONES OF LIGI31LIIT 0 EACILTZES FOR
AI CONDZTONING, EVAPOLTIV COOLXNG,

DEHUMID1CAION O NECLICAL ION1

Aeaa wbece the we= bulb temperature is 730 (23C) oc Lgber less
=ban 150 hos di s ac uc of c year a
bulb urae 1s93 (3C) or Ser 155 or re urs
che period.

us ece one c bb crace is 7F (20C) oc sher 800
or re hours durl c s esc mouc of ce 7ur, provided
cc c area does noc qiAf7 ec A.

eas ece the c7 cpecace is 80F 27C) or hiSec for
350 ours urins one six esc ncns of c eac.

eu ere the d bb cperace Is 80F (27C) or higher for
less =n 350 os urin e s waes =on=he of ne year.



coconl n prodded ac a lor cost cnc vencacion.

bl, squab 8 Jl, cplecel7 enclos P187 areas

9F y bb cads 00 hos 73"F bb caeds 80 hoursar@ bb cds 7F er &,O hosd year.

coo b n faces n se areas erer7 bb peaure s 80F (27 or sher or note n 6 horss esn of year.



7.I, 8-3
ZOHES OF ELZZZZ2’Y OF F&ZLZTZ,T.S FO

COKDZZOHZ., EYA?OZV COOLZ,

Zone A

Ab tin.rathe s 3 (3C) or hec or re s
the per.

Zon S Areas ere ce ec bu4b ceperacsre is 6Y (20) o sher 800
or re hos di c s esC nC o C y, provided
cc c area does noc qA7 er A.

Zone C

Zone D

Areas ere the ry buAb temperature is 80F (27C) or hasher for
350 tours durinS one six araesc mourns of the year.

Areas ere the dc bb ceaperacre is 80F (27C) or hasher for
less cnn 30 ors durAnS one sx varmesc months o5 one yar.



TABLE
IPlTIRION iilOIANF,AL IllNili IH)Pl)lTiONI FOR SPECIFIC AREAS. MEDICAL FACILITIES
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INTERIOR MECHANICAL DESIGN CONDITIONS FOR IPECIFIC AREAS. MEDICAL FAClUTiE|
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TABLE 8-4
INTERIOR MECIUJIICAL DE|ION CONI)ITIONS FOR SPECIFIC AREAS. MEDICAL FACILITIES
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TAN.E
INTERIOR MECHAICAL DEgiMI COIWHTIONS FOR 6PECIFiC AREAJ. MEDICAL FACILITIES
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TABLE 8-4
INTEIIIOll MEClIANICAL DESlON CONO4TIONI FOR SPECIFIC AREAl. MEDICAL FACILITIE|
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4 loom exhaust and/or recurs s 20Z less

+ toou exhaust and/or return Ls 0 Zeae Chau luppy

0 oom exhaust sad/or reCurn s equa Co euply

ROom totally exhausted iChouC supply

2

cLcou reqrcs ac dea cdLCLs. eee races arm cstdered ohm
rred or uo hZch and corC csdertcLou. dLc

uy rrtd 0r CraCe, ducon, d
reqrucs for .sh C an hds, 8Zo zee, cZeaar
ccou uc d dc coZcors.
3 ln. O.A. is the uni outside elf creases per hour required Co meet
veucilaciou requireueuCs ec demigu co’udicious.

Temperature for eac ains alculacious:

Ser .qLn): Hin. design ceup. for sr mouths. Temperature can Soaove buc noC belov from the specified temperature.

gtacer (az): This Is the maxim design temperature for the space
darius heactu| seesaw.

Temperature can call belov ere specified va.l,ue buc caunoc exceed the
speclied temperature.

6 Kel R: This is the relative husidiC Co be maintained In a space aso e demised cdiCL8. eu precLse ls are noc seated, Chea ererec hcy 7 va f: 30 co 6OZ.
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7. FILTRaTIOn: he values listed under this column are the atmospheric
dust spot test effciencies of all filters except for those indicated for
the special operating rooms, whose test method is the D.O.P. The
atmospheric dust spot efficiencies are minnua average and are based on
&SHRAE Filter Test Standard 52-?6 and the D.O.P. test efficiency is based
on Hil Std 282. (a)

8. Exhaust Outside: This colunm lists/areas that require 100% exhaust
directly to the outside.

g. [ed4: Relative humidity shall be as required for personal comort.
gpecific sunener control is not required except as provided under specific
notes.

10. Air supply shall be 15 air changes per hour unless a higher rate is
required to meet cooling requirement and may be totally exhausted when
the room is in use. The option as whether to utilize recirculated
during an operation is left to the discretion of the individual military
departments. Should recirculated air be utilized the minimum outside air
requirements would apply. During period of non use, either (1) 75% of the
air ay be recirculated or (2) the air volue ay be reduced to 3 air
changes per hour, while maintaining the required air balance, all systems
shall, if energy efficient, use exhaust air energy recovery to precondition
the incoming outside air.

11. Room exhaust directly over patient stations.

12. Exhaust all to outside applicable to processing only.

13. Negative to anteroom; Positive to toilet; anteroom shall be negative to
corridor (for negative isolation room). For positive isolation room reverse
air flow and increase filtration.

14 Equal with corridor; negative to operating rooom.

15 Equal to operating room.

16 Equal to sterile corridor; positive to public corridor.

17 Office equal; lab negative.

18 Optional for office, exhaust air from lab to outside.

lg egative to operating room; positive to corridor.

20 Oral surgery roos in hospitals will be treated as operating rooms.
Dental clinics in conjuntion with a full service hospital will be provided
oral surgery rooms in accordance with the following: mlniu air supply 12
AC/Hr, minimu out-side air supply 3 AC/Hr, rectrculation within the room is
not permitted but exhaust to the outside is not requried.

8-49
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21. "The space that houses ethylene oxide(fro) sterilizers should be
desisned to meet the followtns suidel"nes:

Provide a dedicated local exhaust system with adequate capture
velocity (i.e., with a minimum capture of 200 fpm) to allow for
the most effective installatiion of an air handlin8 system, i.e.,
exhaust over sterililzed door, atmospheric exhaust vent for safety
valve, exhaust at sterilizer drain and exhaust for the aerator and
ultiple load station.
Ensure that eneral air flow is away from sterilizer operator (s).
Provide a dedicated exhaust duct system for 0. The exhaust outlet
to the atmosphere should be at least 25 feet from any air intake."

22. Lint filter should be considered over the exhaust inlets.

23. Air supplied from corridor.

CH-I
28 Harch 1985
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VENTILATION RAT[$ FOR AIR ONDITIONF.DFACIL|’I’I[$

PHmIPy Military Op,tJonal F,ilitJes

Training Facilities

Technical end Industrial FciliUe

epe elmen8x

C:FId Per PePson
[mJ/h per

Mzimum I

$0.0

[so.o]

10.0
[:*.0]

30.0
[so.o]

20.0
[3:.0]

10.0

Recommended

[::o]

lO.O

?.5
[.]

10.0

10.0
[,.o!

10.0
[.0]

10.0



AIR CONOI’rIONED IACIL,ITIES (Cont/nued)

Secondary Milita"y Operitionll Filities

8.

d. ud prc:tce rocm

CFM Per Person

Maximum

10.0

10.0
[16.0]

10.0
[:.01

10.0
[’.0]

10.0
(.0]

Re=wnmended

$.0

(.0]

[.o]

$.0

[,.o]

$.0

[,.o]

$.0

(.0]

[.o]

3.0
[.0]

$.0

(.o]

$.0

[,.o]

$.0

(.o]



CHAPTEI 9

TO BE PUBLISHED LATER
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CHAPTER 10

RESERVED FOR FUTURE USE I RECURED
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A. ldvetorlee n cnt-3 oJ.ot: ehL. be o ueed cast t:ou andehLl be o he bu:-n type. g811 hun8 lvt:oz-us nT be used providedhat chr-bolted mte vr.h bcimp plato ire used.

D. ToLet scLtes o empZoyees:

(1) To:L].eC 8cLt.ies, :Ln tenet roous separate o each "sez,

0- -en o28 for sh b

c ch etr be co.cad for-,
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1,2,3

36 co $$

each addttoul 40

ere toilet aclllte8 v.l not be uaed b,a be
tutd o ce ots, ct tt tr o ceo hcas shl t ber Ze 2/3 o e .
=u other ch ples a =c e use o toet l-:tee =be p:, the nbe: of h fltle8 Prrt7

L4ystoz? and to/let eetlttes for food ear.bilemeat enplcTees 8hall
be praded vLch other chart operated valee.

(2) LvsCoree shall be uede vsllable h all plaeo of emplonentn accordance vlr.h h reqLrenenr for leole8 s oet forch 1: sbZe
11-2. Zn mzltple-une 1v8co7, 24 11neal nche8 of ueeh s/nk or 20
nchee of rc=ler bssn, vhen provided LCh uuter ourer for ech
spsce, 8h1 be ousde:ed oqulslt to ouo lvscozT.

11-2 LVAIEY LLLOgLtICZS

1 Number of NLn:Lu lamber

1
ocher types of employuet st least 1 1v8o-7 for eeh 3 :equred

:oiler 8lte 8hall be pravtded.

(3) One driakln8 fount.sin for each 75 emploTeee or fsccla
shaJ.1 be Frov:Lded.

11-2



Number P sos Per Fx:ure

Pat:rus Coeher I;h-_

lisle
leuale

L/brary

geveopnenc
|L’ud-,,:x On.br)

200 200 00 &:me .50030 10 lion, lksu, 500

2.50 .50 200 lion, 500ZOO ZOO noue 500

lalde Jo:Lnt 8e/lt:Les in sordancelth TabZe 11-1 and 11-2.

0 23 40 IkJne 10023 23 Bone Bone 100.
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T.iLE l.l.-d (Coutnued)

Chp..l.
Couzrezaeoa

300 150 300 Ions
150 130 limes

250 200 250
I,.50 .I.0 lloue None

Prmrde .lont sc.].ce = accordance
Tables 11-1 and 11-2.

Yed ouse (does not
nclude ftes for

poos cecc rcaucs
specCaCocs

accotdce ch

Yele
1

30 30 0
20 25 lone

tO 0 0 30
20 60 lions 30

’tOO

100
100

Provide f4Cures for stars ouy on t:h:Ls bass; maximum cepscLcT
o! ol (rs) shle ares o ol (sa eec) dLvd

27. e 11c1e, es or ders sl be ted e
bas o = less = -2 sa eeC per dert o 27
sre dep o Zes8 5 f. de separate
or eccscors s dr o dcsc opsLce
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2

1.3 ot 1;ater Desi Temperatures for Lo_’pitals & Hedical Facilities: ate;distribution sysc viii desi o provle hot Cer Co each hoc water

follinx tratures (tratures to tak a the outle orinlet to pressing inn):

A. Public an staff toilets in separate an distinct administrationbuildings 90oF.

B. Patient toilets, Showers and bathing facilties -105oF.
C. Kitchen:

(1) Dietary e8 ZOSOF

(2) Dishwashirg (automatic equipment) !80oF*
Laundry 160oF*/180oF

E. Cent:al Service and special Patholoical.wsh areas 140oF.
F. All ohers 105OF.

*Note: Booster heatersshall be provided. Termperatures are optional fo=laundry operations.

1.4 Medical Gas Sstms for ospitals ar Other ".----_ical Facilities: Thissection cc.ntains uidance for the allocation and location of medical gassystems. For definitional purposes, in this case, medical gas systemsincludes oxen, medical compressed air, laboratory air, process air, dentalair, nitrous oxide, nitroclen,.natural gas, medical vacuum, laboratory vacuumand oral evacuation.

Table 11-6 should be utilized for the general design of medical gas systersfor Regional Medical Centers (RMC). Station type hoigitals and variousmedical clinics will not rquire all of the itm,s iricsted. Therefore, thetable should be used judiciously when designing medical gas systTs formedical facilities other than RMCs,

All systns shall cply with the latest edition ofar in .:cordance with the requiruents of ORqressed Gas Association PhamletNo. P-2.1.

(A
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(L)

()

mercn Standard Pc.ou /-b.n8 Code 0.8,
Lec7 o cbc Lnrs, 2029, D.C. 206

bestLoo t:tors, 06 2h Sreec, N..

Depamc of fses60.17 ec oures
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TABLE !!-6 LOCATION AND ALLOWANCES OF HEI)ICAI. GAS OUTLI"S FOR I’IEIIICAI. CENTERS

Functional Area OX XV HA N20 N G I)A OE PA NOTES
INPATIENT
Private Rooms I I
Isolation Rooms 2
Seml-Private/flulti-|ed Roo
PediaLrie Units
Clone Observation Units I I
LIBht Care Room 0 0 0

SPECIAL CARE
CU
ICU (Hed-Sur|-Pedn)
Kidney Dialysis (suite)
Kidney Dialysis (|CU)
Burn Units
Organ Transplant
Oncolo|y isolation Unit,
Other Denlsnated IU

I)ELIVERY SUITE
Delivery Roo
Labor Room
Ilish Risk Labor Room
RenusciLion Rooms

(treatment and micro)

Oxytoin Non-Stress Tentin|
Room

Post Partum Recovery
Blrthin| Room

SURGERY SUll
Operatin8 Room
Patient Prep/lloldin8
Anes Work Area
lad.orion Room

(2)*

3 3 2
I !
2 4

l (1)*

I I

i
2 2 2

4 8 2 2 2

I

(4)
(4)

(IO)
(io)
(to)
(to)
(to)
(no)
(i0)
(to)

(to)
(to)
(e)

(I0)

(to)
(2)

(e)(9)
(to)
(n)
(n)(o)



TABLE 11-6 LOCATION AND ALLOWANCES OF IDICAL GAS OUTLETS F(II fIF.I)ICAL CENTEIt$

Functional Area OX N’ IA N20 N G IIA OE LA PA NOTK$

NURSERIES
Observatlon/Admission Nursery I
Full Term/Normal Nevborn I
Nursery

Intermediate Care Nursery 2 2
Intensive Care Nursery 3 3
(Nursery)(Special) 2 2
Procedure Room

RECOVERY
Intensive Care Recovery
Outpstieng
(Ambulatory) Recovery

General Recovery

pecialized Procedures
Cardiac sterterlzation
An|lo|raphy

Cystoscopy/IVP Room
Endoscopy Room
Protoscopy Room
Fracture/Cast Room
EKG
EEG
Treadm||i Room
Deep Therapy Linear
Accelerator
Deep Therapy Cobalt 60
Computed Tomo

TREATENT/EXAMROOfl
NursinB Unit Treatment/
Exam Rooms
ICU Treatment/Exam Rooms
Clinic Recovery Rooms
Clinic Treatment Rooms

2 4 I.
i I !

I 2 I

! I I
I i I
I I I I

i
I tl
I !
I I
I !

! I
I I

I I I
I I I

(6)
(7)

(6)
(6)

(IO)
(10)

(J0)

(8)



TABLE !1-6 .LOCATION AND ALLOVANCES OF HEDICAL (;AS OUTLETS Frill HEDIC^I. CENTERS

Functional Area OX tIV ItA N20 N G DA ON LA PA NOTES

FJIERGENCtAREA
Shock Tram Emergency Room 2 2 ......
Cardiac Treatment Room 2 2 2
Emergency Treatment/Cubicle 2 2
Exam Room I ......

LLEROYIltlUN!ZATION
Treatment Room
Patient Iloldln| Area

INIMLATIONTIIERAPy
Therapy Cubicle
Equipment Clean-up
Equipment Assembly

YSICAL El
Hydro Therapy
Hydro Therapy (Rum Tank)
Rehabilitation

PRAIIIMCY
Compounding

CENTRAL ItATERIAL SERVICE
Equipment Clean-up/Testing

BRACE SIIOP

B|OOO|CAL FPNT REPAIR
Equilent Testing"

NUCLEAR HEDICINE
Scannin8
Laboratory

PATIIOI)G
Clinic laboratories
Central Operation

I !

!
I

I i

I I !
I

I i

I

I I

I I

(10)

(10)
(io)

(lO)(t6)

(11)

(iz)

(11)(20)(.

(zt)
(21)



TABLE 11-6 IX)CATION AND ALLOWANCES OF HEUICAI. GAS OUTLETS FOR HEDICAI. CENTERS

Functional Ares OX itV HA N20 N G flA OE ! PA NOTF.S

Automated Chemistry
General Chemistry
Special Chemistry

Inalysis
HicrobiolosY
Parasitoloay
Electron Hicroscope Lab
IlemotoJo|y
Rlood Bank/Typ/n|
Frozen Cell Lab
Seroloay
Clinical RIA
JJisto Ps&holosy
Cyto Patholoay
Autopsy
Patholoaic Lab
Technician Vork Area
Orsl Path Lab
Laboratory (fume) hoods

(I)*
(I)* I

|

l

l

|

l

l
AR

DENTAL (hen part of a medical center)
Dental Treatment Room
(General)

Prosthodontic DTR’s
Peridontlc DTR’s
Endodontlc DTR’s
Oral Sur|ery DTR’s ]

.Orthodontic DTROs
Prosthodontic Lab
Orthodontic Lab -"
Ceramics Lab
Recovery
Trsinin8 DTR IAR IAR"
Professional ork Room
Sterilization Room
Prosthodontic Design Lab
Equilnt Stations

IAR

J"
I (14)(21)

(15)(21)
(21)

(I)* (21)
(2l)
(21)

n (21)
I (2m)
l (21)
1 (2l)
i (2])

(21)
(2i)

(I) (21)
(21)

i (2l)
(2J)

AR AR (22)

(8)
IAR 1 IAR (23)(24)

JAR I tAR
JAR I JAR (23)(24)
IAR I IAR (23)(24)

I IAR I IAR (8)(23)(24)(15)
IAH IAR (23)(26)

t (1|)(2)

i (18)(24), (24)

IAR malt !.R (23)(24)(R)
(21)
(19)

AR (me)



TABLE ! I-6 LOCATION AND A.LOANCES OF HEDICAI. GAS OUTLETS FOR HEI)ICAL CENTERS

Functional Area OX ltV ltA N20 N G I)A OE LA PA NOTES

ENV!NONIWrAL IALTII
Iborntory
Equipment Calibration

FACILITY HAINTENANCE SIP

SPECIFIC NOTES:

I !
I !

(i)

(2)

(3)

(4)

OX 50 Pni8 oxygen; IIVn Hedfcal Vacuum 19-2S.Jnchel Ilercury; HA = Hedtcal Air 50 Pni8 oilfree air with a dew point of 33 desreel F; N20 SO psi8 Nitrous oxide; N 200 psi g nitrogen;G = Natural |as at S inches voter column. LPO may he used in remote locations. DA = Dental Air(85-100) psi8 oil free air with a dew point of 33 degrees F; OE Oral Evalcuxtion I0 -15cfm per station at $-8 lnchel of Hercury; LA : Laboratory Air Oil free air at 30 piss; PAProcess Air Non-oil free air at 120 pli8. Dental lab vacuum 3 inches Hercury. ( )a indicateloptional maximum, fAR) An required by functional design.

Termiqal unit is identified as medical 8as outlets in other publications.

Each patient is provided an oxygen terminal unit. Exclude. Plychiatry and minimal (light) Care Unit.

One Hedfcal Air Terminal Unit per two beds where bedl share a common vail, one oxygen and one medicalvacuum terminal unit per bed.

(5)

(6)\

The overhead service column viii contsin tun oxygen, two medicslvacuum, one medical air and one
nitrous oxide terminal unit. One oxygen, mdical air and one medical vscl,um terminal unit shallbe vail or overhead track mounted at the location indicated for the infant resuscitation.

The termlnsl unit grouping indicated wilI be per bassinet or infant station.

(7) The terminal unit groupin8 Indicated viii be per 6-8 bassinets or infant stations.

(8) All inhalation anesthesia or authqized analgesialocations in a hospital viii have nn anesthesia gnu
evacuation system. UTRs with central oral evacuation systems may use the oral evacuation system
for nitroul oxide unite gas evacuation (NOTE: These DTR8 must meet NFPA $6A, S6F, $3H, N|OSII &
OSI standards. Further, for free standing dental clinics where the use ol analgesia is proposed a
cost benefit analysis viii be required to be submitted to OASD(FE&IA) during l,OCeSsfng of 3 con-
cept drawings)



TABLE 11-6 LOCATION AND ALLOMANCES OF HEDICAI. GAS OUTLETS FOil HEI)ICAL CENTEilS

Functional Area OX ItV HA N20 H G DA OE LA PA NOTES

(9)

(IO)

(11)

(n2)

(13)

(16)

(nT)

(ill)

(n)

(20)

 2n)

(22)

(23)

(24)

(25)

Gases viii he delivered through ave|head service olums, overhead tracks, and/or wall" terminal
units as required by (unctional design.

The terminal unit |roupinE indicated will be per patient station/bed.

For equipment testin| sad calibration.

Provide valved regulstor station.

Certain equilent in Patholo|ymay require higher pressure air than LA, in these cases provide
regulated air supply (or direct connection to equiluent at the pressure required by equipment.

Provide OX (or connections to Flame Photometer when equtlment requires it.

Oxy|en, medicalsir and medical vacuum viii be piped to tile zone valves or the unit nurse station
and capped (NOTE: to be installed when |iEht care bedroom is part o( the hospital buildinil).

Special Eases form remote manifolds.

Type, location and number of terminal units shall be determined by the usin| service on s selected
basis.

Some dental laboratories require special hiilh volume vacuum $0 to 200 acre/outlet at 3 inch mercury.

Provide one I terminal unit st each chemical sterilizer.

Type and number of gas outlets shall be based on functional requirement.

Per work station.

As required by equipment.

Each utility center requires each DA and I earl, OE.

Each dental work station shall have each counter mounted gas aJ,d air cock.

One each oxygen, medical air & vacuum terminal unit is required iu IJoth the headwall unit and the
the infant resuscitation area of the hi(thing room.

6



s 8h1 be felled:

1- ,YlZLD PVETS

3.1 DI3ZGN. 9uloct to the requlrmnts of ehpte:laroma1 and urcher cz’ltars set fore be$ov, vehcuar nd pedestrianpayments u11 be deslsnod 8enarally

12-1



(1) L?ouc ParicLn8 for nonor|mssrou velLcZes vll nornly
be offscreet. The POzlcLu8 areu shLl be dsssued or each entrance sad
ezit, and sluL provide 90-dqren parkn8 vhenever t Ls practicable.

be des:i4nad for less chart a ,000 pound heel Zonal sad O-ps tLrm pressu:e.

.1 ...och LrfLed and vehicuZar payments cousccucted n
the pst under crater,s hch s applicable at the tme often fa. under
modern trefc loadinSs. oec for rep o2 ese vnoe

opery cser r, as dfeentat fm n csc,h

12-2



4.4 CPOIITS. The sepsratsly repor:ad basic Delrmen: of Defense
categories of pavements (such as ALrltld Psvseents, runvays tazlvaym,
afros, other; Open Storage, loads and alks, streets, perking, nSCLt-
lanoous payments, sldeualks, nay tncZde the follovln8 constituent parts:- Surface cou:se (tnclud.ng vartnS surface)

C. Subhase course

Co,patted subsrads

aancts. (xcudad art arfted 11httn, cosmunlcatlous lnts, lquld fut:i
strae and dtt/bu:lon.)

4.4 FJLULES. Typcal tpes of pavement deterioration, dmase orrapture uhch say be co:Tatted by rspor are as follvg:

A. Structural defects, such as cracks or breaks
upalr :he 1te or the load carrTln8 capacity of the pvan.

B. Surface defects, such as spelled, shattered or brakesup slabs, hlch nay rsqul: replacnsnt o! 811 or a porttou of any slab.

C. tiet of a port.m of pavement vhsre base or subbuehas faLtad

D. Surface ev/dance of avenent or distress, such as plastlc
uovenent of the payenent (shvtng), dlstrsss of the base and subbasecourse, or danslglcatton of the sbgrads.

atlurt due ezcess olsturs.

. The rup81:, or replacent of faled or deterio-
rated rsd slabs or of Isolated flexible pavement areas by renl
ss asu totora:t

|. Chrer Couplets or portly1 rasurfacln8 over. an ezlsttnS
ImVent outface to m-/nrln operators41 ser.cebJLtT. It v11 ncluds
spot repairs, an necangary, to support traffic 8tar the overlay has been
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CHAPTER 13

FXRE FROTECTXON CRITERIA //"f /,i (R

1.1 Except as modified herein or by specific criteria listed in MAVFACDesign nual ’(D)-8 Fire Protection Enineerir (referencefire protection criteria shall couo co the requirencs olatest edition of he applicable standards contained n thetional Fire Codes, published the National Fire ProCec:ionAssociation (NA). deviation o he criteria listedchapter rill equire a waiver fo NAAC Headquarters, Code 0F.Safety Evaluation SFstem analyses, such as he one sho . pA 10,shall noC be used unless heF are approved by NAVFAC Headquarters, areconducted by qualified ire protection eineers and he resultssubed o he Engineering Field Division (EFD) or approval.
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2.1

INSTALLED FIFE PROTECTION SYSTEMS

AUTOMATIC SPRINKLER SYSTEMS: Systems shall conform to the NFPAStandard No.13 (reference (13b)) and shall be installed in thefollowins facilities:

Ae Suildinis of coubustible construction used for (1) confinemenof prisoners, and (2) barracks and quarters vith fire areasexcess of $000 square feet per floor or which are threestories or note in height.

Warehouses, sheds and similar storage type buildings orstorage areas in buildings containins combustible materials,flamable liquids, or supplies of a (I) critical nature, (2)severe fire haza:l, (3 high monetar7 value, or () vtal

2.2

2.3

C. Technics1, industrial, and comerical type buildings,includin harars, shops and laboratories, which are used forproduction, repair, experimental testing, electronics,overhaul facilitits, or other processes, seices or equipmentof (1) critical nature, (2) severe fire hazard, (3) highmonetar7 value, or (&) vital importance.

D. _.uiblt administration, traini and comunit buildings,ncucxn morale, gelare, zcreational, religious, and schoolfacilities vith fire areas in excess of 8000 square feet or.ghxch are hree stories or more in height. Combustible schoolbuildings shall not exceed one sCo.
E. ilds in ich 8iiicauC unts oE ctitcal equipmenaor terials are exposed bF custible conscion,erials or hazardous oratiou8.

FI DCTXON STS: Shall
d A 7 (erees (13c) and ()).

FI : Shall confo Co A 101 (ference (13c))d oher appropriate NFPA
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EXTERIOR FIRE REPOTING SYSTEMS: Either telegraphic, radio, or
supervised celephone types shall be provided to transmit
activation of sprinkler systeas, detection systeas, inferior fire alan

selec:ed or use shall be es:ablished on =he basis o depeudabili:y,

operational condition. Extensions o such 8y8 shell be

de:cn and/o: o a suitable laCiou ere responsible personnel
are coucnuou8 on duty and can effecCivel dspaCch :he fre
deparcnc n a timely

13-3 EXST FACITLTIES:

Exit facilities shall coor: co NFPA Standard No.
(reference (1c)).

WAREHOUSING FACILITIES:

garehousee shell noc normally exceed &O,O00 square feet
between fire yells and shall ochervise conform to NFPA
SCande Nos. 231 and 231 (references (13e) and (13)). For
depot level warehouses, bay sizes may be increeeed o 80,000
square feec between fire walls upon finding and
deCeruinacion by the Secretary of the Navy that:

(1) The increased size is required for efficient operation.

(2) The possible additional loss has been recognized and is
acceptable.

(3) OCher fire safety features have been designed to
compensate for the additional hazard insofar as such
design is practical.

B. Warehouses for the storage of flammable liquids or ocher fire
hazardous materials shall noC exceed 20,000 square feec

13-5

C. Fire vails shall have four-hour ratings.

ELECTRONIC EQUIPMENT INSTALLATIONS

Ae Construction. Nev facilities shall be located in fire
resistive or noncombustible construction and cut off rom
ocher ccupancies by fire raced vails or partition.
Additional guidance is found in NFPA 75 (reference (13g)).

Sprinkler Systems. Standard vet pipe or preacciou systems
shall be proved in:

(l) Electronic equipment areas here combustible materials
of construction are present, or here c0mbusCible
materials are processed or scored.

(2) Electronic equipment areas located in GSA controlled
spaces hen required as condition of occupancy.
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Kalon 1301 total flooding systs y be installed in
special cases vhere strategically aportant functions
are conducted and continued operation of equipment is
essential to on 8oing strategic military operations
(e.g., combat control centers, veapon control systems,
critical counicacion facilities, buc excludin$
administrative applications).

Halos 1301 shall noC be considered as s substitute for
automatic sprinkler protection.

Ealon 1301 or C02 flooding systems shall be provided for
raised floor spaces containing non-metallic sheathed
exposed cables vhen spaces are utilicized as air plenmns.

FIRE AREA LDfITATIONS: Shall conform to the requlremencs of the
International Conference of Building Officals, Uniform BuildinS Code
(reference (h)). Increases to alloable firs areas made be based on
code requirements for separation distances and the provision of
utomacic sprinkler protection.

6.2 INTERIOR FINISH: Shall conform to the requirements of NFPA Standard
No. 101 (reference (c)) except as follows:

Class C interior finish shall noc be used.

Do

Interior finish for "Exits" shall be Class A only.

Interior finish materials for other then "Exits" shall be
Class A or B only, except ChaC in hospitals, indvidual rooms
th a capacity for 5 or more persons shall be Class A.

"Smoke Developed" Classification by AJTM-E8G test (reference
(13i)) shall be:

(1) Noc higher than $0 for Class A.

(2) Not higher than 100 for Class B.

Cellular plastics shall not be used for interior finish
materials.
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(13a)

(13b) through (13g)

(13h)

IAVFAC DesiSu Manual 8 Fire Protection Ensineering

tational Fire Codes, BatterTmrch Park,
Mass 02261

Code, lneruationel Conference of

ASTM E-SA, Scendard8 of the Aerican Society o Testing
and Materials, 1916 ace Street, Philadelphia, PA 19103
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CHAPTER
Fl]tE PROTECTION CRITERIA

FOR MEDICAL AND DE/AL FACILITIES

1.1 Except as modified herein or by specific criteria issued by the MilitaryDepartments, fire protection criteria shall conform co the require=enos of thelatest edition of [he applicable standards contained in the current NationalFire Codes, published by the National Fire Protection Association (FA). Anydeviation rom the criteria listed in Chs chapte ill require a ae fromthe office of the Deputy Assistant Secretary of Defense (Inscallations.OSD (MI&L). Waivers shall be subutted co SD via the applicable Serviceheadquarters co.and. This chapce does noC apply o contingency facilities.Fire Safey Evaluation Syse= analyses or Health Care Occupancies as sho iNFPA 101 shall no be used unless hey are approved by the appropriate Serviceconscccon headquarters, are conducted by qliied ire protectionengineers and che results ate suic=ed co OD via Service headquarterscnd or approval.

1.2 Total Co.cepc: All medical and dental facilities shall be so designed;constructed, maintained, and operated as to mnimize the possibility of s fireemsrgency requiring the evacuation of occupants. Because the safety of healthcareoccupants cannot be assured adequately, by dependence on evacuation of thebuilding, their protection from fire shall be provided by appropriateaz"ranemenc of facilities, adequate staffing control of building torteenos, andcareful development of operaci and maintenance procedures composed of thefolloving:

a. Proper design construction and .compartmencacion.

b. Provision for detection, alarm, and extinguishment.

c. Fire prevenClon and the planning, training, and drilling inprosrs for the isolation of fire, transfer of occupants Co areas of refuge,or evacuation of the buildir.
d. Furnishings.

e. Fire department access.

f. SitinS of structure.

13A-2 APPLICATION

2.1 This chapter specifies fire protection criteria for hey facilities hich
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provide nrsins and slespins accondat|.ons on 2--hour basis for four or
ru npas who are sy ncapabls o s@-preaaon because O
.physics ora dsaby d a n-Lao, bedridden, or ve
ieir JudgmnL. is cper also specL f proeci criteria .or

sdns dspsares/clncs, dal cnics. paL aas o
spLas y csssed as oher occupces (c[ Lh sLness,
sashay, resdLa, etc.), provd he oow cond a

a. Such facilities are separated from a hospiaJ, by Lw-hor

b. Routine access for treatment, exanaLLon or consultstion for
bedridden or litter borne nstiutionaL paLs s be phbLed n such
ocpances.

c. Pocedures requL:inS Senersl anesthesia or anal&asia shal be
prohibited.

d. kll =sans of stress rom the health care occupancy that traverse
non-health care areas shall condor: to the rsquiranCs of health care
aciites. (Exception: It shall be permissible to exist throush a

health care eress povisons t ch do cly th :equirmnts set focth
Ln the appprate occupancy cpte og Pa 101, as 1 as t occupancy
dos not ve hi$ha couLents. e rizonl sL sL cly wh the
rurmnts o & 101, 12-2.2.5.)

13A-3 COESUCIO
construction.)

(See Unifor ildin Code, for denitlons of tpe o

3.1 Type I (Fire Resistive): Hospitals over three stories in hei&ht.

3.2 T]rpe I (Fire Resistive): HospitaLs tb to three stories n heiKht.

3.3 Type 1i (One-Hour): Hospitals one story in hei&ht, dispcnsarie=/clinfc
three or more stories in hLKht.

3. Type I1 (Non--combustible): Dispensaries/clinics one or two
heiKhL.

NoLe: Stories shall be counted statfns at the prmay level of exit
dLschar3e and endins at the h&hest occupisble level. Buildin& levels below
Lhe proimary Level shall not be counted as a story n deteminfnK the
og a buiLdinK. BuIdJnKs with r than one levs below the level o exit
dischase shall have all such Lower levels separated om the levl of exit
discharge by at least tyc IT (one-hour) construction.
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3.5 Fire Area
International Conference of Building Officials, Uniform Building Code.
Allowable fire areas may be increased if the facility meets code requiremen:sfor separa[ion on
provided throughout the entire

3.6 Additions shall be separated from any existing structure noc conformingthe requirements of this chapter by a Ors-hour fire-aCed conscrccion. Forexceptions Co the separation requirements see NFPA 101, Life Safety CodeLatest Edition.

3.7 Construction Operations: Life safety provisions during construction
specified in NFPA 101 shall be provided. hen a health care facility is c= beoccupied durin8 a renovacion/upgrade, special consideration shall be given :othe potential impact on life safety in occupied areas. Conscccion/
demolition phasing shall be planned so Chac the integrity o ire walls, smoe
walls, vertical shafts, sCarvays, etc., ch are conCguous ch npacencareas is maintained Co he hhesc level possible. Tpora gre-racedconscccou shall be provided Co solace npacenc areas rom hazardous
operations considered necessa b the appropriate Sece coan
headquarters

13A- OCCUPANCY CLASSIFICATION

.1 Hospitals and areas of compsiCe medical facilities routinely CreacngnpacienCs shall be classified as a health care occupancy.

.2 Medical and dental clinics shall normally be classified as buisnessoccupancy.

.3 Medical and dental clinics or any pare thereof used co provide, on an
outpatient basis, treatment for patience hich would render them incapabile ofCaking action for self-preservation under emergency conditions withoutassiCrice from ochers shall be claseified as an -mbulacor health careoccupancy.

&. Outpatient areas of a health care facilic7 may be classified as anotheroccupancy as specified in 13A-2.1.

4.5 All life safety provsions shall be in accordance rich NFPA 101.

13A-5 MEANS OF EGP.ESS

4.1 Exits shall conform Co NFPA 101.



5.2 Ares of Refuge: Totl evacution of th occupnts to the outside of the
buildnK is often considered to be iJnprcticl. Thatfore, res of refuge
shll be implemented through the us of compartment:tion nd eineered smoke
control systems here rapid, complete evacuation is noC feasible.

5.3 Horizontal exits rid smoke pmrCitions shall be provided in accordrice with
NFPA 101.

13A-6 DETECT$ON ALARM SYSTEMS

6.1 Fire alarm systems shall be provided in all fac1icies and shall meec
requirements of NFPA 101 and NFPA 72A.

6.2 Kch hospital shall have an independent supervised fire alarm system rich
features such as zone coded audible and visual siSuale, manual and automatic
alarm initiating devices, visual annuncitiou, smoke door release, auxiliar
operation of mechanical systems nd elevators, sprinkler supervision, and
zuxilisrized transmission of alarm and trouble signals to remote locations.
The system shall be placed on the life safety branch of the emergency power
system.

6.3 Free standing clinics shall be provided with supervised, mnually
operated non-code general alarm system. Exception: Large clinics in excess
of 50,000 square feet may be provided with coded system.

6.4 Automatic Smoke Detection: Shall be provided in accordance with NFPA 101
and NFPA 72E.

6.5 Transmission of Alarms:

Automatic sprinkler systems, automatic detection systems and
manual fire alarm systems shall be equipped co Cranmit lrm co the fire
station, or when the latter is noc available to suitable locations where
responsible personnel are continuously on duty.

b. Automatic fire alarm shall include means for menul operations.

13A-7 SMOKE CONTROL SYSTEMS

Smoke control systems shall cbnform to NFPA 90A and the appropriate
sections of NFPA 101. When smoke detection system is used to initiate smoke
control, ic shall be in "conformance with the recendacions of NFPA 72E.

13A-8 PROTECTION

8.1 Automatic Sprinklers: All v medical facilities shall be protected
throughout by an approved automatic sprinkler system instlled in accordance
rich IFPA 13, Standard on Installation of Sprinkler Systems.
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Exception: Hospital.s, dispensaries/clinics, and dental fac1icies whichare of one-hour fire resistance construction, one story in height, and withina reasonable response time of an adequately manned and equipped firedepartment (i.e. 4-6 minu[es). Existing or one sory hospitals or clinicswhich may have partial sprinkler coverage shall be procecced in accordancewith Table 13A-1.

8.2 Standpipes: Sandpipes vth 2-1/2 inch hse outlets (without hose sha;lbe provided in sair towers of buildings exceeding three stories in heighc.In buildings of such size as o preclude reasonable access by fire departen=hose lines, the need for interior hose ouclecs shall be evaluated. ormal!,1-1/2 inch hose outlets will noc be provided. Standpipe syste=s shall be.designed and installed in accordance with 8FPA 1A.

8. Portable Fire Extinguishers: Fire extinguisher cabinets shall be provieand spaced in accordance with NFPA 10.

8.4 Construction of Corridor Walls: shall be in confot’mance with allrequirements of NFPA 101. In business occupancies, the space shall beconsidered to be occupied by a single tenant.

8.5 Interior Finish: Finishes shall conform to the following requirements:

a. Walls and Ceilings: Interior finish for health care occupanciesshall be Class A throughout except thac individual rooms with a capacity foror less persons may be Class A or Class B throughout the facility. Where acomplete standard system of automatic sprinkers is installed, Class B interiorfinish materials may be’used in any location here Class A is normallyspecified.

(1) "Smoke Developed" Classification by ASTE E-& Test shall noc
exceed 50 for Class a interior finish materials or 100 for Class B interiorfinish materials.

(2) Cellular or foamed plastics shall noC be used as interior finishmaterials.

b. Floor Finish:

(1) Interior floor finish in corridors and exit ways shall be Class Iin healch care occupancies. Where a complete sCandard system of automaticsprinklers ks installed, Class II floor finish may be substituted for Class I.

(2) There are no floor finish requirements for other occupanciesthe exception of carpeting).

(3) Carpeting:
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Sycs: ec and paddn teated Cosecher shall hae a mn aversecritical radiant fl of 0.0 races per square cenccer for corridors andvaC teas open Co he corridor en esced n accordance vh FederalStandard Test Nech 372. All caec shall cply ch 16 1630 (Office othe creCaW, Conser Producs Safety

8.6 Insulation:

Thermal and ccouscical insuICion shall conform Co the requirements secforth in Chapter 13, DoD 270.1-N. The exception Co smoke developedlCCion in iceu 13-6.(6), DoD 4270.1-M is noc pplicable in helch careoccupancies.

8.7 Plucic Pipe and Conduit Requirements: Plastic pipiq and conduit used inbuildin construction shall adhere Co the follovinK requirements:

Plastic pipinK and conduit shll noC penetrate pipe shaft vlls,smoke prciCions, fire wall and par=icions, or floors.

b. Vertical distribution in multiple story buildings shall be madewith uCl pipin in fire-raCed shafts. Metal pipin$ shall extend throughshafts for a distance of at least six inches.

c. Platic pipin and conduit iCh sleeve penetration Chroushfinished construction shall noC be permitted.

13A-9 ELECTRONIC EQUIPMENT INSTLTIONS

9.1 Facilities Co house automatic data processinS (ADP) equipment or ocherelectronic equipment such-as communications, etc., shall be separated fromocher occupancies by minimum of one-hour fire-raCed walls.

9.2-Fir protection shall be provided as required in Chapter 13, DoD 270.1-Fire Protection Criteria.

9.3 anual and automatic controls Co disconnect power co 11 electronicequipment and shutdown the air condicionini system shall be provided.

13A-lO ATIqS

Acrium shall conform co NFPA 101 and the Uniform Buildin Code.
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13A-ll FOOD PREPARATION A/tEAS

ll.1 Comercial Cooking Rnge Hoods: Hoods and duct sysl:ems for cookingequipment vhich produces mnoke or grease-laden vapors shall coply vith FPA

11.2 Fire exCiruishing systems are required in food preparation areas.Self-cleaning racer-rash ventilators rich vaer-spray fire protection systemsshall be used Co proCecC tense hoods, ducs, grease removal devices andcookin8 surfaces.

11.3 Fire sxtinuishin systems vhen activated shall transmit a signalhe fire department.

13A-12 SPECLqL OCCUPANCIES AND

All hospitals, dispensaries/clinics and dental clinics shall compi vi:hthe following as applicable:

a. NFPA No. 30

b. NFPA No. 45

c. NFPA No. 50

d. NFPA No. 56F

e. NFPA No. 70

f. NFPA No. 75

g. .NFPA No. 82

h. NFPA No. 96

i. NFPA No. 99

j. NFPA No. 101

k. NFPA No; 232

Flammable Liquids Code

Laboratories usinS Chemicals

Bulk Oxygen Storage

Nonflamaable Medical Gas Sy, ste=,

National Electrical Cod

ProcecCiou of ElecCronic Cpucer/Dac=
Processng Equ*pmenc

Incineracors Waste and Lnen Handl*nICs and Equinc

val of Ske and Grease Laden
Vapo fm Cercial Cookin Equienc

Health Care Facilities Cod

Life Saree7 Code

Protection of Records

1. Unifor Buildins Code
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3A-12 TABLE 13A-I

Table 13A-1 indicates room protection requirements for :edical and dental
facilcies. As indicated hazardous areas require enclosure wch fire-raced
consCrucCon or autoutic sprinkler protection. HiShly hazardous areas
require both. In fully sprinklered facilities, the requireuenC for 1-hour
corridor walls, 20 Min. doors and enclosure of hazardous areas shall be
deleted as indicated in NFFA 101.
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TABLE I]i-I
1501CTlOll SSqqJ|NJqBNTJ IDICAL AI8) DENTAL FACILITIB|

IUSE 8IIINKLI DANISl D[TECTOS

mlem Bodroomo
Acute laoimio

end eayckletrl(C)
Ilurae
|pmtlemt. Out- 0 Him.
patient, lediololy
lecoveyo tmerleeCy
end briery

Shove, Tub (Ibe|tk Core)
utetient0 Staff |0 Nie.
ewl Outpatient

LeboretorSo|
Cheui atty, Pmtbolos]
tml (Proathetlc)
Jltetolosy0 Almtmic
Pmtkolqy Cyatrolosy0
II|etolosY0 NAcre
biolosyo 8ero|oBy.

Urololy0 mnd Other
IboretorJee ii

defined In RITA 56C

I lit. C

todlololy (JJemlth Care)
Fluoro-SedJo|y
Ilucleer Nedlcine,
C.A.T., Special
Procedureae
lormpy, Dental
Sortie8 Aram $

File Jtora|e

Loud
Llld

INr. C

0 Nim.

laminmtlu d Treatment (llemlth Care)
Inpatient. Out-
Pmtient

OffiCe (lle|th Core)

G.nerml Semi-private,
privmte, Cmnd

20 Hie.

20 H|n.

DET|CTOnS

A

A,C

BoOeU0JoL





16-2 .1LZCT F01 FROVX]G OW: oteccve coccLon one

8cck o orces
force rrcs 8c, c for oceccve coc:cou nea

:n for

cL a ceCe re

1)), a risz atk be h is clscenc

A. The reatiouhip of tb8 peoleun nscallatisuj and faculties tothe basl uselou of tim activi7.
|, Geosraph Xocartou of the pet:roZmm installations oF faclAltles.

C. |te, smface and subsurface eeadltlous of terrsAa.

D. l’z’mz:facy to other prme arseto.
|. ?reseuC dqree of proectou of pecroleuu nsallatiou andfaere MzLch are bein8 ezpauded..
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rroush E to deCezLne protetn :equed, the dqree neces8, andrelative prLorl7 or ouplJlment.

nce o! coutlued suppl7 of fuel for 8ssetll operstlou b7 red,Ins rt. The pollc7 and c:tsr18 ststed her81n 8pp17 to 811 futu:s

v111 require cou:rcr.tan for ntltr use.

D. The prosrm for rJ protectou of DoD petroleum lsscaJ.18tous
sad relsced fallt188 18 not 11mlted co rhe COIfl3S,

2. TT/S OF PEOll:

(1) 9urd or sentbrled.

(:2) lrlocu roof, 8uttab17 protected.

(3) Splinter-proofS.uS, blast villa, or revemenc8.

(6) Use of nstural or ezcsvsted undersround spacessvsllabl, Bud sur.sb18.

(7) The use of securlc7 8urds msd ocher physcL tds fo.r
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3.3 D|CIA$| XN IECOU151ATXOg Tf|: Xn some cases, measles Can

as mtpse ue bas. e se princLpZe applAes o other apous



sattsfacory 81eruatve o Jruc ptocecton. 8JeJ o reduce

proCectOu. StrCur proCecou say be mp$ed ndependeuy
cctu dsrsu. t ottu 7 often be

1- DESZ

(]As) JCS Pub. 3, VoZme 1, "CO) Joint Losst/s m! Persounel 11c7 sad

(lAb) DoD’llrect:Lve 4140.25," Ksuaemoat of Petzolam loduct:8,"
December 22, 3.979

(Z4e) DaD reetve 3020.25, weZoenC, Use, rn8 and |toc4 of
hlZm Shelters, July 31, 1972.



Chapter

15-I COST REVIEW GUIDE:

COST EEVIEWAD EEPORTING

Cost data to be used in the review of the annual ailitar contructionprograms are contained in the "litary Construction Coste Guide, DoD4270.CG." The Do ssistt Socta o Defense (Itallatlons)
h ho Miltta Departments, d diobue it separately fa this Mual.- RORTING OC3:

2.1 PURPOSE 0Y REPORTING PROCEDURES: The reporting procedures prescribedin this chapter shall be for the use of the Militar7 Departpente indeveloping cost guidelines for preparation of the ailitar constructionprogram (b) assisting in the prograa review, and (c) supporting reques:s forchanges in Congressional coot liaitations. These procedures will also aidDASD(I) in discharging has responsibilities for surveillance and evalua2ion oftlitay construction.

2.2 FACILITIES EEQUIRING COST EEPORTS: Cost reports shall be preparedfor permanent, semipermanent and temporary facilities cons2ructed worldwide asfollows: (a) those new building facilities listed in table 15-I, belov; (b)all liquid fueling and dispensing facilities and liquid fuel storege (Codes|O and 410, DD Intructicn 4165., (eference (15a)); and (c) all paving(Codee 110 and 850, DoD Instruction 4165. when such facilities are of sizesand costs specified in section 15-2,5, below.

2. DISTRITI0FF 0Y REORTS: One legible copy of each report shall beforwarded to each of the following:

The Chief of Engineers
Depazaent of the Army

B. Co.sander, Naval Facilities Engineering CoandDopaent of the Mary

C. Director of Engineerlngand Servlcee
Deparent of the Air Force

TA 15-I BILDING FCILITIES UIRING COST BPORTS
CO,ROe DESIGATION

Acadeaic and Classroom
Adinistatlve

.COSTRUCTIOFF CATEGORII
Codes 171, 730 a 740
Codes 610, 620 a 690Air Terwinal Buildg Cede 141

Bowling Facility
Cede 740

Club (open mess) Code 740
Cold Sto:ae Code 740

Code8 41 (ezcept in transit) 4 432Comnissay Code 740Conmuicatio Code 11
la coed d descend DoD Z:c:Lon 415.3 ference



COWWN DSZGZO

Ezchonoe Store
FAre/Crash Statou
YAtsht Simulator TraAnAn
Guard Bouae and S:J4

Lboraoz7
Lbr
M=dcsA and Dear.s1
Haas hc/ttlas
Oparatlmzs u:LldinO, Aircraft

ie14to (chapel 6 educatioul.)
asve For:as

escccmpanted Personnel Bousin

Code
Code 730
Code 171
Code 73O
Code
Code 211
Cde8 310 chrouoh :321 & 530

Codes 510, 530, $0
d ? 7

7

Codeo 2., 21, 21.5, 216, 217
218 & 219
Cedes 421.
442(a) &
Codes 141 and 171
Coda 74O

721, 723, 724

2.4 lI)l! 70UMS: DD Yorao 813, 813-1 and 813-2 should be uoed for

B. All liquid uel dlspeneinS and/or etorase aeLAi:tes vhere she
contrac: avsr4 pr4e (iacAudias eontracoro prot) ezeeede $5,000,00.. 1.1 17 project8 vhere the quntit7 o mu7 one 8peccaton
ezceeds .0,000 oqure 78rda.

2.6 115OIISX]ZLZ2 101 FEE?AXATX011: DD Ferns 8, 813-1, and 813-2
s1 be proofed ford toh aropre es for

ou o cn, by s o ltl or

by :he lia Deparenc hi 3urtsdtcto er he Guard
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2.7 TI/E OF PREPARATION OF REPORTS: Applicable DD Fors 813, 813-i
and 813-2 shall be submitted for each project as follows:

A. The first submission shall be prepared promptly after sward of
contract and forwarded no later than &5 days after award.

B. The second submission shall be prepared pronpcly after completionof construction, and forwarded no later than 90 days after cplecion.This submission shall provide actual final project costs to the maximumextent practicable.

2.8 REPORT CONTROL SYMBOL: The reporting requirements of this
chapter have been assigned Report Control Srmbol
iEFLqENCE

(15a) DoD Instruction &165.3, "DoD Facility Classes and Conscrccion
categories," October 2, 1978.
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CHAPTLq 16

RESERVE FORCES FACILITIES CRITERIA
16.1 APPLICABILITY.

A. This chapter includes general and specific facilities criteria forthe Reserves (Army, Navy, Mrine Corps, Air Force) and the Ary and Air NationalGuard. eneral criteria provide guidance for developing annual increments oflong range Reserve Forces facilities programs. Specific criteria are for se-lecting, evaluating, and considering requirements for individual projects inan increment. Specific criteria are also to be used in evaluating a potentialproject’s eligibility for consolidation with others for joint usage by two ormore Reserve components.

B. here specific criteria are not included, criteria in other chaptersapply. This is not authorization for space allowances or types of facilitiesnot provided for in this chapter or delegation of authority contained in DoDDirectives 1225.2 (ref (.16a)) and 5100.10 (ref (16b)). For Army NationalGuard facilities for which funds are contributed to the States under l0 U.S.C.2233 (a)(2) thru (6) (ref (16c)), and title to which will be vested in theStates upon completion, the criteria contained in this manual are the maximato be used unless waivers are obtained. Contributions of funds for suchconstruction are governed by DoD Directive 1225.2.

C. Provisions of Chapter 2 on environmental quality apply to NationalGuard and Re.serve Forces facilities.

16.1.1 Sandards of Constrnction. New facilities for Reserve Forces gene-rally shall be of penent construction but as austere as practical withoutjeopardizing their function. For facilities of uncertain life quality ofconstruction shall be consistent with ,the anticipated life. The should besmilar to those of the Active Forces with modifications to account for reducedintermittent usage.
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16.2 ARMY NATIONAL GUARD AND ARMY RESERVE.

16.2.1 Armory/Center Facilities (Category Code 171.80./171.0).

A. General Standards. The criteria in this section and in other
portions of this manual, establish standards for armories and reserve centers
and, in the cgse of Army National Guard armories, the Federal share of the cost.
The building material criteria are noc intended to limit or prohibit either the
use of other materials, or State from deviating from the criteria, provided
the Federal share of the cost is not increased and that proposed materials are
comparable in appearance and meet Federal specifications. To secure the lowest
base bid on which to determine r.he Federal contribution for Army National Guard
armories, substitutions for these standards must be bid as alternates with the
bidder having the choice of substitution or the State having the choice o
substitution when all additional costs are paid with SLate funds.

B. Expansion Options. Designs for armories/centers will make
appropriate provisions for future expansion.

C. Space Criteria for Armories/Centers. See tables 16-1, 16-2, and
footnotes. Functional areas and sizes noted therein are maximum allowances,
not requirements. Ocher facilities may be provided if justified.

D. Space Criteria for Armory/Center Military Vehicle Training and
Storage Areas. All project proposals shall include a complete analysis of
each space requirement.

1. Military Vehicles. The number of military vehicles for
which sor$e space may be provided st Armory/Center locations (with Federal
ontribuCions to States) shall not exceed the limarices of the Table of
0r|anization and Equipment (TOE) and/or Table of Distribution and Allowance
(TDA) (as modified) less those to be located at a mobilization and training
equipment site (MATES), unit trainin8 equipment site (UTES), equipment
concentration site (ECS), or other location.

2. Parking. Armories/centers with no covered vehicle storage
are authorized a paved area for 11 of the authorized vehicles, less chose to.
be loced elsewhere. The allowable race is 50 yd [42 m’] for trucks,’75 yd
[63 m] for tracked vehicles. These allowrices do not include access roads or
entrance throats." Hardstand should not be constructed for vehicles for wichenclosed or shed-type sCorase is provided. A ri|id concrete pad of 100 yd
[$4 is authorized for each fuel truck for safety clearance.

3. Privately-Oned Vehicles (POV). Off-street parking,
without security fence, is authorized. This area will not exceed 80 of the
authorized srenschs of the assigned units (drilling at any one Cme) times
35 yd" [29 (including circulation but exclusive of access roads or entrance
throats). The availability of public transportation, should be considered when
determining such requirements.
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E. Architectural and Structural Criteria.

1. Assembly Hall. The assembly hall will have an exteriorvall Chat rill permit expansion. An exterior door 16 fC [4,900mm] vide by14 ft [4,270 m] high may be provided. The clear ceilu$ height shall be atleast 12 ft [3,660 m].

2. Rifle Range. The rifle range shall be a separate room.Ventilation shall be provided co remove hazardous air contaminants, such aslead.

3. Arms Vault. Arms vaults shall meet security requirementsof Army regulations and shall have dehumidifiers, electrical outlets, anddrains. Vault doors shall be Class 5, Federal Specification AA-D-600 as
revised (ref (16e)). See section 16-2.1F(2) for Lntrusion detection systems.A permanently installed safe may be provided vithin the vault for hghlysensitive items and small amounts of amUZLtion.

4. Locker Rooms. Space is based on ach individual havingvall locker. Unit storage area may be increased 2 ft [0.19m per memberlieu of wall lockers.

5. Facility Maintenance and Storage. Ths space may bedispersed throughout the building or centrally located vith at least one spaceprovided with s deep snk.

6. Classrooms. Chalkboards map bards, and speaker platformsmay be provided at each of classrooms 900 fC [84 m ] or more and at one endof smaller classrooma. 0parable partitions may be provided to subdivide eachlarge classroom.

7. Arrangement of Functional Areas. Administrative and class-room space, vhere feasible, may adjoin one another rich operable partitionsbetveen.

8. Screens. Screens may be used on operable vindovs.

9. Exterior Walls. The facn8 for exterior valls shall conformto the general custom and styles n the project area, provided r.he cost iscomparable to locallyoavailable face brick.

10. Partitions. Partitions may be concrete masonry units(CNU) painted, dry vail construction painted, industrial-type steel andglass or other suitable lover cost system vhich viii permit economical mnoralterations Co fcol areas.

11. Storm Windovs. Storm vindovs nay be used as permitted bysection -4.
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TABLE 16-1 (CONTINUED)

IIPAC| CRITERIA FOR ARHY NATIONAL GUARD AiUOIIIES AND AIlHY RESERVE CENTERS.
(Allowances are Net Areas, Exclusive of Interior and Exterior I/alia)

48pace sbM fs opproxinote. Unit storose space viii be based on the cubese of the equipment (ezcludin8
vehicles, other items norully stored outida, sad individull clothn| and equipment) authorized to the
unit ssisned, us|no the folloutn8 8utdelines:

e. Compnysised unit rid split unit 5nd detiGhments vith 8 deal|n Itrensth of 5 or 8roter hich
have an equipment cubese of 4,000 ft J112 nJ or Leas ire authorized 2,400 ft J225 Jof. otora8e
space.

b. Unit vith an equipment cubl8e in ezcess of 4,000 ft3 [112 3j viii have their authorized space con-
pued em te blain of the actual requirements of the unit. All unit storase space in excess of 2,400
ft" [225 ] vii1 be unheated vorehouse-type.

c. If locker space is not required, unit storise nay be increased by 2 ft2 |O.18m2j per authorized
Individual.

d. Split unit or detoclments vlth danish strensth of less thin 55 ell1 compete their unit tornse
spice uafn8 table 16o2.

Slby be increased by I/3 if facility bal tuo or nora floors.

6Size in based on the octul equflment for the nechonfcal systems.

71dhez an atlory/center is collocated vith naintenince shop, this authorization i reduced by 500 end
ball be combined with nafntenance shop flannable lterfels storo|e vhere poiiible. Interior partitions

are authorized where Ipece Is combined.

8The total net floor area, lncludin8 that authorized by table 16-2, mybe increased i axfmumof 15
for one-story conitruction Ind 22 for tuo-itory conitruction to provide necessary circulation space
(corridors, staircases, and lobby) consistent with a well-planned functional layout.

gLocker rooms will be sized it 200 ft
2

|ig m2J plus 8 ft
2 10.75 m2J per authorized individual.



TABLI 16-1 (CONTIMD)

i ’PAC| CMI’eIA k -- ’ATI’--L OUARD --l|S AND -- RESERV CIMITM8 J(Allonucun are let Areas, Exclusive of Interior -_n_ Exterior |falls)

or masxnlnrnLtou nan trnlnln8 viii be included. 8psce for Statebesdqusrters detoctmonts rill be desfsned for !00 percent of TDA but must be Prnsrsemed for conJtrlictins vftb s qualified unit or units, lie
indfviduslly, quirement for other thsn I00 percent units must be Justified

Units or detachments vitb desisn streusths of less then 55 viii be prosrsed as part of multiple unitarmory/center. Exclusive-use space for such units uf11 be in accordance with table 16o2. Separatearmory/center requirements for unit(s) of lesser des/Su strensth thou 55 must be Justified on onindividual basis.

c. To determine tbe Federsl contribution, reasonable adjustments may be made fn the space sllousnces,provided the total allovable floor ares of the facility is.ant increased.
d. Ao.dniuf.s.trntfve offices, iocker’rooms,..eft stories (fncludfn8 oral vaults), food ltorale area, andzlsnle material stornlie should be divfded.qmon| the units at the facility for the units’ exclu-sive use. All other functional nress are considered common-use.



TABLE 16-2

ADDITIONAL AUTHORIZED SPACE

UIT

Division Headquarters
Arnored Cavalry Reagent
Briaade and Division Artillery Headquarters
Corps Artillery, Combat Support Co.and & Armored
Cavalry Squadron (each)

Group Headquarters
Battalion Headquarters wihOrgsnc Sub-Unit

(includes 1,000 f [90 n’] for Battalion
Supply Area)

Battalion Headquarters and HeadquarCers Decachmenc
ihou Organic Sub-Units

Division Suppor Coamand
Suly and Transport Battalion (Dision)
Support ccaon (Separace Briaade)
LeainZ Center, A Aviation Sup Facility,
A Aviation FI Activity, Aviation
Classification and pair Acto (AVe),

State Headqrcers (Naciol rd)
Under &,000 accl Auorzed Str
&,000 o 7,500 acCl Auorized Stren.
7,500 co 10,000 accl Auorized Strenz
10,000 co 15,000 AcCl oriz
15,000 co 20,000 accl Auorized SCrenz
er 20,000 accl kuorized Strz
A Rescue Cnd/A Resee ral Officer

Command Headquarters
Admin Personnel x 60’ft2 [5.5 m2] (Army Reserve)

Admia Personnel, Un’cs vichAdmin Functions:
Personnel x 50 ft" [4.5 8 = Tor.al
Available Area

Headquarters Company, Division
Headquarters Coapany, Engineering Battalion
Aviation laincenance Company
Air National Guard Weather Flight
Hospital Unic
Medical Section (within a Headquarters unit)
Physical Exa8 Facility
Public Affairs Detachment (Studio and dark room)

ft2

5,805
3,300
2,850

2,100
1,950

2,5001
1,500
3,890
2,860
3,60z

200

2,550
3750
3,600

4,500
5,250

Note 4

Note 4-
1,460
1,460
1,200
1,500
2,500

400
2,160

280

[a2

540
306
265

195
182

232

140
360
265
320

19

240
295
335
375
420
490

Note

Note 4
135
135
112
140
235

2OO
26
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TABLE 16-2 (CONTINUED)

ADDITIONAL AIORI/-:- SPACE

Baud

UNIT

Rehearsal Studio
Instrument Storage
Nusic Library

Rear Area Operations Center
Sensitive Compartmental Infocmation Facility
Administrative and Locker Room Space for Detachments

and Split Units, strength 20 to54 incluqive (if
less r.han 20 persons, use 35 ft [3.2 m’] per personUnit storage space for Detachments and Split Units,
strength 0 to 542inclusive (if less than 20 person
use 50 ft [4.6 ] per persqn)

Amy Advisor’s orrises 200 fC [19 m’] per officer
and 80 ft [7.4 m’] per enlisted person assigned to
Armory/Center

Flight Surgeon (for additional requirements refer Coq 5-804-4 (reference (16e))

1,200 112
900 8
225 2I

2,850 265
500 6

700 65

Note 3 Note

Note Note

1,070 100

1The sdditional 1,000 ft2 [93 m2] authorized for the bstca$ion supply area isntended for temporary storage of supplies n transit to and from organicsub-units. Shelving is authorized..Vaults or improved office .space are notauthorized; hoverer, 8 ire cage partition may be erected to give security tomore sensitive supplies.

2Add 1,000 ft2 [93 m2] for temporary storage of supplies in transit to andfrom organic sub-units if not Division Logistics organized.

3Will be computed based on t.he cubage of equipment/supplies normally assignedor located ihin Ch split portion of t.he unit or detachment (but not lessChart 1,000 ft [93 ] for strengths of 20 or ore.

4res cslculaCed by formula.
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lO. Sizns. fecal letters on the front of the basic building,
reading "(STATE) ARY NATIONAL GUARD MORY" or ’NITED STATES ARY RESERVE
CFIR," shall be provided. A joint facility shall be identified as an
FORCES RESERVE C’fR," wir.h separate signs for each component in smaller
letters.

11. Flagpoles. A standard 50 ft [15 m] apered netal pole
with double truck and ball may be provided. In lieu thereof, to 20. ft [6
buildin$-uounted 1aspoles are authorized.

Electrical Criteria.

1. Electrical Fixtures. Refer to chapter 7.

2. Intrusion Detection and &laru System. An intrusion detec-
tion system of medium sophistication will be inlled in each armor,/center
containing an arms and/or ammunition vault. This syste may include notion
detection or oher systems, naKnetic switches, audible interior, highodecible
exterior alarm systems, and remote notification devices.

G. Mechanical Criteria. See chapter 8.

H. Fire Protection. See chapter 13.

I. Site Sizes. Sites for ARNG srnories will generally be State
oued or leased, except for Alaska Scout armories, hich may be federally oned.
This does not preclude construction or rehabilitation of buildings on Federal
land for arnory use (lO0Yederal fundina). aere armory/center expansion is
contemplated, land requremenCs for r.he e.anded size my be authorized. Lnd
requirements in able 16-3 8re intended as uidelJaes. Dentions of non-overnmenc land and nominal cost acquisition in excess of r.he acreages shon
are acceptable for USAR centers if costs are not increased appreciably. The
land requirements in able 16-3 include space for he armory/center, associated
oraanizaCional maintenance shop, if applicable, and parking space for military
and civilian vehicles.

TABLE 16-3

Armory/Center Size

60-Person
100-Person
200-Person
O0-Person
800-Person
1000-Person

Acreage

3-4
4-5
5-6
6-7
9-10
10-12

(m2

(in thousands)

12-16
16-20
20-24
24-28
36-0
4)-8
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chapter 4.
Site Plaanins. Site planning shall be in accordance wih

.1. Layout. Armories/centers will be designed and sited cofacilitate future expansion. They re be oriented Co minimize effects of summersolar heat load and Cake advanCa|e of sumer prevailinz breeze, where feasible,without excessive costs for gradin$, road, drainage, lndscpia$ or otherfeatures. Facilities will be sited and suitably landscaped o reduce impacton the local community.

2. Fencng. enerally, fencia$ will be limited to the mili-Cary vehicle torge re. It ll consst of 6 ft [2 m] minimum heishc chainlik plus 3-strand barbed re nti-clmber. Where civil disturbance orvandalism re potential problans, boundary fence may be authorized. Localsituations mud topography may require chain link fencin$ hisher than 6

3. Floodlightng. FloodlightinS of the military vehiclestorage ares will provide minimum intensity of 0.04 footcandles [0.4 lux], anaverage of 2.0 footcandles [20 lux] and will confozm with Chspcer 7.for POV parking t armories/centers may be authorized where streetnonexistent or ndequste.

4. Walks. A system of functional walks conner=inS parkinsareas and structures will be provided. (See page 16-16 for Army National Guard

5. Lawns and Planting. Lawns and planting shall be incesralparca of planning and construction. The planting design shall be simple, orderlyand mploy a minimum of plant types. Planting shall be used only for:enfrmmenC and background; and (2) screening of service sad parking areas andoCher unsightly ves Selected plant materials shall be locally hardy andtolerant of specific site conditions.

g. Imcations on Federal Paricipation. Table 16-4, Par 1, listsiems chat are not eligible for Federal paricipation, while Parrs 2 and 3 drerepreamncative, Chough not all-inclusive, lists of items hich are eligible forFedmral participation. However, r.be cited limitations on Federal participationdo not preclude lOOTFederal suppor for projects co upgrade existng facilities(fo hich the scare has already contributed its appropriate share) to meetrevisedFedral Candards.
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TAL 16-4

LIMITATIONS 0N FEDERAL PARTICIPATION
IN ABJfORY CONSTRUCTION

lCem NoC Co be Included in Building Bid (100 Percent
SaCe Funds for

Applied or integral coloring in
or on concrete floors

Catch basins
Clocks
Curbing
Curtains
Display cases
Drainage structures
Entrance floor mars
Fire extinguishers 1
Foundation piling
Heac in vehicle storage buildings
Hermetically-sealed double glass

and hear-absorbing glass (can
be included in areas manned
5 days week or justified
through ECIP)

Inercoamunication and pblic
address systems

Lamp hangers for lowerin$ light
fLv’cures

Memorial tablets and plaques
Plant boxes
Pipe culverts
Radio and TV antennas
Retaining walls
SiZne on room doors, except

toiler rooms
Sire preparation
Sprler
UniC desiCon letters

Itm Permitted in the Building Bid

Bulletin or tack board (2 ft2

[3 m] per unit; 64 ft-
[6 m"] for Battalion,
Headquarters or ar|er

Chalkboards (32 ft [3 a] per
classroom; 6& ft" [6 m’] per
classroom)

Dehumidifier in vault
Dsmer switch in classrooms
Duplex convenience outlets to
minimum

Exterior building security

Flagpoles
Heating fuel oil storage ank
Intrusion detection and 81arm
syste for arm and ammunition
sorage areas. No funding
support will be provided for
inst.sllation of leased or
rented systems

Itchen appliances and equipment

Limestone window sills, coping
and trim around main entrance
doors

ap rails in classrooms
Public toilet
Roofing bond
Room numbers
Shelving, cabinets, bins and
york benches for unit sorage
and ocher areas as required

Shoer room bench
Telephone outlets nazinum 17in

each2office or 1 per 200 ft-
[9 m of administrative area,
and one for each separate uniC
sorage area

Venetian blinds and shades
Water cooler, electric, 1 per 75

persons or major fraction thereof
minimum of lper floor)

Words "National Gur Armory"
trth State Naae
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TABLE 16-4 (C0FrINUED)

LIMITATIONS ON -F.RAL PARTICIPATIONIN ARMORY CONSTRUCTION (Continued)

Items Permitted as Additives Co Building Bid3

Grading and Seeding (Soil Stabilization) Grading and Seeding are authorizedfor an area not Co exceed the acreage listed in table 16-3.
Sprigging or sodding is authorized as required for erosion control of steepslopes.

Shrubs and ornamental plantings.

Paving and security fencing for military vehicles

Off-Street (POV) Paring

Extension of Utilities Lmited to the distance to Che property line plus100 linear feec maximum for connection Co existing services for thefollowing: water, gas, sewer, participation in water veil, septicsystems, underground electrical, and/or liquid petroleum gas tank andpiping, where required.

Access Roads Lmited to 1,200 yd2 [1,000 m2] of flexible paving.
Sidewalks Lmited to a aax-,um of 1,800 fC2 [168 m2].
Flagpole

Fuel storage and dispensin$system Fuel dispensin$ systems and undergroundfuel storage facilities are authorized when not provided in ollocat.maintenance facilities. An access road not to ezceed 200 yd [167n area is authorized n conjunction with each fueling system.

W: :_.r__ _O_e cocrece wu platform not to exceed $0 yd2 [67 m-rzzeu ac eac armory when 10 or more vehicles are physically-located at the armory and the armory is not collocated with a main--tenance facility. The wash platform will be equipped rich hose bibbsseer connections, and an adequate water,pollution control s stemacess road not Co exceed 150 yd [125 m --
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TABLE 16-4 (CONTINUED)

LIMITATIONS ON FEDERAL PARTICIPATION
IN ARMORY CONSTRUCTION (Continued)

1Authorized only where required. Specific justification will be included n
2project documentation.
Authorized when required. Specific Justification must be included in project
Justification.
Itml selected must be included as individual additive itms in the contrac-
tor’s bid.

16.2.2. Non-Armory Facilities.

A. General Standards.

I. Criteria. The criteria prescribed for non-armory facili-
ties establish standards on vhich base bids may be solicited. Deviations
are authorized if additional costs re not incurred and materials conform
to section 16-2.1A. Any item, finish, or structural criteria not covered
below v11 be n accordance wick Department of Defense or Amy criteria.

2. Flexibility. The space for any functional area of any
non-armory facility, except work bays and hansar floors, may be increased or
decreased by a reasonable amount provided the total floor area s not increased.

3. Non-Functional Space. The fIoor area of a non-amory
facility may be ncreased by the followin$ percentases for circulation.

Facilit Circulation

U.S. Property and Fiscal Office
(USPFO) Oft (I floor)

USPFO/Equipment Concentration Site
(ECS) Warehouse None

Office and Shop Areas in lintensnce Fac1ity I0

Nork Bay and Hansar Areas in Hantenance Fac. None

Train.ins Facilities 20

4. Baas for Construction. This criteria rill be the basis
for ne facilities and for modification or expansion of facilities. Chanses
exceptions, or additional features viii be considered only when essential.
Modificatiohs to structures are authorized vhen the buildinss are structuraily
sound and suitabIe; the cost s less than the cost of new construction; and
the maintenance and utility costs are not excessive. Each proposal for
modifcation vii1 be supported by a feasbillty study.
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B. Buildinss and Facilities Criteria (CateEo/ Code 610).

I. United States Propery and Fiscal Office (USPFO).

a. USPFO Warehouse Space., Net warehouse space, includ-ins POL storage, shall be in accordance with fisure 16-1. The allowance isbased on 8 vertical sore heit of 12 f [3,66], exclusive of handlinclearance. e L sors8e area y no ceed of e toal allowablespace and sll be desired o e local codes and re8ulso on soraEeof flble erisls. Space for a v8t, lockers lrine, and break areais incled.

b. USPFO Office Space. Net authorized office space isshon in fisure 16-2. State-paid USPFO employees nay be included but may nocexceed 10 of those paid from Federal funds. The size includes intra-officecirculation and storage, mechanical equipment, break areas, custodial storage,and toilets, but dos not iclude space for circulation, entrance ways, stairs,and walls. 1500 ft" (140 ’) is authorized in the USPFO office facility for
auoa..tc.da processing equipment. The warehouse supervisor, storekeeper,nacera, nan,ers, truck drivers, keypunch operators, verifier operators, ADPE,operators, construction and facilities nanaser, supply technician, supply clerk)s),and AUTODIN and COq2center2opersors shall not be included as office employees.An additional 00 ft [38 is authorized for Sates wth ALODIN systems.When a COq center function is authorized, l&O ft [13 ’] for disuributionand cusomer access nay be added to Jse &UTODIN space.

indicated below:
Parkn8 Space. Flexible pavin8 shall be provided as

(1) USFFO _loyees2 A parking area equivalent to75 of re USPFO employees times 35 yd [30 J. This includes space forparking and circulation but is exclusive o access roads.

(2 USPFO Warehouses. Loadin8, turuin8, and parkinsspace at warehouses.

2. Direct Support Loaiscic Facilities

a. Permanent construction is authorized for direct
support losistic facilities.

b. Space for the various functions and types of systemsfollow..These are net areas includin$ circulation, but exclusive of the accessarea required for circulation/transition of he vans. If the DLOG area is nocphysically attached to an.Char facility, additional space nay be provided for
8 toilet.
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DLOG/NCR 500 Facilities

DATA CENTERS

(Dv DLOG)
(Bale DLOG]

SWOCE CONTROL OPERATIONS

Administrative .4’ea

Storage Area

CLASS I OPERATIONS

Admiastratve Area

Inside Storaze

(100 Federal Fundin$)

Federal Funding)

(Dv DLOG)
(Bde DLOG)
(NO 500 /osu)

(D ainc Co)
(Dv DI)
(de DLO)

(100 Federal Funding)

(lfC or aint Bn)

(lay Bale)
(AR & ech Bde)
(In Dv int)
(laY Div DS CoJ
(aR & ech Div aint)
(AR & ech Div DS Co)
NCR $00 DSU/GSU

ft2

2OO
100

2,000
1,000
400
600

2OO
1,200
8OO

75O

800
1,200
1,500
800

3,000
1,000
800

19
9

185
93
38
56

19
112
75

7O

75
112
140
75

280
93
75

Outside Storage (laY ade)
( a ech Me)
(laY Dw Haint)
(laY Div Co)

( a ch DS Co)
N 500 DSU/GSU

)0
200
000
000
000
,$00
400

38
112
185
93

375

38
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3. UnJeated Nilitaz-y Vehicle Storale Space. Enclosed orshed-type storage for vehicles tn armory/center location, shall be providedCwi.h 100 Federal ftmdins for Ary National Guard) only n locations where oneor more of the followin8 conditions occur:

The rnter desia;n temperature, s determined from the97.5 colum= in TH 5-785, "En$ineerini Wechef Dace", is -10" [-23C] orlower.

b. The ennual snowfall exceeds 30 in. [760 m].

c. There is n ezCremely corroive moephere (muse be
supported by documentation).

d. Orznzational and Support aincenance Shops.. Orzniztional and Support Haincennce Shops.

Oraaniztional ainCenance Shop (0S) (Cace$ory Code21]. An 0S may be located with an rmory/cener or ta central location to
support several armories/centers. Each hall uclude the elements stedbelow for maintenance of vehicles authorized by appropriate TOE/TDA as modified,less Chose items lotred at AEC, ECS, ATES, ASA, or UTES sites.

(1) Shop. The shop shall consist of bays 20 ft by&0 fC [6 12 el. Number of work bays Co be determined from cable 16-6.Space for he administrative re viii be determined uau| dispatch office,parr and ool crib, toiler, hetins plane, d e2Cence and sCorase ofbatteries for Co: vecles sailed. o 80 f [7.5 n*] of each work bayy be cluded for accesso storage areas for U iCs ac .
(2) SupporCinS ICm. The followin$ items reuhorized’e OP/S facilities: One wah platform; flammable materials storse;vecle scorse are for 10 of vehicles supported; vehicle shelters for pre-

scribed conditions; and 8 8rease rack or vehicle hoist. An additional rackor hoist may be provided when Che shop support over l&0 motor vehicles. Seecables 16-8 and 16-10 for

(3) Sub-ASA. sen approved by Che Office of Che
Chief of the U.S. Army Reerve, an oraenizCional level maintenance ub-ccivitymay be escablihed Co supplement parent ASA. The coral work bay allowance
for the parent ASA end" ub-AqA v11 noC exceed the authorized space criteria.for s stm|le ASA facility if ell he authorized vehicles were C a sin$1elocation. Supporting facilities, i.e., administrative bay, wash rack, and
fuel dispensf8 where jueCified a sub-ASA, are authorized.

b. UnC Tra.un| Equpmen Sire (UTES) Cacezory Code 21).An approved facility may be provided a CrainnS sire for maintenance.. and repair of vehicle4 and equipment. Space authorization for UTES will be
dCermined from cables 16-5 .hrough 16-10. UTES are auChorized orsanizacionalmincenance bays, space o perform 11 necessary functions, and 8 vault coscore eapon from comba vehicles.
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c. obilization and Traininz Equipment Site
(Collocated) (Cate$or Code 214),. An approved IqATES facility may be provided
at a training site for maintenance and repair of heavy vehicles and equipment.
A collocated HATES is located, in the same site as a CSHS and is dependent upon
the CSHS for support kaintenance. Space authorization for a collocated HATESwill be. determined from table 16o6 throuah 16-10. Collocated HATES are author-
ized orsanization maintenance bays, space to perform all necessary functions,
and a vault to secure weapons from combat vehicles.

d. HATES/Area Haiatenance Support Activity Equipment
Concentration Site (AHSA-ECS). An approved HATES/AHSA-ECS facility may be
provided at a trainin$ site for maintenance and repair of heavy vehicles and
equipment. A HATES that is located away from Combined Support Maintenance
Shop (CSHS) or an AHSA-ECS is capable of providin8 oraanizational and support
maintenance. Space authorization for a HATES/AHSA-ECS in which co perform
oraanizational and support maintenance will be determined from tables 16-5
throuah 16-10. Nonocollocated HATES/AHSAs are authorized organizational and
support maintenance bays, space to perform oraanizational and support main-
tenance, and a vault to store weapons from combat vehicles.

e. Combined Support aintenance Shop/HATES with SupportMission (Category Code 214). A CS facility to perform support maintenancefor State, oc parr of a State, ill provide this service on all equipment
except that maintained at a HATES with this function. Space authorization
will be determined from tables 16-5 Chrouah 16-10. These facilities are
authorized support maintenance bays and.special purpose bays as indicated intables 16-6 and 16o7.

f. Area Haintenance Support Activity (AaSA) Shop (CategoryCode 214). An AHSA shop is a facility that provides on an area basis, mainten-ance support which s beyond the supported units" capability to accomplish
durin8 scheduled trainin8 assemblies at an 0HS.

8- Space Criteria Tables for Maintenance Shops. The
size of the facility viii be based on the net areas derived from tables 16-5throuah 16-10 and footnotes. Each maintenance facility is authorized thespace or equipment listed in each of these tables.

(1) Office Space. Space for offices will be deter-mined from table 16-5. Office space may be provided in the bay oc work areasfor foremen at HATES/CSHS.

(2) Work Bas. All work bays will be 20 fC by 40 ft[6,100 mm by 12,000 mm] and will have 16 ft by 14 ft [4,800 m by 4,270 mm]vehicle door. en required for oversize vehicles, laraer bays and doors maybe provided. Only motor vehicles will be used to justify work bays. A minimum3 ft. [915 mm] passase is allowed at2each ed of each row of work bays overtwo bays lomB. An additional 400 ft [38 m is authorized in conjunctionwith each 3 york bays to-accoodate bulky equipment such as tire chambers,floor jacks, steam cleaners, etc.
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(3) Special Purpose Work Bays. This space is
authorized for purposes that require fixed special purpose equipment such as
veldin$ and paincin$. These bays are in addition to the bay determined using
table 16-6. Additonal bays may be justified hen the density of non-qualifyinS
items with motor such’as trailer-mounted senerators is sufficient.

(&) Installed Equipment. Equipment chat may be
installed or built into maintenance facilities is listed in table 16-8.

($) Work Aras. Space is authorized for the areas
indicated in Cable 16-9. Some of the functional areas have a basic allowance
and additional space authorized based on the number of technicians, the number
of work bays, the number of vehicles, or the number of troops supported by
facility. The functional area will be the sum of the basic allowance and the
number of units tmes the allowance per unit.

(6) Outside Support Items. Table 16-10 contains a
lst of outside support items chat are authorized.



TABLE 16-5

SPACE FOR SURFACE EQUIPMENT AIIz30qcE FACILITIES

Poscion

" eneral
Forefl

Foreman
Production

Controller
Insp
Forean
and Library

Inspectors
8Clk Typist

Womens To1eMens Latrine
3Locker Room
4Break Area

Supply Assc/
Equipment6Maine Clk

OS UTES Collocated IATES

2005 19.05 100 9.0

ATES9
c.m,IAt,,ISA

ft2 [2]

1501 14.01
100 9.0 100 9.0 100 9.0

100 9.0 100 9.0 100 9.0

150 14.0 150 14.0 150 14.0
60 5.6 60 5.6 60 5.6
150 14.0 150 14.0 150 14.0 150 14.0

50 4.6 150 14.0 150 14.0 150 14.0 150

60 5.6 60 5.6 60 5.6 60 5.6 60 5.6

1200 fc2 [10 m2]
employees.

210 ft2 [0:9 m2]
york bay (100

for shop chief if e facility has a’toCal of 62 or more

fr technician or 30 ft2 [2.80"2] plus 20 ft2 [1.9 m2] per[9.6 ] mind.mum).

312 fC2 [1.12| per person orks in the shop (125 fC2 [11 2] minimum).

10 ft2 [0.9 m2] per person (including office personnel).

5Add 25"fC2 [2.3 2] for each bay over 3.

6Space shall come from chac authorized for supply room.

7Area shorn is for each inspector.

8Area shou is basic; an additional 60 ft2 [5.6 2] is authorized for each
typist over one.. 9ATES with support mission.



TABLE 16-6

Or|snizaCional Maine.

20 Vehicles (WF.D) 1

1 for each additional
O vehicles or major
fraction thereof

Support

125 Vehicles (ED) 1

1 for each addtional
225 vehicles or
major fraction

1WED (Weighted Equipment Density] vhere large vehicles count more than small
vehicles.

Vehicles are weighted as follovs:

Vehicle2

Trucks, 1/2 con and less 0.500
Trucks, over 1/2 ton but under 1-1/2 tons 0.750
Trucks, 2-1/2 con and over buc less than 10 cons 1.000
Trucks, (ST vrecker, 5T dump, 10T & Over], MHE,
Cagier, SP Hovitzers & , & Easr Equip 1.’125

Tanks, Launcher AVBL, CEV, Pcovery Vehicle,
LARC, and Cranes (I0 toa or more) 1.250

2Equipment not listed will be considered o the basis of comparable maintenance
requirements.

TABLE 16-7

vCiAL iqOSE ORK BAYS FOR MAINTENANCE FACILITIES

TIWES OF BAY

Veldias & Body Shop
gash & Sr.mam Bay
Paine Shop
Trans & Pover Packs
Tire Inspection
’Lubricscion/Inspection

MATES
(Collocated) MATES1

2
1
2
1
1
1

lAddiCional bays may be aur.horized vhen justified on 8 case by case basis.

215KTES trrJs szppor’c -4ssion.
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TABLE 16-8

iALLED EQUIF.b -u Anz-t4NC FACILITIES

Compressed Air System &
Outlets 1 per Bay,
1 per Fuel Island
and Lube/Insp. Rock

Hose, Bbbs 1 per Bay,
1 per Fuel Island,
1 per Lube/Insp Rack!

Hoc Water Heater

Electrical Outlets

Overhead Trsvelin|
Crane 5T (5000
Cap, 16 ft [SOOm]
Hook Height, 0
[12.2 m] mazimm

bridze lenach

Overhesd Traveln8
Crane IST [15,000
ka] capacity, 16 fc
[800 am] Hook
Hezhc, 0 fc [12.2
m] maximum bridse
lensch (on/fac)

Air Exhaust SysCe

Paine Shop
BeCCeRoom

Tailpipe Exhaust
Sys 1 Outlet ver bay

Shelvin8 and Benches, Tool
Room, Supply Room, ShgpAess, when noC in TA-

Weldin8 Bench and Hood

Vehicle Life (Capacity
for l-l/& Ton Vehicles)

X

X

X

X

X

X

X

E

X

X

X

X

X

E

X

X

X

ATZS
(Collocated)

X

X

X

X

E

X

X

X

X

ATS

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X
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IThe Hose Bibb will be a yard hydrant in northern climates.

2One 8 f by I-I/4 ft [2,A0 m by 380 m] bench per work bay, not installed
at end of bay, if not supplied in E/A.

en ared vecles are supported at e facility.

&In addition Co interior outlets, one eaeroof duplex outlet (110 Voles]
s authorized ac e fl island and aC e Lube/Ipeccon ck.

5S wi sporc mission.
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TABLE 16o

klglF lira (l*llc
aI I.vance)

Iqgly
Battery
lll Reee

Coeval IIom

111t (11 &)

i,ult (Comblt Vii A)

JlJector Tilt
hji Teat

IIII) Ilrl.

elllioLll Ilololo

Pe Valve Teat Area
SIlecll Equip & batdlol

Carpi|tirElie9
lidir retail IO

eee Iopll
tdlltlOl Cellbritlo8
|Idletor Tell & epolr
reel & IIltloa Repair

HA HA
HA HA
ZOO 19
Note Note I
250
HA HA
HA HA

It
i

IA ii
38

NA

19

NA NA

i,,21

HA HA

O

HA HA
A lEA

HA HA
HA HA

HA HA
lEA NA
HA HA

lEA HA
Note 13 llote 13

lEA ’
IIA HA

HA HA
NA NA

It! Iil
400 38

leo-

NA NA
HA iA
lOOt 9

llote II Note II

NA HA
NA HA

Note I Note
IA IA
HA NA

HA HA
Note I$ llote 13

HA HA

NA NA
lea IIA

NA NA
HA NA

ollo(oted
HATES

4el 38

NA NA

251Vl 2. ]
i$OT

NA NA
NA
It& lEA
I00*
lEA IIA

Note II llote II

HA HA
NA ii

Here I llole 12
IIA

lea lea
Noe I$ Note I

HA
HA HA
HA HA
HA HA
NA HA
IIA NA
HA HA

t2 ImZl
56

ISO 14
*ZSIVl
I$OT 14
so.. tleo0

HA
IO0*

Note I Note II

ISO 14

llote I! Note

Note I$ Note 13
II

HA HA
HA HA
HA HA
NA NA
HA HA
HA M&

JlITIEiith
Jilert lllallll

ItI

I,O0 O
ISglll 14

ISOT 14
SO* 4.6

I,I00 Ill
,ZOO I IO
IOO
ZOl I. 91

iooo’nl iooolll

ioov
io

lSO
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TABLE 16-9 (COIfrINUED)

WORK AREAS IN SLFACE EQUIPMENT MAINTENANCE SHOPS

I00 ft2 [9 m2-]. for OMS, UTES, and Collocated ATES. 150 ft2 If& 2]
for Non-Collocated MATES, L%TES with Support Mission, AMSA and CSMS.

Authorized for 20 or sore combat vehicles, unless otherwise justified.

This 200 ft2 [19 m2] is part of the transmission and power pack bay.

May be separate structure. May install 20 ft [6,000 mm] wide apron onone side of he warehouse Co load Bll with fork lifts.

Additional space is authorized if. on system is used for entire facility.
Minimum space authorization is 75 f [7 m’J.
This space authorized only when MATES is authorized a canvas repairman onthe approved TDA.

7 A separate NI-CAD Battery Room is authorized when supportin8 units havensequipment with NI-CAD Batteries.

One per state.

Except CSMS and OLq.

10 WB-General Maintenance Work Bays over 13.

11 2.5 ft2 [0.23 m2] per vehicle to 0 ft2 [43 m2], then 1.75 ft2 [0.16 m2]
12 21.5 ft2 [2 m2] per combat vehicle.

13 Three percent of aec office and shop area, excludns work bays.

WB General 8aincenance Work Bays.

T Full Tme Technician assisned cohe function.

TR Authorized agsresace supported troop stren$ch.

CV Combat Vehicles

NA Noc Authorized
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TABL 16-10

OUTSIDE SUPPORT ITENS FOR NAIFIT.NANCE FACILITIES

Flammable Naterials Storage. Space for flammable aaterils storage shall be
within the minimum/maximum-linits indicated.

ATS vith
Ites Suppor Hision

Facility OS UTES (Collocated) NATES CSNA/ANSA

Area 100/20 200/&00 200/)0 )0/600 h00/600

Prefabricated metal building may be used, or an equivalent re mey be incor-
porated wichin the facility. When constructed s a part of s facility, an
exterior door must be provided, and an interior door is permitted. A fire-
proof self-closing door shall be used for the interior door if included. Each
of these facilities is authorized space and it may be provided even if the
faciliCies are collocaCed.

Fuel Storage and Dispensing Systems. Liquid fuel storage and dispensing
systems re authorized for motor vehicle meinCenance facilities. They viii
belimited to on syscmper type of fuel per location. An eccess road not
to exceed 200 yd [165 m’] in area s authorized vith each fueling system.

Wash Pltfocm. One 80 yd2 [65 m2] concrete vesh platform vith tvo hose bibbs
is aur.horized for each 100 vehicles or naJor fraction rereof at UTES and HATES
acilities. One rash platforu is euthorize at each 0HS. One rash placforu
ay be enclosed vih a prefabricated unheated building if Lhe facility is in
.the hetin8 zne vherq scorn vindovs are authorized. "An access road noc to
exceed 150 yd [12 m] is authorized rich each rash pleCform.

Lube and Inspection Pack. One lube and inspection rack per installation, vith
provision to add second rack, if justified for facilities vith $ or more
bays is authorized. One inspection reck may be enclosed vi a prefabricated
eaCed building if e facility is in heag zone vhe=e scom vindovs
ace authorized. An inside vehicle hoist may be installed in lieu of a lube
and inipection rack vhare Justified. An acces road not to exceed 15
[1Z5 m isoauthorzed vith each lube and inspection rack sidevslk. Lmited

[95 [100

Access Road. The overall plan may include an access road 20 ft [6,100 mm] vide
based on practical and economical site layout.

Employee Parking. 2An arel based uon 75 of personnel assigned to the largest
shift, times 35 yd [29 m ]. This allowance includes space for parking and
circulation, but excludes.access roads.

0.I

Shop Ramp area. A & ft [1,220 m] ide concrete ramp’may, be provided for
entrances to the bays. .
Turun8 Pads Rigid concrete turning pads for tracked vehicles may be provided.
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TABLE 16- I0

OUTSIDE SUPPORT ITEMS FOR MAINTENANCE FACILITIES

Service and Access Aprons. Paved aprons m,y be provided in areas subject cofrequent turning and maneuvering of vehicles. Forty square feet [3.8 mZ] ofpavement are authorized per fot of bay width at OS/US, A/SA, and CSM$facilities, and 60 ft [5.6 m of pavement per foot of bay width areauthorized for APLA, LFES, and S facilities, as well as other maintenancefacilities supporCn enzineerin equinc.

,Storaae Area for Military Vehicles. A stabilized hardstand or paved surfaceis authorized for parking of assigned military ehicles. Tracked vehiclesand large equipment are2authorized 75 yd [63 m], and wheeled vehicles areauthorized 50 yd [2 m ]’2 Engineer equipment over 30 ft [9,140 mm] longis authorized 75 yd [63 m yards. Parking is authorized for all vehiclesat AEC, ECS, UTES, and MATES facilities, 10% of all vehicles supported byA/SA/OMS (that are noC colloca}ed) an 5% of the vehicles supported by CSMS.A rigid concrete pad of 100 yd [85 m is authorized for each fuel truck.

Outside Lighting. FloodlizhCins of cor pool/equipment storage areas willprovide a min intensity of 0.04 footcandles [0.4 1], an average of 2.0footcandles [20 1] and will be acclished in accordance wicb chapter 7.Outside area lizhCin should be in epias wich.minim needs for security ansafety. erever possible, lishced aras will be’covered from buildinE-mocedfloodlizhC fixtures. w pole-Ced industrial fixtures may be used whererequired Co cover areas noC within e ranze of e buildings.

Hli Vehicle adiaz s. Milica vehicle loading rs y be con-scced Co assist in loadia and off-loading milia vehicles (wheel andrack) fr equinc transporters which do noC ve inCesral loading ras.

5. aersl or Direct Support incensnce Shop (US Only).

2 Standard tactical equipment shop of 5,250 ft
2 [490 m2]with ,uuu y [2,510 m ] of hardstand for military vehicles is authorized foreach non-aviation direc or general support maintenance company.

6. Army AviaCion Facilities.

The active Army criteria in T 5-803-4 (ref. (16k)), willbe ued for construction of umv facilities (paving, lighting, or other supportrequirements) and for modification or expansion of facilities. Each proposafor modification of an existing structure will be supported by a feasibilitystudy. The follon$ are applicable to r.he Army National Guard as noted:

a. Army Avsoa Support Facility (AASF) (Category Code211). AN AASF Ch both Aviation Unit aintenaace (AVI) and Aviation Inter-mediate P,aintennce (AVq) capability will be provided at an airfield withinr.he Scte for he operation, maintenance, and repair of Army National Guardaircraft. The method used co determine the area allowance for he aircraft
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mintenance portionof sn AASF is bmeed on the number of TOE/TDA aircraft,
hereafter .called "authorized ircreft". If TOE/TDA aircraft allowances are
modified by other 8uidance, the alloyrices, as modified, constitute "authorized
aircraft"; the principle heinz to construct for numbers of aircraft intended to
be actually ssianed.

b. Army Aviation FliKht Activity (AAF&) (Cate|ory Code
211). An AAFA vith Aviation Unit taintennce capability only may be authorized
Ln addition to an AASF vhen |eo|raphicl considerations make centrslized
operation infeasible. The square foot allowance for the aircraft moncenance
portion of an AAFA is based on "authorized ircrsft" but shall be reduced
consistent with the maintenance to be perfomed.

c. Space Criteria for AASF or AAFA. (To be used as
maxsus in dateminin8 Federal contributions.) The folloin$ applies:

(1) Funds for an Air National Guard weather fli|ht
office, and additional shop floor in lieu of clsssrooam for treinin8 of an
aviation maintenance company, will be computed on the basis of 75% Federal and
25 State fundin8 and listed separately on DD Forms 1390-1391 for prosrammin$
purposes. (See additional space allowances for special units under cable
16-2.) The maintenance area rid support areas of the AASF or A.FA will be
funded on the basis of 100 Federal fundins.

(2) Taziays are authorized as necessary.

(3) Shelves or rcha Lu Aviation Life Support Equip-
merit room, shelvin8 and ork benches in tool room, repair parts, and shop areas,
are to be Lncluded when not .authorized by Tables of Distribution and Allowances.
Shalvina, bins, cbinets, etc., of commercial or Luduatr81 quality and design
are authorized for tool room ad repair parle stor|t. The shelf storale area
shall not exceed to tmes r.ha suthorized’areof the tool room and repair
parts stores apace. Work benches or equivalent, not to exceed a 3 ft by 6 ft
[915 m by 1,830 am] top re are authorized at the rate of one bench for every
two full-rime mechanics.

(4) A vekicle parkn8 ara is authorized on th
bsis of 75% of th number of authorized full-time employees times 35 yd [29
m ]. This allowance ncludas space for perkins and circulation, but excludes
access roads. Surfscin8 8hall be flexible pavement.

(5) Tazivy lightLu8 shall confot to TN $-803-&.

(6) Outside area lizhtinS is authorized as required
Co meet mnimum needs for security end sfety. herever possible, liahCed
areas shall be covered from buildina-mounted floodlight fxtures. Pole-
mounted Luduatrisl quality fixtures may be used here required to cover areas
not thn the tense of buildin8 lighcina.

(7) Arcraft fuel scoraae and dispensin8 facilities
e authorized c aviation moistenrice facilities n accordance vth TI5 $-803-.

One hundred square yards [8& m of perkins area, includin8 15 fC by 30 ft
[&,750 am by 9,1&O m] riaid concrete pad, is authorized for each fuel truck.
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(8) Two hundred squre fee [19 m2] is authorizedfor a learning cener a each aviation facility or collocated armory supporinan aviation unit. Funding for the Army National Guard will be on a 75/25basis.

(9) Break areas are authorized at 10 fc2 [0.9per full tme technician.

(10) Flyable material storage space is authorizeda required by applicable safety codes and T 55-1500-20&-2-1. Required areais dependent on the number of aircraft e|sined but should not exceed 3 ofthe authorized hangar floor area.

d. Combinstion Armory/Center and Aircraft MaintenanceFacility. Where requirement exists for an armory/center to house anaviation ompany or comparable aircraft maintenance unit, r.he armory/centerroject requirement shall be submitted and programed s a combination proec.ne require non-armory projec may be.designed as single structure. Thehangar may serve as t.he armory drill hall. A separate assembly hall may beconstructed (on the basis of 75/25 fundin$ for the NG) when required. DDForm 1390 series shall be submitted by the National Guard shoing armory andnon-armory functional areas and fundinz separately. If the SCats elect toconstruct combination assembly hall/hansar to assembly hall size and if neallowable armory assembly hall area exceeds allowable shop hangar floor, thedifference in area will be included an a 75/25 basis.

7. Trainin8 Sites. Facilities for trsininK sites will bejustified on a type-classified basis. A master plan mast be developed andapproved prior to conntruction.

a. ajor Trainn$ Sites. When fully justified, constrc-tion of troop housing, aess facilities, ammunition storage, fuel dispensingsystems, ran|es and trann$ courses, security fencn$, administrative andlo|istic facilities, utilities, roads, and other like facilities is authorized.Construction of troop facilities to Active Forces standards is not justifiable.Therefore, for facilities used less than full time, reduced space criteria(as outlined below) is appropriate.

(1) Space Criteria. Table 16-11 shows the type andsize of structures chat are authorized. Facilities not listed may be justifiedon an individual basis.

(2) Barracks and Latrines. Housin accommodationsfor officer and enlisted personnel of the temporary or semi-permanent type maybe constructed usin| t.he space allowances contained in table 16-12. The netarea may be increased by 20 to allow for circulation. Space for hot.waterheater, etc., is not included and should be added as required. The requirednumber of barracks shall be based on authorized strensth of units and personnelof the reserve components chat the J-nstallation is designed to accommodate acany one Cme, plus 20 to maintain flexibility and company integrity. Tablel&-ll lists net space for functional areas and circulation but does notnclude exterior and interior walls or mechanical space.
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b. Local Training Sites. For those training sites and
Area Equipment Compounds CAEC where cantonmentotpe construction is not
justified, facilities will be of type consistent with training in a field
environment. Construction may be of semi-permanent or permanent type.
Latrines may be temporary or semi-permanent type construction and will comply
with environmental sad pollution control regulations. Temporary construction
is authorized for facilities such as field kitchens, mess shelters, tent pads,
and logistic facilities. Ranges and training courses are authorized when
justified. Installation of utilities, construction of roads, security fencing,
fuel dispensing systems, and other like projects will be considered on an in-
dividual basis. AEC’s will normally be for storage of wheeled/tracked vehicles
not required t the parent uit center. Fencing is authorized around the
compound.

c. mmunition SCorage. n ammunition storage re is
authorized ac Training Sites as justified. The storage of ammunition and
explosives shall be in accordance with appropriate publications of the
Department of the Army. A security fence is authorized to enclose the are.

d. Wash Point Facilities. Wash point facilities are
authorized at training sites which store and maintain combat vehicles for use
during IDT and AT. These wash point facilities are authorized in addition
to those authorized for the UTES or ATES, Total number authorized will be
based on all vehicles being washed in 2.5 hours.

8. Educational Facilities. Federal support. (100) is authorized
for classroom facilities to be used in conjunction with Army National Guard
Officer Candidate and NC0 schools. Space authorization will be based on a study
of curricula, group sizes, schedules, security, instructional equipment and
other pertinent items but net classroom space will not exceed 30 SF per person
in general. Administrative space should not exceed 120 SF per administrative
person. Twenty percent may be added for operational storage, toi1et, corridors,
and mechanical space, and another ten percent for partitions and walls.

.9. Other Nonarmor Facilities. Other facilities required
on an infrequent basis and for which criteria are not specifically provided
herein should be established by criteria for similar facilities but adjusted
in accordance with the actual amount of vehicles or equipment.
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TA.B I6-11

SPACE AUI’HORIZATION FOR ANNUAL TRAINING SITE FACILITIES

Type BiIding

Brigade or Support Co--and Headquarters
Battalion Headquarters
Battalion Supply, Ration Breskdo
Cany Suppl Ain.

2 ics
Mess lls

120 Person
160 Person
200 Person

Dispensa (Brigade)
Dispea (Battalion)
Barrac ei crines 2

hO lisced
20 St. NCO a Jr. 0.
15 Yield Grade Oggicers

200-n Crine
O-n rrac (20 St. BCO or Jr. Oggicers

lh Fimld rade Ogicers)
clion Cence "Shelter
Vending ce a 1ic Telephone Shelter
ral Classroom 5

2Nec Area

3,000
3,330
2,220

2,400
3,000
3,600
5,000
2,275

3,050
2,950
3,150
1,00

2,280
2,000
NOTE 3
2,210

280
305
205

105
205

225
280
335
465
210

285
275
295
96

210
185
NOTE3
2O5

orn 8no seze -hles tey be prodded 8da o e
bdj. pej uy be prodded, bqJtd on o e approved

2Se c va Co ec ee aC each Cra8 site. See ble 16-0paragraph 38(2) d ble 16-12 for ils.

3200 ft2 [19 m2] of en sdoe area suborned, bu s be deducted from
au%riCion for ClsCion sdqers space 8c e rate of 1:2 fores iC area of slCer.

se dicsCed is for 8 facility Co provide dicsl care only: en a1 sion (physical cio addition co dcal cae) is involved,10 fC d be added o Brissde disps d 220 fc- should be addedto clion dims.
5Toe facility space y be added f 8 collocated Colec faclC7 s noc8valable.
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TABL 16-12

SPACE. aND FIXTURE AUTHORIZATION FOR AbhL.TRAI.NING SITE HOUSING

Pay Grade

200 E Personnel
LCrine

E6 and Lower
E7 to 03
04 to 06
Gen Off

Barracks
(Arns/Indv)

ft2 [n2]

57 5.3
113 I0.$
160 ’ 15.0
00 38.0

(&Oft2

plus
(Area/Indiv)

ft2 [=2]

5 0.66
6 0.$6

11 1.00
13 1.20
10 0.94

C. Site Plannins.

1. Site Grading, Drainage, and Planting. Site grading and
drsin$e are authorized as follows. Planting is authorized for aesthetic
considerations. Planting in conjunction wih passive solar enerKy design
techniques is authorized where justified.

facility only.
Finished grading in he immediate area of he

b.
drainage control.

Rough grading, aS required, to rovide for adequate

c. Culverts, drainage systems, and other similar
construction required for drainage control.

2. Soil Stabilization. Seeding, sodding, or sprigSin8 is
authorized as required for stabilization of grades.

3. Fencing. Security fencing is norually suraorized to
enclose an entire facility at 8 given location.

&. Utilities. Water, electricity, seer, and gas lines shall
be approved as justified. These shell not exceed the distance to r,he property
line plus 100 linear feet [30 m] (naxium) for r.he National Guard. Water wells
and septic system8 are authorized where allowed under applicable water pollution
control regulations.

5. Aviation 8intenance Facility. In planning he functional
arrangement of the facilities, consider site conditions, achievement of maximum
operating efficiency and flexibility of use, Lhe overall construction cost of
he hangar, and
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D. Paving Criteria.

I. Pavements and Stabilized Hardstand. Pavement or hardstandshall be designed for the heaviest load to be supported.

2. Access Roads. The overall plan may include an access road20 feet [6 m] wide with flexible paving.

E. Flagpole at Maintenance Facilities. One ground-set, caperedetal flagpole, a ximum of 50 ft [i m] high, is authorized for eachinstallation that is separate and not a part of a military installation alreadyauthorized a flagpole under other criteria. This authorization is limited tothe following facilities (AASF, ASFA, CSMS, MATES, AMSA and training sites>.
F. Intrusion Detection and Alar Systems. An intrusion deectionand alarm system is auuhorized for each arms or ammunition storage area. Thesystem will be of a medium sophistication range and will include local interioralarms. Remote notification devices will be installed. No Federal fundingsupport will be provided for systems leased or rented by the National Guard.
G. Storm windows may be used in non-armory facilities in accor=r,with criteria c0ncained elsewhere in this anual.
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16.3 NAVAL AND HARIICE CORPS RESERVES

Naval and Marine Corps Reserve Facilities

A. Reserve Air.Technical Training Building (Cace$ory Code (171.15)

1. General. The reserve air technical training building pro-
vides an instruction facility for aviation technical training. This facility
will accoumodate the clasaroom technical raining, training devices, and
administration and instruction features of he technical training programs for
Navy and Marine Corps Reserve aviation personnel.

2. Design CapaciUy. Capacity shll be deuermined on the
total number of assigned personnel, (including "administrative" and instruc-
tional), classroom size, curriculum, and type of technical training equipment
used.

3. Space Criteria. Space for this facility is based on mis-
sion requirements and will be sized in accordance with assigned personnel at
each location, student loading, functional areas authorized such as classrooms,
laboratories, shops, administration or similar spaces, and capacity to schedule
classes including weekends. Space for general academic classrooms, which sup-
port approved training programs, provides accouodations only for classroom
lecture instruction using sandard chairs wih fixed table arms; is based on
group sizes; and shall not exceed the allowances given in table 16-13.

TABLE 16-13

SPACE ALLOWANCE FOR GENERAL ACADEMIC CLASSROOMS I

No. of Seats

20
30
40
50
60
70

Ne Area
Per Seat

f2 [m2

22.0 2.0
21.0 2.0
20.0 1.9
19.5 -I .8
19.0 I .8
18.5 1.7

Room Size
2Net Area

f2 [m2

440 40
630 58
800 75
975 90

1,140 105
1,295 ,120
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D. PavinE Criteria.

1. Pavement and Stabilized Hardrand.
hall be designed for the heaviest load to be supported.

Pavement or hardstand

2. Access Road. The overall plan may include an access road20 feet [6 m] wide with flexible paving.

E. Flazpole ac Maintenance Facilities. One |round-set, caperedmetal flaEpole, maximum of 50 ft [1 m] hih, is authorized for eachinstallation Chat i separate and not a part of a military installation alreadyauthorized a flaspole under oCher criteria. This authorization is limited tothe following facilities (AASF, ASFA, CSHS, MATES, AHSA and training sites).

F. Intrusion Detection and Alarm System. An intrusion detectionand alarm system is authorized for each arm or ammunition storage area. Thesysce will be of a medium sophistication range and will include local interioralarms. Remote notification device b-ill be incalled. No Federal fundinsuppor will be provided for systems leased or rented by the National Guard.

G. Storm window may be used in non-armory facilities in accordancewith criteria contained elsewhere in chi manul.
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16.3 NAVAL AND MARINE CORPS RESERVES
16.3.1 Naval and Marine Corps Reserve Facilities

A. Reserve Ai.Technical Training Building (Category Code (171.15)

1. General. The reserve air technical training building pro-
vides an instruction facility for aviation technical training. This facility
will accoodate r.he classroom technical training, training devices, and
administration and instruction features of r.he technical trsining programs forNavy and Marine Corps Reserve aviation personnel.

2. Design Capacity. Capacity shall be determined on the
Coral number of assigned personnel, (including "administrative" and instruc-
tional, classroom size, curriculum, and type of technical training equipment
used.

3. Space Criteria. Space for this facility is based on mis-
sion requirments and will be sized in accordance with assigned personnel ac
each location, student loading, functional areas authorized such as classrooms,laboratories, shops, administration or similar spaces, and capacity to schedule
classes including weekends. Space for leneral academic classrooms, which sup-
port approved training programs, provides accomodations only for classroom
lecture instruction using standard chairs with fixed table arms; is based on
group sizes; and shall not exceed the allowances given in table 16-13.

TABLE 16-13

SPACE ALLOWANCE FOR ACADEMIC CLASSROOMS 1

No. of Seats

20
30
0
50
60
70

Net Area
Per Seat

fc2

22.0
21.0
20.0
19.5
19.0
18.5

[=2]

2.0
2.0
1.9
-1.8
1.8
1.7

Room Size
2Nec Area

40 0
630 58
800 75
975 90

1,140 105
1,295 ,120
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1The areas listed in table 16-13 represent net classroom space only. The gross
rea sy be estisted by multiplying the totl net classroom area by a factor

of 1.20. This gross re includes; space for operational storage, toilets,
corridors, mechanical equipment, staircases, walls, and partitions. Space
lownceofor staff offices and administrative personnel wi$1 not exceed 150ft" [l& s’] gross per person. This includes net office ares, files, confer-

ence rooms, storage, lounges, other office related spaces, circulation, walls
and prtitions.

2Space allowances for classrooms in which technical equipment is used for
training will be based, on equipment size, student loadin$ and support areas
such as storage, heads, libraries and smilar.

B. Bachelor arters.

1. General. Bachelor quarters will provide adequate accom-
modations for permanent party, students, transients, active duty for training(ACDUTRA), and weekend drill personnel assigned to reserve air stations.
However, personnel being paid BAQ at the without-dependent rate are considered
assets in determining the programming deficit.

Code 720).
Unaccompanied Enlisted Personnel Housing (Category

a. Design Capacity.

(1) The computation of quarters requirements must
recognize family housing requirements for active duty personnel to ensure
against double counting. The total requirement for quarters at given
activity is equal to the projected authorized and assigned penent party
strength, including tenant activities where applicable, augmented by ACDUTRA
and weekend drill personnel and, where applicable, by the average daily total
strength of students, transients, trainees, and rotational personnel, less the
number of enlisted personnel who re married and accompanied by dependents and
are eligible for family quarters. Activities whose transient population is
unknown or where no experience figure is available may use 10 of the
permanent party activity strength for computing transient strength.

(2) Programng requirments for enlisted quarters
are based on the average on-board count of reservists on two-week ACDUTRA and
weekend drill personnel ho live outside 50-mile [80 km] radius from the
drill site.

(3) Requirements for enlisted quarters for reservists
will be bsse on an economic analysis of constructing bachelor nlisted quarterson base versus contract billeting with commercial establishments.

b. Space Criteria.

(1) For new construction, the area provided for
quarters, specifically designed to accomodate permanent party, transient
personnel, and enlisted personnel in travel status for periods exceeding 8
weeks at one tallation, sll cly wi criteria provided in paragraph3.3.1.
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(2) The re provided for quarters, which will
accommodate ACDUTRA and weekend drilling personnel, and enlisted personne in

travel status for period of 8 weeks or less C one nscallsti0n shall.
comply with r.he following:

() Grades 2-E6: 2Rooms with nec living area
of 270 ft

2 [25 m2] (minimum re of 25 fC" [24 m ]). Three person per
room. One bathroom per sleeping .room.

(b) Grades 7-Eg: 2Rooms with nec living re
of 270 fc2 [25 m2] (minimum are of 255 fC [24 m ]). Two persons per room.
One bathroom per sleeping room.

(3 Rehabilitation of existing barracks designed
specifically co accommodate ACDUrRA and weekend drill personnel shall comply
with the following:

.Grades_E2-Eg: Rooms chac provide nec living
area in r.he order of 85-90 fcZ [8 mz] per person. Maximum of 4 people per
room for Grade E2-E6 and two men per room for E7-Eg. Central toilers may be
provided.

TABLE 16-14

SLqqHARY OF PLANNING REQUIREHEbS FOR BARRACXS

Type of Personnel Design Capcity

Permanent Party

Students, Transients, Rotational

Reservists:
ACDUTRA and weekend drill

90 o authorized

100 average daily strength

100 average on-board count of
reservists on two-week active
duty and active duty and week-
enders who live outside 50-mile
[80 km] "radius from the drill
site.

1Marine Corps personnel in the Grade of E6 are considered as staff NCOs and
are provided facilities comparable to Grade ET-Eg.
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3. Unaccompanied Officer Personnel Housing (Cegory ode

a. Desisn Capacity.

(1) The sross O requirements for a given insCalla-
Cion will be equal co authorized projected officer scren$ch, includin8 tenant
activities where spplicable augmented by reserve, student, transient, and
roCationl personnel, less the number of officers who are married and accom-
panied by dependents and are eli$ible fr family quarters. For students and
rotation personnel use 100 of the averase daily screnzch or, if fisures are
noC available, use 10 of the installation officer scren$Ch. The O require-
memos for female officers will be based on 90 of installation female officer
scren$ch. Prosrammin8 requirements for housin$ reserve officers will be based
on 100 of r.he averase on-board count of reserve officers on a 2-week active

duty and weekend drill personnel who live outside a S0-mile [80 kn] radius
from he drill site.

(2) Requirements for conscructin$ cumarried officer
quarters for reserve officers will be supported by an economic analysis com-
parin$ the construction of unmarried officer quarters on base versus contract
billetingwith co---ercial establishments.

b. Space Criteria.

(1) Space criteria for bachelor officers’ quarters,
excludins reserve personneland officers in travel status for a period of 8
weeks or less shall comply wiLh criteria provided in parasraph 3.3.&., Unaccom-
panied Officer Personnel HousinE.

(2) The 8ross floor area for bachelor officers’
quarters is r,he coral area of all floors within the outside buildins lines.
IC includes all spaces for walls, circulation, lounaes, common storage, and
services. I does no include spaces for mess,in facilities, mechanical
equipmen and ocher spaces noc directly associated with O operations.

TABLE 16-15

Type of Personnel

Permanent Pary (Male)

Permanent Parry (Female)

Scudencs, Transients, Rotational

Reservists:
AcDUrRA and Weekend Drill

Design Capacity

90 of auchorized

90 of authorized

100 of averaze daily strenc

100 of averase on-board count
of reservists on 2-week active

duty and weekenders who live
outside a $O-mle [80
radius from the drill sire.
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(3) The re are predicated on the use of buildingstwo or more stories high. In one-story buildings, the gross floor re shallbe appropriately reduced since scaiys landings and fire exic stairways arenoc required.

(4) Spacecriteria for unmarried officers’ quarters,designed co accommodate ACDUTRA and veekend drill officer and officer incrave1 status for.a period 0[8 reeks or less, rill be the same as for per-manenc party personnel, except that each suite v11 accommodate tvo officesrather chn one.

C. Dining Facilities (Enlisted) (Category Code 722).

1. General. Dining facilities for enlisted personnel hallprovide for cafeteria-style feeding. Design shall provide for place serviceof shore order and regular menu meals for the applicable size and missionsrequirements.

2. Design Capacity. Adequate dining facilities rill beprovided for eligible personnel based on:

a. The current on-board military enlisted strength othe bose and ennc activities, plus,

b. The averBe on-board count of students, transients,rotational personnel, plus,

c. The average on-board count of reservists on veekendand 2-week active duty.

3. Dnn8 facility capacity should be based on historical dataof daily meal participation adjusted to reflect use by reservists on eekendand 2-reek active duty. The criteria and formae for calculating mess hallrequirements are given in paragraph 3.3.5, Enlisted Personnel DininS Facilities.

D. Ocher. Other reserve air criteria not covered in chs sctionwill be in accordance ich active air criteria (e.g., aircraft parking prom,maintenance hangars, maintenance shops, operacionsl facilities, and similar).

16.3.2. Navy Surfre Reserve and /arine Corps Ground Reserve YaciliCies(ategory Code 171.15).

A. Expansibility. Consider expansibility and avoid functionalarrangements and itin8 tdsich ould 1] preclude future expansions and/oradditions of exclusive space by ocher Reserve Components and 2 cheicsubsequent use of existing oint space.

B. Design Capacity. Design capacity for Navy Reserve Centershall be determined on the basis of Reservit receiving .drill pay only. Designcapacity for /arine Corps Reserve Center shall be determined on the basis ofauthorized loading.

C. Space Criteria. The net floor spaces allowed for the variousfunctional areas of Nal/Harine Corps Reserve Centers are providedin ables16-116 and 16-17 and their footnotes:
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TABLE 16-17

SPA(:/; C:RI-z.A FOR HAR.LaZ CPS V, TRAJ..,fG
(:ZTZR TRAZIIZNG AND &IX]r/s’/ITI" BUTLDZNG

(Net, Ares, Lclua:Le of’ Wall and PartLt.:Lona)

SIZE OF CENTERS
Des/an St,re|t.b (Person)

SU L
(110-20 )

tt,2 [n2]

2,800 260
1,600 150
65O 6O
00 38

100 9

Toilers, Female

Srsraae
To8l Net,
o Space

clive .2,7

c8 ta

Tra80Lce.

Sh G Eqc
Sr88e

Tol
clve Space

2OO 19
3OO 28

 ,8oo 17o

8,650 810

920
250 23

1,000 93
3OO 28

1,200 110

6,170 $7S

:Torsi Net, Yuact,Lonal Space
Vail and PazicLona 52

Torsi Exclude8 CLrculat,on3

Sirs (.*.cres)" [W-crsree ]

14,820 1,380
70 69

15,560 1,S
’6 [2.6-2.S]

(210o3 9)

it,z In

3,500 325
2,400 225
65O 60
6OO 56
50

25O
6OO 56
200

;.800 17o

10,850 2,015

92O 85
25O 23

2,00 225

2,200 205

2,600 20
45O

9,220 855

20,070 1.,86O
1,005 93

21,075 1,960
7-10 2.8"4.0]

( 50-350)

tt2 [m2

5,400 500
4,200 390
650 60
65O 60
6OO 56

350 32
800 75
200 19
500 /,6

jj.q.q 17o

15,150 1,08

990 92
00 3S

4,200 390
SO

3,200 300

3,800 355
6O0 .55

13,790 1,280

28,940 2,690
1,450 135

30,390 2,823
10-12 [4.0-5.0]

lTozt’Spsce at, 8 Navy and 15az-J Corps Reserve and Azmed Forces Resezre Cent,at.
Idhe= vo (2) or nora SezLces are cmbJJmd Lut,o a snale Jo4nt, reserve tac,lLt,7,
SOY, of mlles1setfor c81, mc81,
Jaoal, role mle 1et ares latest
dl semcest for ,s8r (.8., or mle o1et



Customary Units for female toilet space is 300 fc2 (Navy) / 1/2 (200 fc
2 (arne

Corps)) = &O0 fC- (Total). The designated hose accivicy’s requirements shal
include its total sole requirnenc addicions areas sha be r.he tenant’s
requirement (i.e., for 300 on female Coiec space, as deCermine bove
r.he Navys requirement as hose ould indicate2300 fc and eke farne Corps
requirement as s CensuC vould indicate 100 fc ).

2
Additions and Reductions of Authorized Space.

a. Additional Space (Exclusive].
Add

ft2 [m2
Construction Battalion

Unic Admn 300 28
Locker Room GO0 38
Storage 300 28

Total 1,100 9

(2) Security Group 700 65

obiZe Inshore Ungrsea Wrfare
Division

Active Duty Administration
Lockers
Scora|e
ElectronicShop 2/
Flamable SCoraze-"

690 6
828 77

1,230 ll&
I00 9
32 3

Vehicle Naincenance Facility3/
Vehicle Wash Rack
Concrete Pad (AN/ZSQ 180 van)/
OrsanzacZonal Parkns

2,880 268

2,530
70 S.Y. 58
75 S.. Y. 63

1,&S0 S.Y. 1212
2 acres

235

/If more Chart one unC aC a center, provide separate apace for lockers,
acorase, Cool room, spare pares sCorase and collateral equilmenc area. Where
a Hobile Nine Assembly Group (150tiAG] a required, increase he HOHAG shop
area by SO fCz [.Smz] for oin use vih he. lUW Unit.

/The flfmmable scorale area is in addition Co the 6 fz provided as pare of
eke station vehicle 8Jraae area and should be combined iCh Ckec area Co pro-
vde a sinae flammable and hazardous soraze area of 96

]/AC Reserve CanCers rich 15arine or Lrmy VehLcle laincenence
VehLcle lfainanance Shop is noC requLredo-f oinc use s permitted.

/or each AN/TSQ 180 van ansijned.



(4) Mobile Mine Assembly Group (MOHAG):

Vault 15 1.6
Shop 400 38.0

Total 418 39.6

(5) Central Mobile Mine Assembly Group
Training Sites:

Active Duty Admin Area 180 16
Shop Area 1,750 160
Storage Area 100

(s)

Total 2,030 185

Mobile Diving and Salvage Unic

Storage 500 6
Shop 300 28
Lockers 160 15

960 89

(7) Readiness Co,and: Administration
per person 150 14

(8) Photographic Unit: Dark Room 100 9

NOTE: The additiol space authorized above for the special units
shall noc be increased where multiples of the same unit type
are assigned.

(9) Harine Corps Active Duty Admin= rnere Marine Corps active duty
Regiment/Battalion/Battery/Company Headquarters staffs are located vith a
Marine Corps l&l Staff, space requirements will be based on admin/command/
control billet requirements and determined as follows=

80 fc2 [7.5 m2] each Enlisted Admin Billet

120 ft2 [11 m2] Captain/Lieutenanc/Sgt Major

140 f2 [13 m2] ajor

160 ft2 [15 m2] Lieutenant Colonel

200 f2.[19 m2] Colonel

(10) rnen there ii combination of units at a single reserve training
centar, each having separate administrative requirements, or when the require-menc fo.r administrative space exceeds the amount n table16-17, the space
requirements may be determined by providing 80 ft [7.5 m] for each Officer
cond/control/admin billet.



(11) Shops and Equipment Storage: Where a combination of its, eachhaving separate accountability for equipment and supplies, are lcaCed ac asingle Reserve training center, space requirements will be determined ndivi-dually according co the design strengths of table 16-17 and then summed. Thefollowing example using U.S. Customary Units illustrates the determinationprocess:

Unic A 150 en 2,000
Unic B 180 en : 2,000
Unic C 215 en
Total Requiromenc 6,600fc2

(12) Cargo Handling Battalion:

Vehicle HainCenance Shop
Vehicle Handling Shed

Total

b. Reduction of Spaces (Exclusive):

1,300 fc2 [122

Reserve Cener SubtractTea Training 100Shop 100
3The Coral nec functional area shall be increased by 15% for single-storyconstruction and 22 for multiple-story construction, co provide necessarycirculation space (e.g., corridors, stairwells, lobby).

creases shown are intended as minimums for a rectangular level site. on-imuse be_giTn co s:ailahilicy of land, community standards, ads C-ay opropse szces, and oinc construction, future expansion, and/0azons.oy order reserve c_omponenCs. When security groups are attached, anaoazciona acre is required or antenna fields Units with a high densic ofcoamuicacions ui nc are Y
., q C; H&S.Co. Hq. Bcr, and Inf/Ac Brc2.50 fC Com Co. $00 sq. ft. ry. y

$oinC Space (Cables. 16-16 and 16-17)

a. Assembly Hall. Located with an exterior wall and provided with anexterior door, 12 fC [3,660 ] high by l& fC [&,270 ] wide, however, theclear unobstructed ceiling height shall noc be less than 12 fc [3,600 mm]. Acone end, provide a scaze (6 fc [,$30 ms] wide by2 fC [610 ms] high by minimumof 20 fC [6,100 m] Ions) with a 6 fC [1,830 m] by rear-view proecCion screenbehind the sense.
b. Classroom.- Each classroom shall be equipped wih chalkboard, bulletinboard, and pull-down movie screen. This equipment shall be provided ac eachend of subdividable classrooms. The following criteria and the area indicatedin Cables 16-16 and 16-17 for classroom space is required 8C an Exclusive Navyor rne Corps Reserve Center. AC oint Navy and Marine Corps and ac Armed
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Force Reserve Centers, he ares and number of classrooms required shall be
determined from criteria for rezular Navy CraLnn8 facilities, based on
joint-use crsLuin8 schedule and the Co81 number of Reservt Co be accom-
"modced on the lrae.C dz11 ni8hc. Provide abe fo.llomLn sizes:

Claqroom Sze* "60
ft" In ] Person

..100 200 300 400 500 600
Person Person Person Person Person Person

300 28 1 1 1 1 1 1 1
00 38 1 1 1 1
500 &6 1 1 1 1 1 1 1
600 56 1 1 1
800 75 1 1 1 2 2 3

Total Number 3 3 & 5 5 6 6
Total Number

(Subdivided) 5 5 6 9 9 10 11

*Classrooms 500 ft2 [46 m2] or larger rill be subdividable.

c. Medica12Examia,cion. AC a 60-person Navy Reserve Activity, provide a
sin81e 100 fC [9 m room Ch lavatory. At 11 ocher Navy Reserve Activities
and rne COrps Reserve Centers, the ollovin$ shall be provided:

Doctors Office* 90 8
Physical Exam 110 10
Dental Exam* 90 8
Toiler* 40 4
AdmzLStrsCion/SCorsze 320 30

Total 650 60

*Each space shall be equipped vch lavatory. The doctor’s
office and physica examination room shai be separated by
foldin8 partition. At joint facility, the functional areas
indicated above for Navy Reserve Activities shall be provided
and the additional area authorized by Note 1 shall be assigned
as additonal space.

d. echancal Equipment. This room may be enlsrSed or educed as necessary
ccordin8 Co space requirsmencs of the equipment Co be housed.

e. Conference Room/Classroom. Should be convenient co active dut
administrative area, provided iCh chalkboard, bulletin board and pull-dovn
movie screen.
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f. Janitorial/Utility Storage. This space should be dispersed in order
provide each floor at least one closet that includes deep sink filicies.
In joint facilities, the space should be dispersed to allow separate storage
of cleaains sear for each Reserve ccmponent.

$. Toilets: Ares shouted be dispersed to serve both activity duty areas and
reserve unit areas when required.

h. Crew’s Lounae/Harine Corps Loun|e. Will serve active duty staff as
lounse ares and quarters for sleepns watch. Provide loun|e area ith a
"Pullman" type ktchen.

i. Rifle Ranae (Harine Corps). A rifle shall be provided only when there
exists a valid requirement for marksmanship trainin$ and no ocher comparable
facilities are available in r.he immediate area Chat could be shared ith other
users. Adequate ventilation shall be provided to remove hazardous air
contaminants, such as lead from indoor ranses.

j. Privately-Oned Vehicle (POV). Privately-owned vehicle parkins shall be
provided for a maxm,, of250 of the total Reservists durinz r.he laraesc drill
period tnes 5 yd [30 m per vehicle. The allowance includes pavins for
parkin| and interior circulation, but does not include area for access roads
or entrance throats. POV parknz should be located at the side or rear of the
main reserve traininS buldin$. Provide several spaces convenient to man
entrances for visitors and nssisned active duty personnel.

6Navy F.xclusive Space (table 16-16).

a. Administrative, Active Duty. Locate at the main entrance with a pass-
window into the entrance lobby area to allow active duty staff to intercept
and direct visitors enterins the buildins. The space shall include r.he
followinS private offices:

Center Size
60 pr 100 pr 200 pr 300 pr 00 pr 500 pr 600 pr & over

CO’s (ft2) - 200 200 2&0 2&0 2&0 300

[m2]. lg "19 22 22 22 28

XO’a (fc2) I00 100 120 120 120 150

[m2] 9 9 11 11 11 l&

b. Administrative, Unit. To allow assistance from the active duy staff and
flexibility in the use of administrative spaces, Active Duty administrative
areas and Unit administrative areas shall be adjoininZ with direct access
between the areas. Unit administrative areas shall include the followin$
private offices spaces designed for multiple unit use:
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Off:ce
(f.) [m’] 60 pr

No. o Each Per Design $ze
100 p 200 pr 300 pr 400 pr 500 lr 600 p

200 19 2 1 2 1 2 3140 13 1 2 2 & 4 $
100 9 (Career 2 4 6 8 8 8

Counselors)

Add one additional200 fC2 [19 m2] ffice and co additions1 140 fC2 [13 m2]offices for each 200 persons over 600. When construction battalion units are
attached, additions1 unC administrative space shall be provided Lu accordance
with Note 2.

c. RecruiCins The space should be the focal point of the lobby ac the
main entrance ares with vsibilicy Chroush paas-wndow.

d. Trainin8 Aids. This space should be located on the same floor as theclassrooms co alloy easy oveenc of udioovsual CrainnZ aids Co and fromclassrooms. Except for 60-person facilities, provide an administrative areafor the Active Duty lbrarian Ch an issueocounCer aC the entrance Co the
Crainin8 aid area, a secure sCorase area with built-in shelvin8, and a
reference book/work area.

m2] ultioffedia training room, and 70 f" [6.5 m’] Storase/80 [7.5 ]Projection Room. To allow for future expansion, the Storage/Projection Roshould be located adjacent Co e sly H811. Equip C lC-ffeda Cc8n"n8 ro Ch a rnsr-ve proecon screen and llO-volC electrical convenienceoutlets ac fC [1,220 i] nCeals on all yells.

f. Team TraininS.

(1) General. A scvndard aster Equipment Systems Ensineerin$ PlanNESEP), available at Naval Eiecronics Systeas Co,and activities, providesthe jeneral rcbceccurl and mechanics1 requirements for the various spacesto be provided n Cite team tranin$ area. Installation.of equipment willcoamence upon r.he completion of r.he construction contract: however, desisnof the construction contract must be closely coordinated with the desisn ofthe equipment installation co ensure correct placement of required electricalpull boxes, panels, and cgnduit and to ensure easy installation of electronics
equipment. Team Trainin8 will be divided into the followin8 spaces:

Spce ft2 In2] Space ft2 [m]
Bridse 300 28
Combat Information

Center (tiC) 350 32
Communication 300 28
Problem Generation 350 32
Critique Room* - 00 38

*Shipboard SmulaCion Sites Only.

Damase Control Center 200 19
Enzine Room* 00 38
Damase Control Trainer* 600 56
Damase Control Locker 1 100 9
Damase Control Locker 2 100 9
Total 3,100 289

16-48



(2) Bridge shall be located on the second floor overlookins the assembly
hall ares, with windows into r.ke assembly kell, a catwalk alon$ the assembly
h11 wall of the bridze projeccin$ 4 feet into the assembly kell and ship’s
ladder from the catwalk to che floor of che assembly kell.

(3) Combat Infonaton Center skell be located immediately Co the rear
of the bridle space with direct access Co r.he bridle.

(4) Communicsciona shall be located close to Combat Information Center
to minimize electronic inCerconneccions. Locate adjacent to Critique Room, if
possible.

(5) Critique Room shall be equipped identically to classroom spaces.’

(6) Damase Control Center can be located in any area buc preferably
resoce from Damaze Control Lockers and Trainer.

(7) Ensine Room shall be located above the Damale Control Trainer, if
possible.

(8) Damale Control Trainer shall be located on first floor near one of
the Damaze Control Lockers. F.xterior and interior access plus ceilins access
is preferred. The space should be provided trch 1 inch cold water service,
capped floor drains, and self-contained vent system.

(9) Dama|e Control Lockers. These spaces should be widely dispersed
with at lease one locker openin; into che assembly kell and one openin8 to the
exterior of the buildina. In addition, one should be convenient co the Damaae
Control Trainer. Preferably, the Damaae Control Lockers should be desizned as
lon8 narrow rooms vCh access’at one end an dearees at the oChers end Co permit
one-way throuzh passaae.

8- Shop. The equipment layout and leneral coniluration should be as shon
on Che fasCer Equipment Syste Enaineerins Plan available at Naval Electronics
SystesCoand Activities. The Shop ll include Che followinZ spaces:

ft2 [m2]

HeCal Workshop* 1,600 150
Electronic Shop (ET) 300 28

Total 1,90"’ 17--

The metals rhop sll incle a 100 f2 [9 m2] wire case for secure tool
scorase."

h. Sorsse. Prodes a 100 fc2 [9 m2] parCiciod area i iss coCer
or duC-door arrans aC e Ceror access Co e scorase area for con-
rol by Active cy sCoreeper. A doyle door ceror access is desired.
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accorusnce .vxcn .oce z, ocate a=jacent to r.he |eneral storage re and provideocS:cP:’vc:nerasc:,. Exclus,ve unit stor,,e ,re, IW units shall be

i. Garage. Lcte n the main building, sized to house one standard sedan.Provide a 64 fC [6 m’] hazardous and flammable material storage room withexterior access only.

j. Passageways. At Navy Reserve Centers, provide a widened passageway,reace from the main entrance area, Co include built-in double tier lockersfor drilling reservists. Lockers shall be provided for 50 of the designcapacity.

k. Locker Rooms. Active Duty Locker Rooms shall be combined with a toiletre located convenient to Active Duty dminitrtion area. Space hased oneach assigned Active Duty person having built-in full-length double-walllocker, plus an area for showers, drying, and dressing. Construction Battalion(Seabee) Locker Room should be combined with the Active Duty Locker Room or theMarine Corps locker room at Joint facilities. Space based on each Construc-tion Battalion (Sebee) Reservist having single section of built-in,full-length, double-wall locker, plus an area for showers, drying, and dressin$.
1. Security Group Communication Room. Equipment layout and general configura-tion should be based as shoa on the aster Equipment Systems Engineering Planavailable cNaval Electronics Systems Co,and activities. Tls space shouldbe located so as noC to create electronic interference with operation of theshipboard smulator (SBS) Communication Room, and shll mec the physicalsecurity requirements specifiedby appendix F of DoD Directive S-5200.17(M-2) for Secure Area (Closed Storage).

m. Inshore Underseas Warfare (IL) Storage and Shops. Storage and shop spaceshall be provided on the ground floor adjacent to oCher shop and storage areas.Storage re shall have a double-door exterior ramped access and a single doorinterior cress. k’nere an exclusive IIT shop is provided, cress shall befrom the storage re. Where joint IITv//Mobile ine Assembly Group (MOLG)Shop is provided, locate convenient to exclusive re.

(1) II Trinin$ Site. Site should offer beach front cress and proximityco ocean channels with high volume of seagoing traffic.

(2) IUW Vehicle Maintenance Training Shop. Shall be located in adetached structure, out of public vi-- I--,, 2

T" to [] gros o$ general space for office,coo ann equipment scorsse, work bench, and toilet facilities At lotriowhere vehicle maintenance facilities (r Cos -- u_. S
ace available, either on site r - ,,co ra, ecc.),,__,....... or nearby, for oxnc-e by the Na e Yv

n. G Shop and Vault. Shop and vaul spaces sll be located on theZrod floor adscenC Co other shop areas. Provide s 10 fC [,050 m] ockbench along one all and a 1-1.5 Con [1,000-1,500 kz] chain hoist. ere aoinc G[I Shop is provided., locate convenient Co oer I spaces evault sll ec current security requicencs iCh cress from the shop are.
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7Marine Coops Exclusive Space (cable 16-17).

a. Active Duty Offices. Provides office space for the Inspector-Instructor
(I-I) scarf and active duty Narine Regiment/Battalion/Battery Headquarters
scff. Inspector-Instructors rill be provided offices based on_the authorized
grade f the -I biIlec; LT r.hru 150 fc [l& ]; LTC 160 fcZ [15 mz]; COL
200 fC- [19 ]. Administrative offices wiI1 be iocated near main entrance.

b. Unic Offices. Provides space to reserve units durins training for functions
such as commander, personnel, logistics and administration. The unic commanding
officer will be provided an office the same size aur.horized the I-I. Location
should be contiguous to active duty administrative offices. Units which support
battalion or higher headquarters will by provided space based upon the established
T/O and T/E or the respective headquarters element.

c. Training Office. Provides administrative space fr training management
personnei, training records and training library.

d. Training Aids Storage. Provide storage space for training aids, training
devices, and required non-current training records.

e. Locker Rooms. Space is based on each Reservist having a single full-
Iensth locker. Active duty personnel will be provided a double full-lensth
Iocker.

f. Shops and Equipment Storase. Provides space for testing, maintenance,
repair, and storage of assigned equipment and material.

1) Units with a his density of cunicaCion equipment are authorized
additional shops and equipment storage space.

TYPE UNIT TOTAL SP

Coma Co (Div)
Comic Co (PSSG)
Elec l’laint Co
HQ Co/Bcy (Inf/krty Rest)
HQ Co/Btry (lnf/ArCy Bn)
Ary Btry
Long Lines Co
Tracked Vehicle Co
Tracked Vehicie Bn

2700
2700
2100
2600
750
4O0
3700
)0
500

(2) Units holdns large quantities of equipment Chat tends Co deteriorate
riCh Ions and continuous exposure co eke elements (such as bulk fuel equipment)
are authorized austere shed-type storage space.

(3) Units of r.he an&enance Bn, PSSG with a specialized maintenance
ission (i.e., Ordance faincenance, General Supply.Saintenance) should be
provided rCh appropriace shops 8rid related equipment storsse space based upon
esblished echncal trainn$ requirements.
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S. Armory. Provide minmm maintenance re plus racks for arm sCorase andInscrusion Detection Systam co comply with zudance provided narine CorpsOrder 5500.9 and 5500 R.12 A (reference (168)). Should noc be located on anexterior wall.

h. Dark Room. Where the unic T/O mision saCemeqC ncludes phoCosrphicprocessin8 requirement, drk room of 100 fC" [9 m’] is authorized.

16.3.2 Vekicle and Equipment Incenance Traininz Facility (CaCe$ory Code214). Prode a separate sCcre, located ou of p1c possible.ere required by ble 16-18, each aucve bay s11 be[&,880 z 10,668 ] and each hea[6,100 z 12,200 ]. Prode a c [6 m ] zardo d Flmbleacecal Storage go, eeror access oy. eral space sll includeoffice sCorae, ork bch, and toilet facilCes. AddCol features suchas baCCe shop, overad crane, reame rack, air cressor, hosC, veclewashinz area, d enzne ec venta sll be provided accordinz Co theechelon of inCece authorized for e Rescue

TABLE 16-18

vEIIICLE AND EQUIPMENT TRAINING FACILITY (GROSS qEA)

Track, Artillery, General2 TotalAutomotive Heavy Equ_c Sosce Space
Type 1 Bays fC2 [m2] Bays

560 52 0 0 0 3 35 924 861120 104 0 0 0 42 1604 149560 52 2 1,280 120 $8& 52 2O4 2231120 10H 2 1,280 120 5 52 296H 275560 52 3 1,920 180 564 52 30 2831680 156 3 1,920 180 664 62 4264 3961680 156 4 2,560 20 66H 62 490H 456

1Type OrsanizaCions:

TYPE ORGANIZATION

COMPANIES

A
B
C

Infantry/Military Police
Communications/Reconnaissance
ANGLlCO/Tuck/AmPhibisn Tractor/Tank
Ensineer/Transporc

BATTERIES

C
D

Toed: 105 am HOW/I$$ mm HOW
Laf
SP: 155 mm HOW/8" HOW
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rAIONS*

Infantry
econnaissance

Atillery (Toed)
Artillery (SP)
Engineer
Amphibian Tractor
otor Transport

The type maintenance facility listed reflects requirements for a Battalion
&S Co. or Hq Btry. When an Co. or . Btry is collocaed wih another
unit, the size of the maintenance facility may be increased to support
equipment density.

2Includes 64 sq. ft. for flamable storage.

16.3.3 Organic Vehicle Parking.

A. Tracked vehicles an lar|eequipmen are authorized 75 yd2

[62 82 and wheeled vehicles 50 yd [42 ’]. Engineer equfpnenc ove.- 30 feec
long requires.7$ square yards. This allowance provides for parking ares and
inerior circulation bu does not provide for access roads and entrsnce chroscs.
Organic vehicle pgrkng aress shall be located a he rear of the Reserve
Trsinng building. Provide perimeter security fencing, including .a single
20 ft [6,100 mm] double vehicle gae and 8 single personnel gate. At joint
facilities, organic vehicle parking areas shall be collocated to he maximum
exten possible. Provide the. folloving inum uni requirement:

yd2 [=2]
Cargo Handling Hattalion 900 750
Inhore Undersea Wargare 450

B. nheated ilitary Vehcle Sor88e Space. Shed-type sorage
for vehicles is auchorzed at locations where there is an excesely corrosive
atmosphere or extremely severe eeaCher. Detailed justification must be
provided in each case.

16.3.4 Site Planning for Other Thanktr Facilities. Generally, sie
plannin4, including provision foralks, and planting, shall be accomplished
in accordence ith general guidance contained in paragraph 16.2.1.3.

A. Selection. Sites selected for Reserve Centers should:

population.
Be situated in Che cenCroid of the drilling reservist

tansportation.
Be easily accessible by hijhway and by public

Be highly visible to the comunity being served.
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Have minimum acquisition and/or development costs.

Be copatible with local land use.

B. Area. Land areas of 2 acres [0.8 hmcCares] for 60-person
centers and 4 or 5 acres [1.5 or 2.0 hectares] for laraer centers are normally
sufficient for Naval Reserve Activities. For farine Corps Reserve Centers,
land areas indicated in cable 16-17 are normally adequate, except for naineer/
Tank/Amphibious Tractor/Transport Units which require a minimum of 7 acres
[4 hectares]. Proposed acquisitions deviatin$ appreciably from these stresses
and characteristics should be accompanied by appropriate supporting data.

C. Fencing. Generally, perimeter security fencin8 will be limited
co the Organizational Vehicle parkin8 area. This will consist of 6 fc [2 m]
height Chain link fabric plus 3-strand barbed wire anti-climber. In areas
where civil disturbances or vandalism present a potential problem, a boundary
fence may be authorized.

D. Floodlightia$. Floodlighting of oraanizational vehicle parking
areas will be provided at a minimum intensity of 0.04 footcandles [0.4 lux]
and an average of 2.0 footcandles [20 lux] and will be accomplished in accord-
ance with the guidance provided in chapter 7. Lighting for privately-owned
vehicle (POV) parkins may be authorized in areas vhere street lighting is
nonexistent or so inadequate as to constitute a safety.hazard. xterior
building liShting shall be provided Co facilitate identification.

K. Paving. Paved or. scabiZized areas shall be provided as required
for assigned military vehicles and equipment and POV parkins. Total require-
ment for pavin8 shall include parking requirement (see Note 8) and required
access roads, including driveays for Navy garage, storase, and mechanical
spaces. The total paving requirements will vary dependins on the configura-
tion of the specific trainn8 buildings and sites.

F. Utilities. Requiresent for utilities are given below:

1. Electric power (and Sas, if required) may be purchased
from a private utility company, unless Government-produced power is more
economical. Provide all norma services plus 220 volt and 110 volt alter-
sating current for electronic equipment. Direct current may be required
at various training centers which support "SC ships". Four hundred hertz
power may be required at certain reserve centers which support communications
and other types of electronic equipment.

2. Water (p?cable) may be obtained from a municipal system,
from a syste designed for the activity, or from the system of another
Government agency, depending on cost and ocher considerations.

3. Telephone service is provided by a private company or
through Government-owned facilities if appropriate.

4. Swage disposal may be obtained from an existing municipal
or Government-otnsed sewage disposal systom. A separate sewage disposal system
may be installed if necessary.
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G. Fire and Police Protection. Fire and police protection are
usually provided by the local unicipality, unless Government services are
available.

H. Seeding, Sodding, and/or Spriing. On an "as required" basis,
for sbilizatioa of shrubs vih emphasis on area, raher than building
treatment.

16.3.5. Reserve Naval Construction Forces (RNCF) FacilLties. Within the
RNCF is the First Reserve Naval Construction Brasde (First RNCB), nine
Reserve Naval Construction Residents (RNCR), seventeen Reserve Naval Mobile
Construction Battalion (RICB), four Reserve Naval Construction Force Suppor=
Units (RNCYSU) and tvo Construction Btalion aincenance Units (CBU). The
RCBs, RNCFSUs, and CBUs are headquarsered at Permanent Drill Sites (PDS)
h associaCed detachments (RSCBD, RNCFSUB, CBHUD) located at Reserve Centers
wit.bin their seoraphical area. The Detachment facilities requirements are
outlined in Section 16.3.2C of ths 8anual. The First RNCB and the RCR
facilities house administrative functions chile PDS serves as the unit’s
Headquarters, provides the facilities to conduct specialized training, and
serves as a staging area and mount-out platform for its Air Detachment and
Table of Allowance (TOA).

A. First RNCB Facilities Requirements.

Yacility Description ft2 ($ross)/[m2] (gross)

610 70 Briasde HeadqunrCers (To be developed)

B. RNCRFacilities Requirements.

CATEGORY
CODECS) Facility Description fc2 ($ross)/[m2] (gross)

610 71 Reaiment Headquarters (To be developed)

C. RbCR PDS Facilities Requirements.

1. Class 1 (Land). For plannn$ purposes, use 13 acres [5
hec.ares]. Actual requirements will be developed as s result of PDS Haster
Plannin$ and site layout.

2. Class 2 (Buildin$, Structures, and Utilities). The fol-
loin$ smrizes the requirements for an BCB PDS.

FACILITY DESCRIPTION ft ss
13 77

13 78

Operational Storase

Operational Rezardaus/Flamnable
Storaae

,000 375
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co (s) FACZLZT DESIIPTION

171 I0
171 20
610 10

214 51

610 72

610 73

D=

Company Headquarters and Shop/
Acadeatc Instructions/
Adalnstratlve/Amx h,000

"A" Company Or|auiz.tional
Jaintenance Shop $,000

5,700Bttalioa Headquarters

"&" Company Hadqurters/
Olratiou

Totals

RNCFSU PDS Facilities Requirements.

960

19,885

(To be developed)

CHU PDS Facilities Requirements.

(To be developbd)

375

465

53O

90

1,856
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16.4 AIR RESERVE FORCES AIR NATIONAL GUARD AND AIR FORCE RESERVE

16.&.1 General Guidance.

A. Th criteria in section 16.4.2 are the maxiaum allowances authorizedthe Air National Guard (qG) and Air Force Reserve (USAFR). ANG facilitiesshall be constructed in accordance vih qGR 88-1, and USAFR facilities shall
meet standards shown in AFM 88-15. Facilities which are to constructed ou Navy.property will be designed with NAVFAC,DeeIn Criteria.

B. Composite facilities may be pro|ramed provided each of the
various elements are individually within approved criteria and are fully
justified.

C. Use of pre-enaineered or modular facilities is encouragedwhenever it can be economically applied. Consideration should be given
application of this tpe facility to warehouse, maintenance, and administrac+/-ve
functions.

16.4.2 Space Criteria

A. POL Operations and lity Control Fmcilicy (Cat$or Cde121-111, Def. D8. AD 30-05-05).
2 A spae allowance of 1260 ft" 117 m is auth-

orized, and an additional 250 ft [23 is authorized when a vehicle check-
point and operator maintenance room is required. When quality control supportis provided by the ost or2an active Ar Force Base, Che authorization isreduced to 1,000 ft [93 m ].

B. Aircraft Fuel Storase and Diepensina. Fuel dispensing shall befrom truck fillaCands, except for C-135 units which issue fuel by hydrant
systems. C-135 units are authorized six hydrant outlets per eizht PAA.Tactical airlift units are authorized 2,500 barrels 6f jet fuel storase. AirDefense and Tactical Reconnaissance units are authorized 5,000 barrels of
storsae and (16 PAA) units are authorized 10,000 barrels. Tactical fighteruniLs (F-&, A-10, F-10S) 8re authorized 5,000 barrels of jet fuel storase.A-7 and F-16 units are authorized 2,500 barrels of storage. Air refuelingunits are authorized 7,500 barrels of bulk stores and 2,500 barrels of hydrant-
operating storage. (On. barrel of petroleum equals approximately 150 liters.)

Additional etoraae may be authorized if fully justified by local
trainu8 requirements, tranaienC/executive traffic or supply
patterns.

C. Base Communications Buildn8 (Cae$ory Cde 131-111, Def.AD 38-O&-29R1). A rpace allowance of 5,200 ft (&85 m’) is authorized for
.chin facility. Where ANG/USAFR units are the base host, additional space maybe authorized on the basis of increased equipment/personnel requirements whenfully jtified.

D. Crew Readiness Buildin8 (Cae$ory Cde 141-459, Def. Dv$. AD30-11-17). A space allowance f 4,5002ft [420 ] is authorized for this
facility and includes 1,000 ft [93 m for heaCin and utility space for
ervin8 tJs itm- and Use kircraft Alert Shelter, Cat. Code 141-181. If
utility ietribution lines and estems ;squire eeparatin8 this space betweenthe to facilities, the 1,000 ft [93 m’] will be prorated between the two.
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E. Aircraft Alert Shelter and Alert Shelter Complex Code2141-1812and 141-459, Def. Dg. AD 39-01-88). A space allowance of 4,000 ft [375 mis authorized for each fighter interceptor or tactical aircraft assied o anactive ay aler comin. Heaed sbelers y be aurized forrigorous clc areas ben fully jigied. See cns der section16.. for hean8 space if heaed sldrs are auorized. Addition1eaed aircraf shelers my be auoriz o proec gier ercepor

zcc oy snecers will be demeaned onthe basis of individl missions and locscions.

F. Base hoto boratory (Category Code 141-743). A spaceallowance of 640 ft" [60 m ] is authorized for this requirement. Thisuncton, if required, is normally included in the Operational Trainingfacility.

G. NS430B Reconnaissance Photo Laboratory Support Fa;ility(Category Code 141-745). A space allowance of 4,500 ft" [420 m’| isauthorized for reconnaissance actical squadrons.

H. Reconnaissance Photo Laboratory (Ctegory Cage 141-745, Def. Dg.AD 36-32-15R1). A space allowance of 12, 960 ft" [1,000 m-] is authorized forreconnaissance tactical squadrons.

I. Squadron Operations, Single and Combined Facilities (CacegorCodes 141-753, 141-453, and 141-61). Each flying squadron requires anoperational facility for planning, briefing, administration, and cri ique ofcomoat crews. A comand Post (Combat Operations Center of 1 ;nn - r,^ _21
s included in the facility. A composite facility is aur.horized at those.locations where it is desirable to combine Squadron/Base Operations andCommand Post space authorizations vith-Cat. Code 218-852, Parachute and DinghyShop; Cat. Code 171-212, Flight Simulator Facility; Cat. Code 141-745, Recon-.n_isnce_Ph_Laborat.ry and Cat. Code 171-447, Counicationa-lectronics-rnzg acxxxcy, provxaed none of these requirements have been previouslyaucnorxzea or constructed. .Space allovances are as follows:

Mission
Ft2Building Area

2 Def. Dvg.

Air Refueling Squadron (EC-135)

Fighter Interceptor Squadron (F-106)

Tactical econnassance Squadron

Air Rescue and Recovery Squadron/
Special Operations (HC-130 +
H}I-3E) or (IN-1H / UH-1N)
(AC-130)

Tactical Air Support Squadron and
Direct Air Support Flight

15,249 1,416

12,480 1,160 AD 30-10"32R1

15,180 1,410 AD 30-10-36R1

17,000 1,580
26,000 2,415

28,027
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Faccical Fighter Squadron (F-104,
Y-.10$, A-37, A-.7, A-10)

1,330
Tactical Fighter Squadron (F-4) 1,370
:Tactical Airlift Squadron (C-7,

C-!23, C-!30) 16,464 1,530 AD 30-10-24RI
Additional Space shall be provided for sorase of AIR CREW chemical warfareensemble (PERSONA EQUIPIENT AREA). The following criteria shall be used codetermine space allocaCons:

AD 30-10-26RI

AD 30-10-34R1

Ar Crew embers
Area

AO 28-13-123.

1 co 20 100 921 co 80 300 28$1 co 150 650 60
151 co 280 1,0&0 97

Fltghc Smulaor Facilcy (Category Code 171-212).
1. A-7 Aircraft are authorized 4,678 ft2 [435 n2], Def. Dg.

2. 2A-10 Aicraft are authorized 4,615 fC2 [429 n2] for ANGand 5,550 fC [515 n’] for USAFR units. Addiciona space may beaurJorized when fully justified.

3. All oher acraft are authorized 4,050 ft2 [376Def. Ikg. AD’23-13.. Operational Trainng Facilities (Category Code
l. Ar Force Reserve Associate units operate in conjunctionvCh re.at Ar Force units and are so desisted d sit.ted araZ for rescue persoel Sace s Co sere as

(clZ flz crs r c povxaea zor operations" )’ ’ acccZ bzec officer c la"

oe .:qdon, lo, pilots biefinl :oo:, la:nes, and chancalequn :o. fac1y ill be ed o ez by assed

acon qson. Te sco for vce assoczaCe i is as roll,a: P e arous

A/wGroup .(C:g) vch one flyn$ squadron 20,300 ft2_[1,885 m21(C-I&I C 5) rCh one flnz sqdrou 3- 5 fez r oq .]C-11/C-5) c fly

V (C-141/C-5) four
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3. OCher Units (Def. Dvs. AD 28-18-08). The func;ionl spqe
alloyace for ocher separately-located flYinS Stoup is 19;600 fC" [i,820 m’].
The basic eraCol Trainin facility is desisted as cn for all
G/US Stoups (i.e., TAC, UC, ud SAC). Refl/ns, TAC FiCer, TAC
Airlift and Rescue units (listed above) may be uchorized vug headquarters2If the wins headquarters is included, an additional sce of ,00 fC" ]595 m ]
shall be authorized. Additional space p Co 4,000 fC [375 m*] may be
authorized on an individual basis, if fully juaCified for any unic (i.e., TAC,
NAC, SAC, and ADC).

L. CoamunicaCioos-Eleccronics Trinin$ Facility (Ccesory Code
171-7).

1. Communications-Electronics units (non-flying) are authorized
the ollowin$ space allowances:

Mission Fc2Buildin$ Are;m2] Def. DZ.

Combat Communications Group
Collocated wich a Combat
Communication Sq (AFCH)

Combat Communications Sq (TAB)

Air Traffic Control Flight

Combat Comuniccions Sq (TAB) on
"Air Traffic.Control

Co|bar Communications Flight

Combat Communications Sq
(Concinsency)

Coibac Comunicacioos Sq (DCS)
Collocated with a CombaC
CoamunicaCion Sq (DCS)

Combat Communications Sq (DCS)

Squadron.

Tactical Control Group
Collocated wich a Tactical
Control Sq (TACC) and a
Tactical Control Sq (CRC)

Tactical Control Group Colloc.ed
with Tactical Control Sq (TACC)

24,125 2,240 AD 28-13-121

13,&82 1,2.50 AD 28-13-116

5,200 &85 AD 28-13-118

16,884 1,570 AD 28-13-120

9,200 855 AD 28-13-117

17,472 1,625 AD 28-13-118

38,071 3,535

26,896 2,500

16,846 1,565 AD 28-16-20

59,200 5,500 AD 28-16-23

35,880 3,335 AD 28-16-26
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Tactical Control Group
Collocated wch Tactical
Control Fllht (ACP)

Tactical Control Sq (CRP)

Tactical Control Sq (CRC)
Collocated with Two Tactical
Control Flights (FACP)

Tactical Control Sq (CRC)

USAFR CONN Flights 19-23NN

USAFR CO Flights 27-39

US CO Flhs 3-59

23,920 2,410

24,80 2,275

28,175 2,620

2,g20 2,410

2,700 230

3,220 300

5,300 492

D 28"16=22

AD 28=16-25

2. Cunication-Electronics units located on the same site asflying units will noC noraally be authorized kitchen, dinin orspace, but will jointly use such snac -,,---;.......’.
M. Aeroedical Evacuation Training Facility (Category Code 171-49Def. Dvp. M-3076 and -3075). This facilty provides s aperatios of aeomedical evacuation -e

pce for Craxnxng and
6,578 ft [610 ] or C/sis f -. . .AE squadrons are authorizedz- -czon vne a flients are[5 J. Oersized Aerdcal ,.uu zc
additional ace (1 ^nn 2 r.’_2"’;;on xlatssquadrons aay be allocated
sugared ’= - ’’" "’- t: ] saximm) if fully Justified
Cr
s- ._.-y noodle aeroeical r.alin$ Facilities or Strat .ntsevs w use te criteria o egc Asr Evacuauon,,.......... f Reserve Forces General Trainin-, o copue space zor the additional personnel

$ (Cat_ Code
will be assigned o he entire facility.

Cat. Code 171-449

N. Firing Ranses (small arms).

1. Indoor Sall Am Ran|e 5 Psition Cand 171-9, Def. D & ( ae$ory ode 171-475$. 8 06 07). A Space allowance of 2is authorized for his lev 2,292 ft [210 m
no other Reserve = xacility ghould be prosraed on1 when
ntilizaion.

Component or actv= orce range Ls available for. Outdoor Ran8es. Small Arms Range System (Category Code-/=) an outdoor range up Co 21 firin8 points, supported by Small Arms
2,.ksnahip Training Unit (SAKI"U) Building (Cat Code 171-476) of 1,800 fttxo: I. Local conditions should be carefully considered when selecting thetype range required.

O.- Aerial Port Tra/.nin$ Facility (Cate|ory Code 171-873).
1. These facilities provide for the administ.gnd.cro functions of an Aerial Post-Flight, a-d Aer aive training

erxa ort Flight requires 11,500 ft2 [1 070 0
2‘ za, vor quaaron. An

xor C-7, C 123, and C-130units Co provide apace for packing cargo parachutes risgin8 of deliveryequtimenC, storage of prupacked loads and supplies,’sdminiatrative and

16-61



classroom training areas, latrines, and mechanical equipment root. Sufficient
area for secure parking should be provided adjacent to this facility to
.accomodace assigned car$o handling equipent An Aerial Por Squadron with
aerial delivery capability, requires 12,156 f" [1,130 m ].

2. Aerial Por Squadrons or obile Aerial Port Squadrons
collocated with associate units are trained to provide cargo, meil, passenger,
ad patienC-handlln8 services. Spce for2unit admlnscration (&,000 ft [372
m ]), classroom training (1,000 ft [93 m ]), andactive duy advisor will be
provided. Aerial Port Squadrons or Hobile Aerial Port Squadrons attached and
no collocaced2wiCh associate units will be provided spqce for niC administra-
tion (1,200 ft [110 m |), classroom training (2,S00 it" [260 m’]), and active
duty advisors. Facilities for housin8 these units can be provided by host base,
gaining command, or constructed by AFPS and mincained by host base.

P. Aircraft Weapons Calibration Shelter (Category Code 211-17,
Def. Dvgs. AD 39-01-86 and AD 39-01-87). This facility provides space for
performing boresishCing and harmonization on ire control and reconnaissance
equipment. An open-type facility of 3,530 ft’21325 m’ is authorized in warm
climate and a closed-type facility of 8,353 ft [775 m ]is authorized in cold
climece.

211-152, D. General Purpose Aircraft faintensnce Shop (CaCegor Code
DSw. AD 35-01-&0). A space allowance of 17,051 fC [1,585 m2]

is authorized for ANG/USAFR flying units. Programin| documents for this
deficiency should reflect the type aircraft, number of assigned aircraft,
present shop space by funcCionsl areas, and deficient space requirements by
functional areas. Preferably, this deficiency should be cited as an addition
to existing hangars or maintenance dock. Any shop or functional area
requirement previously authorized (not yeC constructed or constructed and in
existin assets) in at Code 211-152, General Purpose Aircraft fainCenence
Shop;.Cat Code 211-15&, Aircraft Organizational intensnce Shop; or Cat Code
211-157, Aircraft ngine, Inspection and Repair Shop; will not be duplicated
in this or any other facility Chat may be authorized. Fighter air,raft wich
require a Fiberglass shop shall be authorized in additional 300 fC [28 m-]
for this function.

R. Nondestructive Inspection (NDI) Shop (CaCegory2Code 21-153,
Def. Dw. AD 35-60&5). AtoCal space allowance of 2,&00 ft [222 m for ANG
units and 2,699 ft [250 m] for AFRES units is authorized for field level 2
nondestructive inspection of aircraft components. Add approximately 00 fC
[38 for latrine and heating/utility room i constructed separately.
Additional space may be authorized on the basis of increased requirements,
when fully justified.

ArcrafC Organizational Haintenance ShoP2(CaCegoy Code 211-15&,
Def. Dwg. 39-05-26). A space allowance of A,008 ft [372 for each
large maintenance dock/hangar is authorized for ANG/USAFR flying units
including latrine wiCh lockers) and heating/utility root. Shop space
allowances for small and medium-size maintenance docks will be proporCionslly
reduced.

T. Aircraft Engine, Inspection and Repair Shop (Category Code
211-157, Def. Dwg. AD 25-79-0&). This facility provides space for performing
maintenance on aircraft enaines. Space allowances are as follows:
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Tpe &rcraf f  uilding Ar a

&’7, &’37, C’I&I, F-, F-105, A-10,
C-130

F-16
KC-135, UH-IN/H-IH or C-130/HH-3E
AFRES: F-&, S-I0, C-130

8,000 745
10,000 930
8,000 ?65
10,000 930

hrnere an engine, inspection, and repair shop is required for units having
propeller-driven aircraft, an additional 2,600 ft [225 m is authorized for
a propeller shop. This is not applicable when he propeller shop is included
in the aircraft maintenance dock or hangar wih shops.

U. Haincenance Docks and Hangars.

I. The Coral number of authorized covered aircraf dock or
hangar spaces in support of aircraft maintenance activities for a base or uic
may be computed as follows:

HISSION PAA Spaces Authorized
A-7 18 4
C-130 6 1

8 2
C-130, C’7 16 3
Fishter (All other) 18 5
Fishier, A-37 26 6
llli-IH/UIi-IN 5/5 3
HC-130/HH-3E 4/6 I
HC-130 I
C-123 16 2
KC-135 8 2

2. For maintenance docks or hangars without shops or adminis-
trative areas, space requirements in addition to maintenance floor area may
include, limited space for Cool crib, parts storage, latrine, and heating/
utility room, unless space is authorized in accordance with section 16.4.2S.For shop and administrative requirements as an addition to a dock or hangar,
see sections 16.6.2V and W. The number of spaces may be increased to accom-
modate coyered corrosion control facilities, when fully justified. Require-
merits for missions not ehomswill be computed in accordance with active AirForce criteria.

.V. Larze aintenance Dock/Hangar Combined Facilities (Category
Codes Zll 152, 211-15&, 211-17, and 610-129. Cosice aircraft ncence

2and aiisCrscioa facilities y be auorized a space allowance
[6,030 m ] f. g. 39-05-26, Sheet 2). y shop or fcionsl ares
ruirns preoly luorzed (no ye coniCcCed or consccced and
uiitinl anse) v11 not dlicaced s or any other shop, incenance
ck, or Ear t my be auozed. UCs anorzed addiCiqnalce doc/nasrs are 8uorzed I space allowance of 26,083
for each 8ddciol dock/naar space required (Def. 8- 39-05-26, Sheet 1).
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I4. Aerospace Rescue and Recovery Squadcon lqedium lqaincenance
Dock/Hanaar Combined Facilities (Cate8ory Codes 141-4S3, 1&1-753, 211-152,
211-154, 211-157, 211-177, 218-712, 218-852, and 6100129). Composite
squadron/base operations, aircraft maintenance, nd administration facilities
may be’ authorized a space allowance of 30,574 fC [2,8A0 m ]. The coaments
as to nonduplicaCion of shops and functional space requirements in section
16.4.2V also apply to this facility.

X. Automotive Hantenance Shop (Cateaory Codes 214-425, 214-467,
and 610-121, Def. Dw8. D 35-02-63).

1. The basic facility consists of administrative and
mantenancq shop space, includin8 r.he refuelin8 vehicle shop space of 1,500

[140 m’]. Space allowances are as follows:

Vehicle Space Factors* Arm Required
fc- In

Up to 100 5,094 475
101-130 5,855 545
131-160 6,630 615
161-190 7,396 690
-191-220 8,163 760
221-2.50 8,930 830
231-280 9,697 900
281-310 lO,6A 975

*As defined in AF8 86-2 (reference 16i).

2. Lrler shop space may be authorized on-the basis of additional
vehicle space factors, using active.Air Force criteria.

Y. Combined Automotive/A Shop (Category Codes 214-426, 18-712,.and610-121, Def. 18. AD 35--0264). A space allowance of 7,668 fC [710 mz] s
auorzed for separately located come,cacaos-electronics cs. en a
lar8er shop is required, addition1 space y be auorized on e bass of
creased vehicle space factors and/or pieces of A. additional
requirnCs 11 be grosrmd and jCfied on an individl basis.

Z kuco Storase Facility (Category Code 24-428, ef. Dw8. AD
33-O7-16). A basic space allowance of 4,800 fC [455 m ] is authorized at
locations haven8 s minimum of 50 assianed vehicles. For locations havin$ a
mimum of 100 assizned vehicles, a space allowance of 7, 200 ft" [670 m’] is
authorized. Larger storage space may be authorized dependent upon climatic.
area or on the basis of additional vehicle space factors hen fully
justified.

AA. Avionic/Weapons and Release Systems Shop (Category Codes 217-712 and
215-552). Facility space allowance for maintenance of aircraft avionics
equipment and/or a*rcraft weapons release systems ae shonin the followin8able. For USAFR fijhter cs a standard 8,550 fC" [795 m’] fallacy,
includ8 a shop, is auorized for s weapo and re,ease sysC shop(cae8o code 215-552) and a standard 6,700 fC [6 m facility is
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authorized for an electronic countenseasure$ (CH) pod shop/storase (catesorcode 217-713). For USAF avionics shop (catesory code 217-712) space
requirements follow table 24-5, AFH 86-2(C8) v’,.h the addition of the F-16 to
Tactical Fighter Squadron mssion aC 12,700 fC" [1,180 m ].

Hisslon c2Buildin$ Ares
[=

Def. Dw8

Tactical Fishter Sq (A-10)
Tactical Airlift Sq (C-130E-H)
Tactical Reconnaissance Sq
Tactical Airlift Sq (C-130
Tactical Fizhcer Sq (F-105)
Tactical Fizhcer Sq
Tactical Fishcer Sq (A-7
Fizhter Interceptor Sq
Air Refuelin$ Sq (KC-135)
Air Reserve and Wea.her Reconnaissance

Sq (HC/WC-130, HH-3)

18,656" 1,735 AD 35-60-60
6,00 595 AD 35-83-01
12,730 1,185 AD 35-60-42RI
3,360 315 AD 35-01-40
}0,500* 975 AD 35-60-41
21,420" 1,990 AD 35-60-48R2
21,730" 2,020 AD 35-60-49RI
13,520 1,255 AD 35-60-47
5,376 500 AD 35-60-51

6,400 595

*Includes space requirements for weapons and release systems shop.

BB. Aerospace Ground Support and Equipment Shop (Catesory Code218-712, Def. Dvs. AD 35-3208].

follows:
1. Space allowance for separately-located flyin8 un.ts are as

No. Pieces Shqp/Admzq
ACE Equip Sorsseo otai 2

Up Co 80 2,400 .225 1,920 180 4320 400
81-120 2,880 270 2,&O0 225 5,280 &90
121-160 3,360 315 2,880 270 6,2&0 580
61"200 3,840 355 3,360 315 7,200 670

2. hen eddiCionsl flyin| and/or comunicaCions-elecCronics
units are collocated, addiCionsl shop, administrative, and 8Corsse allowances,based on the qusniCy and .types of AGE equipmen ansi8=ed, should be developedand justified in Use appropriate prozraminz documents. Separate space for
nopowered suppor equipment will not be provSded throush new construction.
Exiscinj resources, i.e., hasara or docks or uncovered scorase ares, may be
used.

CC. Parachute and Dinghy Shop Catezorg Code 218-852, Def.
36-33-12). A space allowance of 4,;d)0 ft:-z[&10] is auorized for
facily.

DD. BasEqsineer rs/Ltn8 (CaCezory Code 219-9. A basic
facility of lO,23"ft" [950 ] is required for ANG hose bases vith "Pref" cil 8nqerinz crabinS activity flcs (C-F-2 Ce); 1/ ces

ZlZL3. requz l&,O fc [1,3 m ]. "Pr ef" v8
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teams shall be authorized additions1 scope if fully justified. At USAFR-host
bases, use acCie_.frce criteria for base civil engineering support funqCion
facilities. USa=n rriae Beef squadrons are authorized 4,680 ft [435
here the Prime Beef squadron is located on an active fgrce inaallation and

authorized.remtefrom the host base shops, an additional 1,320 fC [125 ’]. As)munitio Magazine. Space allowance for one separately-located
ft" "unit is 1,610 [150 ]. For increased explosive and aunition requirements

to support flying missions, additional space may be authorized in accordance
with active Air Force criteria.

FF. Paint, Oil,.and Dope Storage Building (ategor Code A2-257,
Def. Dvg. AD 33-17-09). The space aowance of 630 ft [58 m ] shall be
provided for the storage and2dispening of paints, oil, dope, chemicals, and
gases. As additional 150 t [14 may be provided for Base Civil Engineer
storage of like items.

GG. Liquid Oxygen Storage (Category Code A2-255). A minimum of
two 500 gallon [2,000 liter] liquid oxygen tanks are authorized for sir crew
breathing purposes. For increased requirements, active Air Force criteria
will be used.

H. Base Supply Administrative and Warehouse Facility (Category
Codes A2-758 and 610-142, Def. Dwg. AD 30-06-0 R1). 2The functional space
allowance for one separatelylocatedount is 25,200 ft [2,3A0 ]. The total
may be increased by 3,000 ft" [280 m’] when required to support other units,
on or off base, that have separate missions. For addiitonel space
requirements, active Air Force criteria will be used. Additiqnal storagespace for mobility storage shall be allocated based on 3.5 ft" [0.33 m per
mobility assignee." Units (bases) hang storage requirements of 12
pallets shall be authorized 3,000 fC--[2SO ’]. Bases which are required to
store mor or eer than 12 pallets "shall have space added or reduced at a rate
of 250 ft [23 ] per pallet.

1I2 Base Open Storage (Category Code 452-252). Six hundred square
yards [500 ] are authorized. For /acreand requirements, space allowances
will be computed in accordance with active .Air Force criteria as described inAFH 86-2 (reference (16i)).

JJ. Base nsineer Open Storage (Categor Code 452-255). Space
allowances will be computed in accordance with active Air Force criteria as
described in AFH 86-2.

KX. Medical Training and Administrative Facility (Category Code550-143, Def. Dvg. AD 32-06-31RI). A space allowance of 7,600 ft" [705s authorized. If a patient vardcn be flly justified (such as training
site locqtions) maximum of 500 ft" [ may be added Yor a total scope of
8,110 ft" [750 ’].

L.. eapon System Maintenance Management Facility (Category Code
610-129, Def. Dg. AD 30-08-08 R1). Facility space allowances for maintenance
control are listed below. These functional ares requirements, if previously
authorizbd (no yet constructed, or constructed and in existing assets), wii1
not be duplicated in this or any ocher facility that may be authorized.
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ft" [m+]

C-130/0-2 4,800 445.
A-7/A-10/A-37/F-4 6,000 560
KC-135 7,384 685
IOi-IH/UH-ZN 3,000 280
HC-130/HH-3E 3,000 280. Air Person Dormitory (Cce8ory Code 721-211).

1. Construction for permanent-party personnel shall be inaccordance with active Air Force criteria.

2. Construction for UTA, or other tearporary-duty personnelshall be coarputed as follows:

a. F.NT.ISTF.U PERSONNEL
E1

b. OFFICF.R’ S QUARTERS

75 of actve force scope
criteria (Category Code
721-211)

50 of active (Cate$or7
Code 724-414) force code

c. Dormitories t permanent field trinin8 sites shall beauthorized on a hais of 90 of the authorized sCreith of units ttendn8field trinin8 concurrently.

NOTE: New or replacement facilities will not be proiramed unless neconomic analysis justifies construction versus contract billetn8.
NN. Dinin! llall (Castory Code 722-351, Def. Dup. AD 36-05-123and AD 36-05-124). ANG/USAFR dinin8 halls are considered to be consolidated

occxns oner ran ctve gores bse (flyin erous with no--
Y"

in| unit), space allowace of 6-600 fc _z-_ "-7"
t--- j zs muaorizeo whereversle ssilned screnlth is from 500 co 800 personae1. AC those locationsWoere verl ssilned streulth is 800 Co 1,000,.a space allowance of8,450 ft [785 ] is uChorized. At locations lere the versle sslnedstrenlth exceeds 1,000, additional space may be authorized when fullyJustified+ Woere or.her tFpe uiCs are collocated, it is expected Chatu:ilization o these fcilities trll be made.

00. Fire Station (CaCelory Code 730-142, Def. ])tel. AD 36-30-13).The space allowance for separately located flying units which, are re uired toprovide fire protection includes room re. The space allowance forqunicslocated on civil or mliCary airfields tdere fire fighting capacity ismaiatned by the base opertor are not authorized.bunk room area. At basesdzere USAFR has airfield fire protection rqsponsibilty, the total space;:ioTd for "..he fre station i, 11.385 f," [I.060 1+]. or.her llovance,
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No. of Authorized
Vehicles ft [m f-- [m

5,850 545 5,015 465
6,760 630 5,925 550
8,320 775 7,329 680
9,230 860 8,239 765

AFROS Fire Protection personnel collocated.with host fire depart-
merits are authorized 1,000 ft [93 m ] for administration,equipmentstorage and bunk room. An addition to the host fire station is thedesired method of providing the space if the station is not largeenough to support the added Reserve personnel.

PP. Notor Pool Parking (Category Code 852-261). Space Allowanceswill be based on cota vehicle space factors, using active Air Force criteriaas described Ln AFH 86-2 (reference. Non-organizational Vehicle Parking (Category Code 852-262).Space allowances will be computed in accordance with active Air Force criteriaas described in Aq 86-2.

RR. Refueling Vehicle Parking (Category Code 852-269). The pavedarea allowance for refueling vehicle parking (exclusive of access requirements)shell be computed as folZows:

No. of Authorized
Vehcles AreaEacb Vehicleyd [m ]

400 335
375 315
355 295
345 290
335 280
330 275
320 270

SS. Vehicle Fuel Storage and Dispensing. One computing commercial-type dispensing pump is authorized for each 150 motor vehicles assigned.here more then 150 motor vehicles are to be served, a multiple fueldispensing system shall be provided. raere more than one grade of motor fuelis required, separate storage and dispensing Yacilities are authorized. A5,000 gallon [20,000 liter] underground storage capacity for each type ofgrade of fuel is authorized.

TT. Reserve Forces General Training Facilities’(Category Code171-43).

1. Separate Facilities are quired co support various ANG andAM Reserve nonflying units including, but not lmited to, Hedical ServicesSquadrons, Nobile Naintenance and Supply Squadrons, Electronic SecuritySqumdrons, and Weapons Systems’Security Flights. The required space includesoffice and administrative support space, classrooms, latrines, and mechanicalequipment room when constructed separately.
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2. Additional space requirements for mobility equipmen
storage, training mockups, work areas, or other requirements unique to a
particular unit will be separately determined and justified.

Space requirements for general training:

No. Personnel ft2AreaAuthorized [m2

.Up to 30 3,220 300
30-45 3,900 360
6-55 4,187 390
56-100 4,$$8 425
Over 100 6,000 555

&. The space requirements for general training are based onthe number of personnel authorized. The areas specified are maximum areas
authorized for the number of personnel assigned. Certain Air Reserve fore
missions may require less than the mexmum authorization. Thisspace all
not be duplicated. When this facility is constructed, 2,200 ft" [205shall be deleted from the Operations and Training facility.

UU Fuel System/Corrosion Control aintenance Hangar (Category Code211-179). These facilities provide the necessary areas to perfor: maintenanceon aircraft fuel systems and to wash aircraft. Space allowances are as
follows:

Mission Building Area
2ft2 [m

Tactical Fighter
Tactical Reconnaissance
and Fighter Interceptor
Units

KC-135

C-130

Definitive Drawing

11,000 1,020 AD 36-36-37

26,280 2,4A0 AD 78-24"3

22,354* 2,075 AD78-2&-33

*An additional 400 ft2 [37 m2] added for Reticulated Foam storage room.

W. Airfield Requirements. Requirements for airfield runways,
taxiways, aprons, navigational/approach aids, airfield lighting, arresting gearinstallations, and related airfield facilities will be determined in the samemanner as for the active forces when located st active Air Force bases.Adherence to these requirements st other locations will be modified by AirForce Regulations or Air National Guard Regulations to meet applicable FAA,Navy, or other genc criteria.

W. Utilities, Roads, and Railroads. Requirements for utilities,roads, streets, sidewalks, |round improvement structures, railroads, and otherrelated facilities will be determined in the same manner as for the active AirForce, unlesq othervise indicated.

16-69



XX. Disaster Preparedness. A maximum of 3,000 ft2 [280 m2]
(includinz administrative area, classroom, storase, and toilet facilities) is
authorized. If located where any of the above components can be shared, scope
shall be reduced accordinsly.

YY. Rocket Storase, end Checkout andAssusbly Facility (Catesory
Code 422-256). & space of 16, 368 ft" [1,520 m+] is authorized for this
facility For mssions which require Sun maintenance and ammunition scra e
3,2( ft" [305 m’] shall be added for a maximum of 1 -6 ..z g

9, 32 ft [1,825 m ].For USA-II units authorized this type of facility (AC-130 and alt fishtes) a
conventional munitions shop (catesory code 216-642) of $,$40 ft [515 m is
authorized. This facility s desisned for on-lne support. Lve missiles
and 30 ==/20 m 1 munitions mut be stored in accordance with AFIi 127-100.
AdCional area can be authorized based on ncreased weapons/munitions
requirements.

16..3 General Criteria. Any additional criteria concernins electronic,
mechmnical, interior finishes, etc., noc discussed in chapter 16.4, are
discussed and the requirements are identified in AFH 88-15 (reference
and ANGR 88-1 (reference (16k)). USAFR shall confo co AFM 88-15 standards,and ANG shall condom co ANGR 881 standards. Yactltes which are co be
constructed on Navy propert7 will be designed vtch NAVFAC Design Criteria.
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(16a)

(16b)

C6c)

C16d)

(16e)

(16g)

(16h)

(16i)

(16k)
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CHAPTER

FAIRLY HOUSZNG

APPLICABILITY

1.1 This chapter sets forth the policy, standards and criteria
to the design, construction, acquisition and improvement of military
housin9 in the United States, its possessions, and foreigncountries.
Exceptions and/or waivers my be granted as stipulated in Chapter
lnual.

1.2 These criteria are applicable to the construction, acquisition and
improvement of fmtly housing facilities. Mhere specific criteria are not
included, the general criteria presented in preceedtng chapter are
applicable. Therefore, this chapter must be used tn conjunction with the
remainder of this manua|.

17-2 OBJECTIVES.

2.] Quality. The goal of the af]ftery family housing construction
program is to provide at the earliest practical beneficial occupancy date, new
housing of high quality within the space mnd cost limitations set by
Congress, and at the most reasonable cost considering both initial investment
and the life ccle cost of opermtion and maintenance. Special emphasis shall
be placed on obtaining the best practical, functional and esthtic design for
each project, both with respect to living units and site. Another goal is to
pursue a vigorous program for the improvement of existing public quarters in
order that obsolescence may be avoided.

2.2 Regional Considerations. Housing projects shall be adapted, insofar
as practicable, to limtfc conditions, construction materials, and building
techniques prevailing fn a regton, except that these rtteria shall take
precedence.

17-3 LZTATZON$ ON SPACE AND COST

3.1 Net areas, tO U.S.C., Section 2826 (reference (17a)) establishes net
area limitations for family housing. An increase of S is allowed to permit
award of turnkey construction contracts. The intent is to permit turnkey
proposers to use "off-the-shelf" designs currently being constructed in the
comercial marketp|ace. This $ increase is not peraitted where plans
submitted by turnkey proposers are designed speciftca|ly for the military
family housing project or where designs are not currently being offered to the
cmmmrctal market. Proposers’ submissions reflecting a decrease in the
statutory net areas that is not greater than 5 are also considered fully
acceptable and shall not be pena|ized for the lesser area. Mhere solar energy
sstems are fmastble and economical, costs and area criteria my be exceeded
to the extent required by a solar energy system if it is to be installed.
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A. Net Area Definition. That space inside exterior and party walls. Net
area excludes:

I. Unfinished basement or service and bulk storage space in lieu of
basemnt;

2. Attic;

3. Garage; .
4. Carport;

Open or screened porches

and landings; and,

7. Zn multffaatly dwellings, comon stairways, halls and entries.

B. Enclosed Porches. In localities subject to adverse weather
conditions, such s wind-driven stst and/or noxious atmosphere, open porches
may be enclosed with appropriate fenestrat|on and/or screening and not
considered to increase the net area of the quarters, provided that heat and/or
air conditioning is not added and the basic character of the enclosed area is
sttll that of a porch.

C. Size of Living Units by Sedro Count. Statutory floor area
ltattattons are as follows:

Pay Grade No. of eedrooss Net.F]oor rea
0-7 and above 4 2100
0-6 4 1700
0"4, O-S 4 -1550

3- 1400

O-I 0-3, M-1 ;1’4,
E-7 E-9 1550

]450
1350
950

E-1 through E-6 5 1550
4 1350
3 1200
2 950

*Net floor area mey be increased by 105 for officers hoTding special comand
positions (as designated by the Secretary of Defense), comanding officers of
fnstaTTattons and senior non-cmmisstoned officers of installations. This 10
shall not be added to the 5 permitted for turnkey proposa]s.
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]7-4 DESZGN POLZCY, STANDARDS AND CRZTER;A.

4.] Site P]ann]n9.

A. Noster Plans. Noster plans shall reflect the current ftve-ear p]anfor flatly, houstng. Housing projects to be constructed at Installations wtth
]anned future housthg Increments shall be des|gned as part of anoustng siting plan reflecting the five-year plan. Proper orientation andarch/tectura] treataent to reduce solar lods and optfaize pass/ve so]a

heattng shall be considered.

B. Butldtng Separat/on. One-story un/ts shall normally be stted so thatparty (or end) walls are not closer than 20 feet (6100 m) apart (]0 ft (3100m) s/de rards) and under no condition closer than 15 ft (4600 m) apart (7.5f (2300 me) s/de rds). End unlts of row and duplex untts and o-sostng;e units nosily shall be stted 25 ft (7600 m) fr adjacent end unitsof row or duplex units or stor sing;e untts, and under no conditioncloser than ZO ft (6]) to adacen e untts of r or duplex un/ts.

C. Sefey and Notse Considerations. S Chapter 4 Site PlanningCriteria.

O. Landscap/ng. Sha]l confora to the follow/n9:
1. Planting. Existing trees and ground cover shall be retatned to

so!oct/on of .ed/ng, sodding,wr pr]ng nl o. poveo rot Slilatlon of ftnish Fldes.e, eaSl/ mnan pantlngs of proprlate trs and shrubs, vtthhasfs on area any/fount rler an unit treant, a] provided.

2. Underground Sprinklers. Underground sprinkler systems may beprovided only for cmmmn use areas tn artd regtons.
E. Offstreet Parking. Ever effort shall be made to include of/street"pr/vate driveva park/ng" /n basic destgns. Drivewa lengths shall be]1m/ted to space for to cars, one under cover and one in the open.
F. Trash and Garbage Collection. Appropriate arch/tecturill treatedscreening of trash and garbage conta/ners at each tnd/v/dual 1/vtng unit shallbe provided. Cans should be stored in a manner to prevent the attraction ofrodents, i/here racks are provided, they shall coofom to FederalSpecfftcat/on RR-H 1070 (reference 17b)). The use of detachable, centrallylOClted trlsh conta/ners, centrally placed can collect/on bu/ld/ngs, and/orother s/m/lot stm for central depes/t and collect/on of trash /n fam/lhous/ng areas fs d/scouraged, except for lov r/so (alk-up tpe) and high r/se.par.tm..nt b/|dings..Except/ons to .these cr/teria are per/tted where central’ash oeposlt and collect]on systems.

I. Can be located and appropr/ately screened in a mnner that the.vfll not be vts/ble fro the main approach to un/ts or clusters;
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2. Wt11 not Impede pedestrian and auto trafft, nor reduce the
number of planned parktng spaces; and,

3. Wt11not create a hazard to mll children or a sanitary, rodent,
or odor nuisance for the occupants.

4.2 Type of ktvtng Untts..Multtstory, ro-type to,rehouses, single-story
and/or two-story duplex or individual untts ,my USed en|tsted personnel
and officers. Single-story units ay be either n duplex configurations or
connected to the ends of t-story rov-t:/totmhouses and apartaent
structures. Where three-story flat type buildings are contemplated, design
must be such that enb’y to any unit does not exceed one f|tght of statrs. At
project sttes Involving steep gradients, extme care shall be taken to select
untt types whtch ost efficiently and econ|cally adapt to the stte with
mtntmu change in extstlng contours. $ngle untts and apartment units ay be
provided as follows:

A. $tngle Untts. $tngle untts my be. provtded n ali cases ,here land is

B. Apartment Houses. Consideration shall be given to patient-type
livtng un|ts at |nsta|lattons with mtsstons htch tnclude schools and/or
special tratntng acttttes requiring pemanent change of station, but less
than a fu|l-lengh tour.

4.3 Complete Projects Of Basic Adequacy. A completely adequate, fully
equipped houstng project in.accordance wtth the provisions of ths chapter,
Including all requtred elements, finishes, equipment, and bastc site
mproveents, sha|l be provided tn all cases.

A. Living Units. Shall tnclude the following mundatory item:

1. Range.

Refrigerator of appropriate size.

3. Adequate kitchen cabinet and counter space.

4. gttchen exhaust fan to the exterior.

5. Garbage dsposers, except at those Installations wtth Inadequate
sewage tsposa| sstem.

6. Dishwashers.

7. Resilient floor finish in kitchens, baths and poeder .roos shall
be sheet vn|. Asphalt ttle sha|l not be used. Carpet may be used tn other
11vtng areas.
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8, Ar condtlonng, evaportlve coong or chanca ventilation
when permtte n accordance wtth Chapter 8.

9. Auxt|ar (store) sash vhen authorized or double g;aztng tn teu
thereof (see Chapter S).

|0. Utt]|t connections and dryer vent for occupantooned cothes
washer, electric clothes drer and upr|ght freezer.

]]. Screens.

]2. Saoke detectors.

]3. Yenettan b]tnds or wtndo shades or drapes.

]4. Adequate bulk storage space (see sectton

]5. Telephone out]ors (see sectton

]6. Courtyards and outdoor gardens Ire essenta; to the
of thouses. a;;s, prtvacy fenctng, pavtng, and landscaping nessarachteve he requtred prtvac and appearance sha be provided. Fenced service
and drytng ards sha] not be provided. S;ves aa be provtded tn patioslabs o receive rvabe cothes drtng devtces.

]7. Prov|ston wt]] be emde for future energ consumption aeteng(e]ecttc servtce actor "drop" and hoattng ue] mter point) for each houstngunit constructed or undergo|ng ms,or rehabilitation.

S. Stte ]rovns: Sha; tnc]ude e footng mndatorfeatures:
;. Cete utttt services.
2. utr’roads, drtvas, parktng, lks, and street

3. Bastc andscaptng.

4. uate drainage.

S. Sned pads or racks t enc;osures for refuse cans.
6. Safetfenctng en utr (m stton

requtred
Project easter actors for electric, water, and gas utilities hen
obtain "bu]k" ut|]t rates; however, see

4.4 Architectural Criteria.

A. T3es of Construct|on and FSntshes. Tl)eS of construction, mterasand fnshes shall be selected for econoew as e]] as durability, lth tntast btnc agatnst mtntenance I orattng costs.



B. Requirements for Heattng and Coollng, As follows:

1. Insulation and Heat Transfer. Ltvtng untts shall be designed so
that th overall heat transltSSton coefficients wtll not exceed those given tn
table 8 l, Chapter 8, whtchappltes, to-jingle, duplex and mlttplex un|ts

which have heattng sstem. Ihereheattng facilities are to be air
conditioned tn areas having less than 3000 Fahrenheit (1670 Celsius) heating
degree daJrs, the "Uo" value shall not be greater than 0.26 (I.476).

2. Oestgn Conditions. The tndoor design conditions for all new
fmatly houstng units and for all ne heating and/or air conditioning systems
in extsttng houstng, shall be 68of (20oc) dry bulb for heattng and 78OF
(26oC) dry bulb for air condtttontng.These indoor design conditions shall
also be used tn sizing heating and atr conditioning equtpsant for all
replacement work tn existing fmtly houstng untts. Replacement condensing
units, evaporator cotls, weriatr furnaces, botlers and hot water or steaa
heat exchangers shall not be sized on the basts of the previous untt but shall
be sized using the design, conditions noted above and accounting for all energ3,
conservation retrofttsaasures which have ben installed or funded. The
recalculation for air conditioning.equipment shall use a saxtu ceiling/roof
"U" value of 0.05 (0.284) regardless of the actual in place value. Houstng
where air conditioning equipment is replaced on thts basts, sha|l recetve
first prtortty for retrofit work to bring the ceiling/roof "U" value to a
axtua of O.OS (0.284).

3. Considerations for Cooling. To reduce solar heat penetration and
facilitate coollng the’folloing say be desfreable:

m.. Reduced window and glass areas, particularly those facing
west and southwest, and increased use of fixed windows.

ltvtng units.

b. Roof surfaces of high reflecttvtty.

c. Location of car shelters on the west or southwest sides of

d." Use of existing trees and ne basic plantings.

e: Use of appropriate shading devtces.

4. Heat Pups. Pending revision of Chapter 8, OASD(t4RAId.)
Meorandul, 23 August lg83, "Use of Air-to-Air Unitary Heat Puaps" shall apply
to faatly housing proects.

C. Industrialization. Houstng proects shall pertt construction by
conventional or industrialized methods.

O. Baseents. Basements shall be considered where sites and costs
pertt, especially for "o-story units and tn cold cltsates requiring deep
footings.
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E. Habitable Rooms. Cetlfng hehts fn habitable rooms shall nomal be
no less than 7.5 ft. f sloptng cellngs are cons|dered he JnJmum heJgh oany part of the ce1ng shall be 7.0 feet.

F. Car Shelters. Carports nay be.provided at the rate of one per livingunit. Garages fn lieu of carports ay be provfded tn locations where the
v|nter design temperature ts -10oF (-23oC) or colder, and |n locatfons
where constant exposure to salt air or hfgh vtnds requfre enc|osed shelter.Garages offered by turnkey proposers ]n other c|]mtes 11 be acceptable
provlded they do not pena|]ze the other essential ]tees of the project.

G. Outdoor L/v]ng Fac]l|ttes. A terrace or porch arranged for prtvacfrog adjacent an|as nay be provtded for each |lying unit.

H. Bulk Storage Requirements. General storage space shall be provided
for houses which do not have besements or have basements ,thout easy outdooraccess or do not have usable attic space. The space shall be dtvded bet,een
the interior and exterior of the unit, and shall conform to Labe 17-2.

TABLE 17-Z

FOR HCU$1NG WI"I’IOU’T

Cambined Tetui of E=’re’ioe, and nt|rioP

Stooge Arz ..
2-1edema

(=.7

IThe mfnfmm area of exterfor storlge spa;e sh11 be 24 ft2 (2.2 u2) for2- and 3-bedroog unfts and 30 ft (2.8) for 4-bedroom units. Suchspace should be at least 4 ft (1220 hA) fn depth.
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MINIMUM C.05.- WIO’I’H AI.J.OWANCF.,S

01-43 0&-44 07 & iba’,

1Nora.1 clear depth shal; be at least 22 fn (560 ha.) except that 1then
closets may be 16 fn (410 nm) tn depth. Wfdths l|sted above whfch exceed 48
tn (1220 n,) ay be dtvtded between tv closets. The coset wdth shal not
extend beyond ether jamb more than 1/4 the wtdth of the door opening.

Z. Closet Requtrents. Ntntau closet stzes shall noralty be provtded
tn accordance wtth table 17-3.

J. Bathrooms. The number of bathrooms fn any stngle 11vtng untt shall
confor to the following:

1. To-bedrooa Untts. One full bath ptus one-half bath on any floor
not onta|ntng a bedroo tf the unfts are vo story.

2. Three, Four and Ffve-bedroom Unfts. Nomally two fu1 baths,
except that tn a two-story untt an addtfona] one-half bath (powder room)
sha17 also be provtded on the math flpor.

3. Optton. An addftlonal bath may be provtded hen requtred tn
quarters of flag offtcers, and colonels and Navy captafns who are conaaanders
of fnstallattons.

K. Energy Conservation. Appropriate energy conservation considerations
and crtterta stipulated tn Chapter 10 when available shaJ1 be 1ncluded n all
ne constructfon and eajor rehabflttatfon projects where they are cost
effective on a life-cycle basts.

4.5 (lectrJcal Criteria. The completed nstallatton shall comply with
all applicable requirements of the National Electrical Code (reference (17c)).

A. Underground Intallatfon. Underground fnstallation of the secondary
e]ectr|cal servtce shall be a base bfd ttem except where, ste conditions
prohtbft economical Installation of underground systems.
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B. Service Panels. Load center panelboards for individual living unitsshall be of the plug-ln circuit breaker type. Service panels shall be locatedin the utility room or other service area in such a manner as to provideconvenient access. Panels and panelboerds should not be exposed in living

C. Wiring. Maxlmu use shall be made of nonmetallic sheathed cable forbranch circuit wiring, and of service entrance cable for heavy-duty interiorcircuits, as well as for service entrance conductors. Installed conductors inrigid conduit or electrical metallic tubing shall be used onlywhere
specifically required by the National Electrical Code (reference (17c)).

4.6 TV Antenna Criteria.

A. Master TV Antenna System. A master television antenna syste may beprovided only when adequate reception of the nearest television.station(s)cannot be obtained on the ost efficient type of indoor antenna. Prewired TVantenna out|ets are ltaited to two per living unit. In living units withattic space, consideration should be given to installing the antenna in theattic space. The use of rooftop antennas is prohibited.

B. Co,unity Antenna Television or Cable Television Facilities. Theprvision of TY distribution service to atlitary personnel on U.S. bases isnorlly a matter between local business interests and occupants of ailttaryfamily housing. General guidance as to the provision of this service isprovided by the Military 9epartments concerned. Since the needs for this typeof service depend on vtrytng ctrcustances at individual locations, there areno general criteria for ervtcewtde. requtrmnts. As a general rule, wherethe service is provided it is paid for by the individual subscriber in amanner stailar to pymment for telephone service. Approprtate funds shal.l notbe used in pPovtdlng this service.

4.7 Telephone Facilities.. The furnishing of telephone facilities forfamily housing is excluded froa the Defense Family Housing Property Account.However, thin wall conduit may be provided to a telephone outlet plate tofacilitate future installation of telephone. This procedure should be arequtrnt for industrialized housing where interior finish is factoryapplied. Such provision is |tatted to two outlets and it is recom,ended thatone be provided in the kitchen and the other in the master bedroom.
A. Telephone Cmpany Participation. Experience indicates that nomallywhen the local telephone company is given notice of the forthcomingconstruction, the telephone company will wire the outlets (at no cost to thecontractor or to the Soverment) during construction. This practice isencouraged, and in such instances, the aforemnttoned ltattation ofoutlets does not apply.. Goverment-Furntshed Telephone Service. Government-furnishedtelephone service to family housing units shall be in accordance with DODDirective 4640.3 (reference (17d)) and 90D Instruction 4640.4 (reference(17e)).
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4.8 Heating Cooling and Yenttlatton Criteria. Heating systms and air
conditioning systms shall be coabtned tn locations here air-conditioning ts
authorized (see ProgramJng Category 8, Chapter 8).

A. Heattng. Se]ectton of the aethnd of heating for fmt1 housing shall
be based upon an econmtc study of a11 locally available fuels, Including
electrtctt and tn accordance wtth the provisions of Chapter 9 and available.
system tnc|udtng heat_ pumps v__ere peralttted.. T.h.e. Iota| p.u.b11.c uttlf.t.tes..
cjtsston or appropriate regulatory agency snail oe consul:e regar=lng the

htstory of rate Increases and the posstbltty of Increases tn the foreseeable
future. The |oest 11fe cycle cost source of heat, considering al| factors,
sha| be selected.

S. Cooltng and Ventilation. Air conditioning (central tpe) or
echantcal ventilation shall be provtded tn accordance with and shal| be
Installed tn ali units htch qua]try under the provisions of Chapter 8.

C. Controls. All thermostats for nw fmtly housing untts and a11
replacement thermostats for extttn
accordance with the follovtng requlremens for Fmtly Housing Thestats

exct ere heat ps are us or are to be
conditioning estats for heat p stm
rutr by e heat p destgn and shall tde.an genc at pstton
for e stm setor wtt. e mrncy nea posltlon snail activate an
mrgency heat re ose contacts
.ntacts us stage e supplmnry restsnce heaters.

1. Heatteg and air conditioning themostats shall be pema.nently set
tn the factory for a axtma heating setting of 72OF (22C) and a mtntnn.
air cohdtttontng setting of 78 (26). Thestats shall be capable o
betng readtl set be occupant for any heating setting 72 (22oc)
d o at least 60 (16). s,ts all capable of betng
readtly set by e pt for any air ndtfonng setttng fr 78
(Z6) up at least 85. Thestats t provisions for autttc
changver ben atr-condttonfng conga and heattng control shal not be

used.

2. Heating only thermostats shall be pernently set tn the factory
for a aaxtma heating setting of 72F (Z2C). Other requtrments for
heating contro| noted above tn paragraph 1 sha|l a|so app|.

3. Air conditioning only themostats shall be permanently set tn the
factory for a m|nfm air conditioning setting of 78OF (26C). Other
requtrmnts for atr conditioning control noted above .In paragraph 1 shall’
a;so apply.

4. It ts essential, tn order to achieve enerzy conservation, that
the requtremnt to obtatn rectory-set persnent aaxtmua heattng and mtntum
atr conditioning settings be folloved regorously. The objective 1s to obtatn
themostats hfch are taper-proof to the aaxtgua extent possible. Iqechantcal

11mtttng devtces (e.g., screw, rivet or pin) used fn the factory to modify
standard production untts, should be located under the thermostat operating
element to decrease accessibility. If the 1fatting devtce ts a screw, tt
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should have a non-removable head or the head should be covered wtth a drop of
so|der or other substances equally difficult to remove. Rivets or other
11mttlng devtces set tn a slot should soltd] Installed that the rtvet
or oe devtce cannot be s11d tn e slot. Ptns should be lded tnto the
estat base or tns so at e ptn nnot @1yen out. Eas]
rvle ]tatttng devtes are not acceptable. Thestas mdtfted tn e
fteld shatl not iccceptabte.

$. New and replacement fmtly houstng theeostats shall not be
equtpped wtth thermometers. Thermostats hJch use marking such as
=low-modtu-hgh’. tn lfeu of termperature degree marks are fully acceptable.

6. Ntght temperature-set-back thermostats may be used at the optton
of each deparent or agency provtded the ||atatons on termperature settings
for both heating and ar condttton|ng are maintained as noted above. In order
to obtain msxtmum occupant cooperation, tt |s recoemended that only
temperature-set-back rheostats which automatically return the setting to
noal at an occupant .se;ected ttme be used. Night temperature-set-back
themostats shall no__.t be used on heat pump systems.

7. Each thermostat shall have a mall decal fxed to the front and
bearJng the ords:

"LIK[TED RNGE(S) FOR ENERGY CONSERVATION"

8, In a11 cases here cost and technical factors are equal,
rocueent preference shall be g|ven to thermostats vh|ch are destgned wtth a
2oF (Z2oc) maxtmum for heattng and a 780 (25oc) atntaum for
conditioning and, therefore, do not requtre factorymodtftcatton. Stetlar
preference shall be gtven to heattng only themostats destgned for a 72F
(Z2oc) maxtua and to a|r condftton]ng only themostats destgned .for 78OF
(26oc) atnua.

D. Hmetdtfcatton. Nuatd|ftcatto equtpmnt shal| be Installed tn all
warm atr heattng systems tn houstng located tn areas havtng more.than 3,000
Fahrenheit (1660 Celstus) heattng degree days.. Humtdtstats or direct on-ff
ont’ols my be used.

E. Solar. All ne construction and major rehab|11tatton projects shall
tbeoanalyzed for both active and passtve solar energy utilization and tf found

be life-cycle cost effective shall be tncluded tn the project.

1. "Nomal" passfve solar architectural application, such as
orientation, shape, zontng according to the need to heat and light tnterfor
spaces, wtndow location, stze and treatment, shadtng, overhangs, Insulation
and themal mass, w111 be routinely considered as a part of all project
design. Note elaborate or unique appltcatlons such as atached sunspaces,
mass or water "trmbe" walls, earth shelter|rig, solar envelopes, solar
chtmeys, solar dehumidifier and other fnnovattons may be used but shall be
subjected to the same rfgorous ltfe-c:le cost analsts as the active system.

2. Acttve solar appl]cattons proposed for doemsttc water hearth9,
space heat]ng or a combination shall be evaluated for life-cycle cost
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effectiveness using a recognized process des fgn program such as "BLAST’, "SolCost", or similar "F-Chert" methods. Anelys|s shell be made for 25 years orthe known useful ]tie of the system, whichever fs less, us|ng the most currentconsistent gutdance on discount factors, escalation rates end other flctors tobe /ncluded. The system shall be destgned based on the optfmom cost effectivesize end percentage of load prov/ded on e year-round bests. Because of thestele of curt.ant technology, solar cooling systems need not be considered.
3. Mhether site mounted or un/t mounted, systems shell be designedfor moxfmau ease of antenence and to be arch ftectura l ]y compatible with theto]el housing environment.

4.9 Plumbing Criteria. The plumbing system shall be installed fnaccordance with the prov/s/ons of the Net/onel Plumbing Code, and tncompliance with the following criteria:

A. Cut-OfF Valves. Zntertor afn water servtce cut-off valves readilyaccessible to the occupant shall be provfded fn lieu of curb servtce sto s.Such valves shall not be more then 6 feet (1800 me) above the floor. A atercut-off valve shall a|so be provided on the co|d water supply at the waterheeler.

B. Wetar Conservation. Shower heeds shall produce flows of 3 gallons perm!nute (200 eL/s) or ess when operating at 40 pst (275 kPa) or less. Waterclosets shell be of the water sever t3pe, t.e., approxtmotel 3.5 gallonsL) per flush.

4.10 Znstelled Equ|pment. Each living unit shell be provided wtth arange, refrigerator, kttchen exhaust fan, dishwasher, water heater, andutt|/t connections and dryer vent for a clothes washer and electric c]othesdrer. Garbage disposers will be provided where the sewage disposal systemsare adequate.. Smoke detectors will be provided on each |oor hatng bedroomsof each unit (see 17-4.14D).

A. Refrigerators. Tpe IV or Y Grade A of Federal SpecificationAe-R-21 !, reference (|7b) ).
TABLE 17-4

REFRIGRATOR ALLOWANCE CRZTERIA
Un|t Approx Size

Z-bedroom 14 .40
3-bedroom 16 .50
4-bedroom 19 .60 .;.

:.
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B. Ranges.

1. Gas. EM through FGO Tpe I, Size 30,
Officers Te Ill, Size 40;

Senio and Genera;

2. Etectrfc. EM through FGO Styte 1, Stze 3, Senior and Genera
Offtcers- Style Z! double oven (40 Inch (1020 um) ranges).

C. Water Heaters. Gas water heaters hall be Tpe ZI with ttnned copper
dip tubes and glass |an/rig. 1ecl’tc water heaters shall be Class 1 or Class
2 regu|ar heaters with glass lining. All electrtc water heaters of 80 ga;lons(300 L) and less shaft be due heating element t:q)e with a nax|aum power Input
of 4500 watts.

D. Supplemental Equipment. The following equipment nay be provided
subject to he stated restrfct|ons:

1. Food Frnzers. Food freezers of appropriate capacity are
author|zed |n fso|ated |ocat|ons here ccxmfssaries are not available, and inthose |tying units here the offfcta! duttes of the occupant require extensive
enterta/nfng, such as the cmmandtng officer of an fnsta!latfon or of a major
comand.

Washers and Drrs. C|othes washers and dryers nay be providedonly to extent required |n |tying un/ts outside the conterufnous Un|ted
States. !anfng n_w overses po.,cts, comon utility and laundry rooms
norml|y snail e provlded to ne mxlau extent practicable. In dup!ex
units, a cmon utt|fty and |aundry ro(xumy be provided with one washer andone drer.

4.11 Temfte Protection. Zn areas of known Infestation, positivemasures wtli be taken to protect housing against damge by teruttes. So11’eataent and at of ler are eed and st fectvems. Ssl" or tsT ducts for heating and ctng sha not usede so tant wl us.
4.12 Fe.ctng.

A. SefelFanctng. Safety fencing my be Installed in faaJly housingareas on?y as a safeguard against safetybazards, or to prec|ude knownincidents of vandafsa. Therfore uhen sofetyfencfng fs required, it shallbe included In.the base btd and not listed as a deductive Item.

r-
_Prfmt_.Fanctng. Permte fencing uy be Installed on|y if

qu] for saey rasons SUCh as o prevent access to high speed highwaysby chf|dren, or to preclude known /ncdants of vanda|tsa. Pertmter fencingshal not be tnste||ed mreiy to define Governmnt property or to separate
comercia! houstng frmailftery houstng.
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C. Privacy Fencing. Privacy fenctng (or screen fencing) sha]T be antntegra! part of the project design effort and shaT1 be minimized to theextent necessary to achieve the required privacy. Design approaches sha]1take full cognizance of local practice, cTtmtc conditions and ota! cost(tnttlaT and maintenance costs).

4.13. Master Metertog of Fmt]y Housing. Master meters shall continue tobe installed a a part of all ne construction projects, in addtton totndtvtduaT untt eters (see ]7-4.3 B.7). Th fol;otng additional crltertashall apply:

A. ArT ne detached single family housing units are required to haveIndlvlduaT utt]ttymeters.

S. Zt is the intent that faatTy housing projects, both extsttng andpTanned, shalT be master etered to the maxtmua extent that is economtcaTTypracticable. Master eTectrtc eeters shall have an integrated deandindicator. Noma|l for any one project, no aore than o line meters shouldbe used for the aetertng of a specific utf1|ty. Ihen additional units areconstructed, the ne faatl housing units shall be considered as a separateproect for metering purposes, and no ore than additional Ttne eters maybe lnsta|Ted for each utt]tty, or the existing aetertng syste may be modifiedto meter the ne area, Mltchever is ore economical.
C. hen the project layout s such that it is not posstbTe to mater aspectftc uttltty for the entire proect wtth qo tne eters, then o t:ptcaTareas of the project should be selected for pertta] mtertng. The demnd andconsuaptlon figures for the specific utility sha]! be prorated fn directproportion to the number aetered. A tplca! area sha]T be one that providesreasonab;y unlforl saap]Ing of all housing configurations and occupantgrades. ]t is concelvab]e that metering tvotYplca! areas s not pratlcab]ein wlhch case the to aetes should be ocated in such a manner that theircoblned redlngs wi1 profvlde a unlfom sample.
D. AT1 significant alterations or rehabtTittatton projects, sha]T provideeTecttc eter drops and heating fuel meter points for each unit.
E. Vhere existing family housfng units are not covered by master eters,consideration shou]d be given to continuous smap]tng of eectrica] cons ttonby use of a portable recording watt-hour mater.
4.15 Fire Protection. Housing projects shaT] be designed to assure themaxtaua eastb]e fire protection to ]tfe and property. Fire safety sha]Treceive Cerefu! consideration in aT| aspects of panntng and destgn, including.the.dIg, a.n.d arrangemnt of heating, e]ectrlcaT, and other utITitynsa#atlons, protective features should be provided in accordance vith therequtrments of pertinent recognized fire safety codes. Noncobustiblemateria;s sha]; be mpTomd for interior finishes to the greatest extentpracticable. Adequate means of exit to afford prompt and unobstructed egresssha|] be provided for each ]tvtng unit. See Chapter ]3 for additional fireprotection requirements.
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A. Standards. Fre protection crtterta for Itv|ng units shall conform
the fo||owfng additional crater|a:

]. Each bedroom sha]] have an outside window which has a clear
.opentng sufficient to permit evacuation of the occupants, and whtch can be
eastly opened fr the tns|de.

2. Wails separating |ndtvtdua| ttvtng untts shall have a fre
resistance rattng of ! hour.

3. Floors between Individual ]tvtng untts shall have aftre
resistance rating of | hour.

4. Wood shingles or wood shakes shall not be used for roof covering.

B. F|re Extinguishers. Fre extinguishers shat] not be provided n
|ndlvtdua| tving units.

C. Water Supply. The fo]]owtng fire flows shall be available for 1.5
hours: one-story structure, 500 gpm (30 L/s); two-story structure, 750 gpm
(50 L/s). Ffre hydrants shall be located to provide the required fre
wth hose lines hoe exceeding 350 ft (]]0

D. Soke Detectors. One automatic moke detector of the single station
aar type shall be provided tn each famt]y houstng unit ndacent to the
steepfng area and one on each additional |tvtng floor ]eve] of the unit. For
two-story |tvtng units, one smoke detector located tn the upper ha|| at the
head of the stairway ts considered sufficient. Where s]eeptng areas are on
different levels or completely |so]ated fro each other, a stng]e detector may
be provtded for each hat|way. Where gang storage cubtc]es occupy the basemen
area of u|tt-fast]y untts, one addttone! detector sha|1 be provtded to serve
the basent area. Detectors shall be of the Ionization or photo-e|ectrtc
type confomtngto the requtrmnts of Underfters Laboratories Standards
Nos. 167 and 168 (reference 17f)) respecttve|y. Detectors shall bear labels,
tndtcattn,:atng cmp]|ance with standards, by a recognized Independent |aboratory
that satnta|ns pertodtc nspecton of production and testing of the detectors
prov|ded. Detectors sha]! operate from the |tvtng untts e|ectrtca| current
wtthout disconnect wa|| swttch, except that battery operated detectors my be
utt]tzed tn extsttng untts here cost of connection to the electrical system
t prohibitive nd ere the nsta|lat|on has an on-go|rig program to monitor
the systam to ensure that act|re batteries are tnstal|ed. Detectors sha| be
tnsta]|ed on or adjacent to the cetltng.

17-5 PROJECT DEVELOPI(NT.

5.1 Genera|.

A. Each roJect must provfde al! mandatory features and be complete tn
accordance vfth section 17-4.3. M]thfn thfs framework, tt fs desired to
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irov/de, to the extent pract/cabTe, coaparabTe, adequate hous/ng atoca.t/on: Serv_/ce-./de: Deductive. b/d /terns may be developed to permttf;ex/bt]lty Ol conrac award /n the event the ]ovest bd exceeds theGovernment

S. In estabTsh/ng deductive btd /tms, specta! cons/deratton sha;! begiven to the tpect on operat/on and maintenance (OLq) costs, and to therequirements of the area based on c|fmet condtt/ons and ;oca| custom /nhoustng construction and s/re development. Deductive item sha]T be onTy forthose /tem wh/h may be e;/atnated wtthout Jeopard/z/ng funct/on and w/thoutundue adverse /,q)act upon OJ( costs.

5.2 Contractor Opt/ons. Max/sun fTex|b/ty sha; be offered b/dders inthe contract documents for prov/s/ons of optona| mater/a|s and methods of

5.3 Ya;ue [ngieer/ng. Project rev/ev for convent/ona;]y destgned projectsshall include value eng/neer/ng as a routtne procedure and such revte shalbe applicable to the s/re deve|opment port/on, as e| as to the ||v/rig units.
5.4 ConsoT/dat/on of Projects. Conso|datton of projects /n areas ofduaT or Tr/-servce need shou|d be cons/dered for development as jointconstruction projects. The advertisement of groupings of projects on acombined bas/s tn an effort to get the best b/dd/ng effort, as e asexped/t/ng deve|opment of the prograa, ay have cons/derab]e mer/t.

S.S Procurement Procedures. One step (turnkey) or o stepvertts/ng (see !1 Sect/on 1, part 5 add (reference(Tg))) procurementprocedures w/t1 nomally be used n m/lttary faatly housing.
A. One step procurent procedures prov/de for the coapetttve evauat/onef echntca proposals w the award based on he htghest value rexpended. [a proposa ts evatuat and a nrtca sre ;gn fchrepresents the va;ue of e proect. Pr/ces are en extn t he valuescore betng devtd by e btd prtce wth award o e hghest ratioquaTty/cost.

8. To step procedures provide for the eva]uat/on of proposa;s as eitheracceptable, unacceptab;e, or cond/t/onaT]y acceptable. Oscuss/ons can behed wtth proposers to further define unclear points and condt/ona]]yacceptab]e proposals my be revised by the proposer. After eva;uaton theproposers ,fth the acceptable proposals are /nvtted to subt b/ds and teawar ts made to the ]oe.st priced acceptable proposa|.

C. Both procedures requ/re the.use of deta;ed cc,,prehens/ve evaluationcrtter/a wh/ch prov/de the means to evaluate the qua|try of the techn/ca|proposa;s as measured by functiona|, 1ffe-cc]e cost/ng, esthet/c and other:ns/dera/ons as ay be indicated. However t shou|d be recognized, that tttpract/cabe to /nc]ude a]] detat]ed eements of the housing de/gn /n therequests for techn/ca| proposa|s. As a consequence, there wt1! remtn des/gndeta/ls, normally specified, by the Government in conventional construction
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procurement which tn these procedures w/ll be determ/ned by the conractor.
Ftnatly, the use of one-step and two-step requ/res the development of or
availability of the previously mnttoned detatled corehenstve evaluation
crtter/a, cons/dertng nomal tndustry standards and reflecting app;tcable DOD
cr/terta therefor, so that techn/cal proposals can be prepared on a coemon
bes/s and obJect/vely evaluated.

D. General Crtter/a. The effecttve use of one or two-step procedures
requ/res the availability of potential proposer sources who provtde similar
servtces or products /n the comerc/a llmrket, that /s, beth the necessa,y
destgn and eng/neertng servtces as well as the construction/Installation
function. Even when such sources have been |denttfted, tt /s necessary hat
RFP documents provtde for, tn the for of Government furnished criteria, a]
aspects of the project beyond those technical proposal requirements which are
consistent tth the expertise and capabilities noraall and readty available
fro the intended proposer sources. In the tnterest of reducing the costs of
the preparation of techntca| proposals, ttts also desirable to provide any
ava/lable Government plans and specifications, defn/tives, or concepts whc
constitute acceptable technical solutions and wh/ch the prospective proposers

adopt and/or aodtfy tn the/r preparation of technical proposals. One an
step construct/on procurements (/th the exception of circumstances as

described tn DAR 2-502) (reference (17g)) should m/nimize the ortg/na
technical des/gn and eng/neertng effort whtch mtght be requ/red of responding
proposers and’permit the mxJmum appl/cat/on of ex/sttng industry practices,
products and/or destgns to the construction project.

17.6 SCHOOL FACILITZES

6.1 Planning. Concurrent w/th the plann/ng of new hous/ng projects,
consideration shou|d be gtven to the resulting Increased demnd placed on
-existing education fact|tales. For hoUstng projects wtthtn the Un/ted $aes,
ttts /mportant that representatives of the N111tary Department concerned,
tnc|ud/g the tnstal|atton commander, work osely wtth local, State and
Federal authorities o detene:

A. ether add/ttona] school fact1/t/es are needed,

B. 14hether Federal ass/stance fs requtred for thetr accomplishment, and

C. klhether needed fac/11ttes should be located on or off Federal property.

6.2 Coordfnattonand Scheduling. Xn those Instances where addtt/onal
school facilities are detened to be required, the necessary actions,
Including s/re select/on and requfred ppttcatton to State and/or Federal
agenc/es, should be de at the earltest posstble date to ensure the
avaf1bilt of dequate fact/tales at the tte of beneficial occupancy of the
new hous!n.untt. or oveseasproJects, the proper Htlttary Department
representative snoula consult wtth the school area superintenden regarding
the need for addftfonal educational facfltttes.
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17-7 UTILITIES

Electric, gas, and water utilities for fmily housing shall be provld in
accordance wl the pollcy set forth in O00.1nstructlon 4165.37 (rerence
(17h)).
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REFERNCES

(17a)

(17b)

(

(]Td)

(

(]7/’)

(]7h)

10 U.S.C., Sectfon 2826 (P.L. 97-214).
Federa; Spectffcattons and Standards, ava’;ab;e froa NavaPub;fcatfons and Fors Center, 580! Tabor Avenue, Pht;adelphaPenns1vanfa ;9;03.

National E;ectrlc Code, Natfona; Fire Protectfon Assocfatfon, 60Batternarch Street, Boston, Massachusetts 021;0.

DoO Ofrecttve 4640.3, "Unofftcfa; Telephone Servfce at Department ofOefense Activities., March

OoO Olrectve 440.4, "Standard Rates for Unofffcal TelephoneService at OoO Installations’, October 24, ;93.
Underwriters Laboratories ]nc. Standards Nos. ;67 & 68, ULaboratories 333 Pflngsten Road, Northbrook, I;;fnofs, 20062.
The Oefense Acqufston Regu;aton, for sale by the Superntenden ofDocumnts, Washington, D.C. 20402.
OoO nstructfon 4165.37, "Po;fcy for provts/on of Uttlty Servicesfor Mi;itaryFmt;y Housfng’, Januar 17, 1964.
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PROVISIONS OP THE PHTSICALLY HAHDICAPPED
18.1. IrBAS#.: The Architectural arz"4ez Act of 1968requis the Secta of De,sue
cotcoa of buAldA to saute tt th lll be

d, ong oher the, ruAd tt Board o publish aA AdelAnemquimens for stdasIssued

1981. The puole of his section is to se Deparme of Defensesda8 to e the coistent
qulreaents. The DoD is working wih other agencies o dev

eTor.

18.2. APLICA3ILITT:

I. The ABA does not. require all federal facilities to be accessibleto the handicapped. Accessibility is required for all buildings andfacilities:

A. The intended use for which either

to public, or
(1.) sill require that such buZdug or. facility be accessible
(2) Hay result in employment or residence therein of physicallyhandicapped persons; and

B. b’htch is

States;
(1) to be cnstructed or altered by or on behalf of the United
(2) to be leased An whole or in part by the United States;() to be fLanced in whole or n part by a grant or loan madeby the United States after August 12, 1968, if the bulldin or facility may bsubject to slndrds for design, oontruction or alteration issued under thelaw autho.rsu the &-rant or loan.

2. The requreuents of the LEa do not apply to:
A. An prlyately owned residential structure, unless it is leased bythe Federal’Governant on or after Januaz7 1977 for 8ubaldized housingprogrsa; or
B. Lu bu1din or facility on Llitary installation deslsned andconstructed prarlly for use by able-bodied sAliVary personnel.

]. For the Depaztnent of Defense the above requireaents andexclusions are interpreted as follows:

A. |e Contruction: zcept as excluded belov; all facilitiesuorldde which are open to the public, or to lnited senents of the public,
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or which ay be visited by the public in the conduct of noal business, shall
be designed and constructed to be accessible to the handicapped. All
welfare, and recatol acltee nclud nopppated
acltes available to dondents or tes 811 be 8o des.
hospitals d aclltes tot the ca d bltton o the .s d/or
ured shall be so desired. 111 ufac Faelttos, asttve

workers y be eapl ncud acltes contacted der other
Rlta Cotcton authosato d ncludt contnco acltes
here the Doormat st Defense isd all or y par of e
cotcton, shall be so desi. n tact, eve facil should be
desired o asre access to. the dicapp eee its tend e is
specifically restct to ablbodied la peoel. Zn the ce
ailAta houag, hich is ply available o ablbodi
ersonnel and their dependents, at least 5 of the total, or at least one uLt
on an installation-by-installation basis) of all housing constructed will be

designed and buAlt to be either accessible or readily and easily aodilable to
be accessible, but in any event, aodification of individual units (including
the aakin o adaptations), will be accoaplished on a hish priority bnsia hen
a rureaent is dented. Co,on aas such as was, stets, nd
pay areas shaZ1 be desed d tlt to be accessible.

(1) Exclusions. The followin facilities need not be designed to be
accessible, but acceesibilty is recoaended snce the intended use of

(a) UnacconpaLed personnel housing, closed sasses, vehicle and
airoraft, aaintennce facilities where all work is perored by able-bodied
Llitary personnel, and, in general, all acilities which are intended for use
or occupancy by able-bodied litary personnel ony.

Cb) Those portions of Reserve and National Guard facilities
which are not open to the public.

B. Additions: Additions shall be treated as new construction and
shall be accessible even if aodification of the existu structure is equired
to attain such accessibility to the extent sheen in Section 18-4 SOE, below.

C. lteration8: Alterations to existn bulds of the types
listed in New Construction above, shall be accessible to the extent shon in
Section 18-4. SCOPE, below.

D. Leased Yacilitles: FacilAtiea leaned by the eneral Services
AdalnAstratlon for Departaeat of Defense use shall coaply with applicable
standards of the eneral Services Adainistraticn. Except as provided
when the Departaent of Defense is leasing facilities fo the type of use
described in Ne Construtlon above, every atteapt will be aade to acquire
accessible buAldAngs in such lensAng. Yhere.portions of buildings are being
leased for such purposes, every atteapt will be ade to acquire accessible
space in accessible buildings. here no accessible buildings or accessible
space is offered for lease and inaccessible space aust be leased, the DASD()
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will be inforaed in order that the aagnltude of the overall
leaslng/accessibillty problea any be assessed. The followug tyes of
facilities when leased, need not be in.accesslble space:

(1) Recruiting offices and stations except that Recruiting Main
Stations BUSt be accessible.

(2) Unaccoepan.ted personnel housing.

() Space leased in eaergencies such as natural dsasters or vat.

(4) Space leased for occupancy and/or use by able-bodied niltarypersonnel only.

E. eneral Exclusions for Certain Overseas Facilities: Facilitiesfor which the United States contributes a portion of the construction cos udoes not control design criteria (such as NATO funded facilAAes) need no beaccessible. Yacilite8 being constructed by or for use by the United Staesttnder the laws, codes, rules and regulations of another country need not beaccessible. Yacilities being leased by the United States in other countriesneed no be accessible. Acce88ibillty, hoverer,, is reconended if obtainable.

8-3. DEFHYOS As used in thAs."Chapter.
ACCESS AXSLE Beans a pedestrlan.pace betreen eleaent8 such as parking spaces,seating and desks.

CCE3SSBLE scans coaplylng vlth the epecfications and requlreaenta of thisChapter.

ACES$:BLE BOU’I’ Beans a contiuuoun unobstructed path connecting accessible
elements a.d spaces in a building or acilAty and oomplylng vith the space and_reaca requmreaent of than Chapta. (Interior noceaslble routes Bay includeare not llaAted to corridors, loore: ra, elevators, lifts, and clearloor space at fxures. Exterior accessible route any include but are notIAIted to parking access aAlas, curb rasp, alks, rsaps: and lifts).

CBSSZBX SPAC Beans a pace that coaplie8 with this Chapter.

...ADDXTZOB Beans an expansion, extension, or laereue a the gross floor teabu1d:l. or fac1Aty.

ALTRATXOg aean any change in a btlding or aciliy or its permanentixures or equipment. Zt includes, but i not tted to, reaodelAng,
maoyation, rehabilitation, reconstruction, enges or areaent instcZ s, d ezto ret. :t does not clude noltece, o, taor decoion, or che8 to aecical systeas.

DOOR Beans a door--

(1) Used for human paasaze and;

(2) Bquppod wth povezoporated oe....hnan and controls that open and



close the door upon recetpt of a momentary actuating signal.

BUtLDING OR FACILITY means all or any portion of buildings, structures,equipment,
roads, walks, parking lots, parks, sites or other real propery or tnterest
in. such property.

COteION AREAS means those interior and extertor spaces available for use by all
occupants and users of a building or factlttv, oxclustve of any spaces made
available for the use of a restricted group of people o# the use of which is
restricted to particular functions.

CONSTRUCTION means any erection of a new buildlng or an addition to an existing
bui1ing.

CROSS SLOPE means the slope that is perpendlcular to the direction of travel
(see running slope).

CURB RAMP means a short ramp cutting through a curb or built up to it.

DISABILITY means any hysiological disorder or condition, cosmetic disfigure-
merit, or anatomical loss affecting one or more of the following bodily
sstems: Neurological, musculoskeletal; special sense organs; respiratory,
including speech organs; cardiovascular, reproductive; 6igestive, genito-
urinary; hic and lymphatlc; skin and endocrine.

EGRESS OR MEANS OF EGRESS means a continuous and unobstructed way of exittraveT from any point in a buildlng or facility to an exterior walk or outof a fire zone.

ELENT means an achltectural or mechanical component of a building, facility,spae or site, e.g., telephone, curb ramp, door, drinking fountain, seating,
water closet.

ENTRANCE means any access point to a building or portion of a building or
facility used for the purpose of entering. An entrance includes the approach
walk, the vertical access leading to the entrance platform, the entranceplatform itself, vestibules, if provided, the entry door(s) or gate(s) and
the hardware of the entry door(s) or gate(s).

ESSENTIAL FEATURES means those elements and spaces that make a building or
facility usable by, or serve the needs of, its occupants or users. Essentialfeatures include but are not llmlted to entrances, toilet rooms, and
accessible routes. Essential features do not include those spaces thathouse the major activities for which the building or facility isintended,
such as classrooms and offices.

EXCEPTION means a special provision in this Chapter whichindicates an
acceptable alternative, under specified circumstances, to a requirement
stated directly above the exception.

OPERABLE PART means a par of equipment or an appliance used to insert...r"withdraw objects, to activate or deactivate equipment, or to adjust heequipment(e.g., coin slot, push button, handle).
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PHYSICALLY HANDICAPPED PERSON means any person who has a disability which
substantially limits one or more major life activities, including but not
limited to such functions as performing manual tasks, walking, seeing,hearing, speaking, breathing, learnlng and working.

POWER-ASSISTED IX)OR means a door--

(1) Used for human passage; and

(2) With a mechanim that helps to open the door, or relieve the openingresistance of a door, upon the activation of a switch or a continued forceapplied to the door itself.

RA@IP means a walking surface that has a running slope greater than 1:20.

RUNNING SLOPE means the slope that is parallel to the direction of travel (seecross slope).

SHALL denotes a mandatory requlremnt.

SIGNAGE means the display of written, symbolic, tactile, or pictorial
information.

SITE means a parcel of land supportive of a building or facility or a group-’fbulldlngs or facilities. It my. be bounded by a properly llne or adesignated portion of a public rlght-of-way.

SITE IMPROVEMENT means landscaping, paving for pedestrian and vehicular ways,outdoor lighting, recreational facilities, and similar site additions.

SPAC_..__Emeans a definable area, e.g., toilet room, hall, assembly area,parking area, entrance, storage room, alcove, courtyard or lobby.

STRUCTURAL IMPRACTICABILITY meaHs having little likelihood of being accompli-shed without remvlng or altering a Ioad-bearlng structural elementat anincreased cost of SO percent or more of the value of the element of thebulldlng or facility involved.

TAClL_._..Emeans perceptible thorugh the sense of touch.

ACILE WARNING means a surface texture applied to or built into walkingsurfaces or other elements to warn visually impaired persons of hazardsin the path of travel.

WALK means an exterior pathway or space with a prepared surface intended forPedestrian use and having a slope of 1:20 or less. It includes generalpedestrian access such as plazasand courts.
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18-4. SCOPE

4.1. NEW CONSTRUCTION

All new consl:ctton of buildings and facltttes as noted tn shall
alecomply with the following mtntmum lequtreaents HOk’VER hen numbers based

on capacity, it is not necessary 1:o count able bodied mtlttary personnel in 1:he
capci1:y. See Table of parking spaces as an example.

(a) Accessible route. At least one accessible route shall comply with
S.Z. Walks, floors and accessible routes, and shall connec1: an accessible
butldtng entrance wi1:h:

(1). Transpora1:ton factlt1:ies serving a gtven site, including
passenger loading zones, public 1:ranspor1:atton facilt1:tes, 1:axt s1:ands and
parking;

(Z) Publtc streets and sidewalks;

(3) 01:her accessible buildings, factlt1:tes, elemen1:s, and spaces
1:hat ale on 1:he same st1:e; and

(4) All accessible spaces, rooms and elemen1:s wt1:hin 1:he butldtng
or facility.

(b) Parking and Passenger Loading Zones. If any parking is provided for
employees or visitors, or both, each such parking area shall comply wtth 5.3,
Parking and Passenger Loading Zones, and the followlng table.

Total Parking in Lot

Requtled Minimum
Number of Accessible

Spaces

1 to Z5................................................. 1
26 to 50................................................ 2
51 1:o 75 3
75 1:o 100............................................... 6
101 1:o 150 ......................................... 5
151 to 200.............................................. 5
201 to 300 .............................................. 7
301 to 400 .............................................. 8
401 to 500.............................................. 9
sol to lOOO ......................................... L... (1)
over 1000............................................... (2)

(I) Z percent of total
(2) 20 plus I for each 100 over 1000

(I) EXCEPTION: The to1:al number of accessible_parking spaces may
be dis1:rlbuted among parking, lots, if grea1:er accessibili1:y is achieved.

(Z) EXCEPTION: This paragraph does not apply to parking
for official governmen1: vehicles owned or leased by the 9overmnent and used
exclusively for 9overnment purposes.
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(3) EXCEPTIOI: Parkinq intended for ,se by able-bodied military
ersonnel should not be included in "Total Parkino in Lot."
If passenger loading zones are provided, at least one passenger loading zone
shall comply with 5.3, Parktng and Passenger Loading Zones. Parking spaces
for side lift vans, 5.3(c)(i) are accessible parking spaces and may be usedto meet the requirements of this paragraph.

(c) Ramps and curb ramps. If there is an abrupt level or grade’change,
tf the siope is greater than 1:20 and if no other means of accessible verticalaccess is provided, a ramp or curb ramp shall be provided, which complies with5.4, Ramps and Curb Ramps.

(d) Stairs. Except as provided in paragraph 4.1(f)(1) stairs connecting
levels that are not connected by an elevator sha]l comply with 5.5, Stairs.

(e) Handrails. Handrails shall be provided at each ramp and staircaseas required in 5.4, Ramps and curb ramps, and 5.5, Stairs, respectively, and
shall comply th 5.6, Handrails.

(f) Elevators. One passenger elevator complying with 5.7, Elevators
shall serve each level in all multi-story buildings and facilities. If more
than one passenger elevator is provided, each passenger elevator shall comply
with 5.7, Elevators.

(1) EXCEPTION: Elevator pits, elevator penthouses, mechanical rooms,
piping, or equient catwalks are excepted from this requirement.

(2) EXCEPTION: R4mps or platfom lifts complying with 5.4, Ramps
and curb r.amps, and 5.8, Platform lifts, respectively, my be used in leiuof an elevator.

(g) Platform lifts. If the slope is greater than 1:20 and if no othereans of accessible vertical access is provided, a platform lift may be providedif there ts an abrupt level or grade change. If a platform lift is provided,it shall comly with 5.8, Platform lifts.

(h) Entrances. At least one entrance to a building or facility shallcomply with 5.g, Entrances. When a bulldlng or facility has entrances hichnormally serve any of the follorlng functions: Transportation facilities,passenger loading zones; parking facilities, taxi stands; public streets andsidewalks, mccesslble interior vertical access, then at least one of theentrances serving each such function shall comply with S.g, Entrances. Whenm bulldlng or facility has entrances on more than one exposure, then at leastone entrance for each exposure shall comply with S.g, Entrances, unlegs siteconditions preclude mccesslblllty.

(I) (I) Doors. At each accessible entrance to a building or facility,it least one doorshall comly with $.10, Doors.

(2) For each space within a building or facility, at least Onedoor mt each mcces$1ble entrance to the mccesslble spoce shall cly with$..10, Ooors.
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DOORS.
(3) Each door required by S.Z(h), Egress shall comply with 5.I0,

(4) Each door that is an element of an accessible route shall complywith 5.10, Doors.

(j) Windows. (Reserved).

(k) Totlet and bathing facilities. Each totlet and bathing factlttyprovided shall craply with 5.12, Toilet and bahing facilities, and tn eachsuch factltty where any of the fixtures and accessories specified in 5.12(b)and (c) are provided, at least one accessible fixture and accessory of eachtype provided shall comply with 5.1Z(b) and (c).

(I) Drinking Fountains and water coolers. If drinking fountains or watercoolers are provided, approximately 50% of those provided on each floor shallcomply with 5.13, Drinking fountains and water coolers, and shall be dispersedthorughout the floor. If only one drinking fountain, or water cooler isprovided on any floor, it shall have bo levels and the lower level shallcomply with 5.13.

(m) Controls and operating mechanism. If controls and operatingmechanisms are provided, each shall comply with 5.14 Controls and operatingmechanisms.

(n) Alarms. If alam systems are provided each shall comply with 5.15Alarms.

(o) Tacile warnings. Tacile warnings complying with 5.10(g), Doors tohazardous areas, shall be provided on the hardware of a11 doors that leadto. hazardous areas. Tactle warnings shall not be used at emergency exitdoors.

(P) Stgnage. The International smbol of accessibility shall complywith paragraph 5.17(e), Symbol of accessibility and shall be used at thefollowing locations:

(t) Parking spaces designated as reserved for the physicallyhandicapped;

(Ii)

(iv)

passenger loading zones;

Accessible entrances;

Accessible toilet and bathing facilities
Information signage if provided shall cnply with S.17.

(q) Telephones. On each floor of a building where public telephonesare Provided; if only one telephone is provided it shall be a 54 inch highaccessible telephone (see 5.18); if w telephones are provided, one shall be54 inch accesslble telephone and one shall be a 48 inch high telephonesee 5.18). Addltlonal telephones may be industry standard for the area,
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however, it is recommended that all be accessible whenever practicable. At
least one telephone in a buildinn herin9 nublic telephones sall be equipped wi’:
a volume control.

(r) Seating, tables and work surfaces. If fixed seating, tables and
work surfaces are provided, at least five percent of each element shallcomply with 5.19, Seating, tables, and work surfaces.

(s) Assembly areas. If assembly areas are provided, accessible viewingpositions shall comply with 5.20, Assembly areas, and the following table:

Capacity of Assembly

l to 25 ........................... .....................
25 to 50....................... .................. 2Sl to 75 ...................... 376 to lO0 : L ...................... 4101 to 150 .............................................. S151 to ZOO.............................................. 6201 to 300 ...................... ;.., ..................... 7
301 to 400.. .................................... 8401 to SO0 ; ......................... g
SOl to IOO0............................................. (I)over lO00 ................. .................. (2)
(I) 2 percent of toal
{3) 20 percent plus l for each.lO0 over lO00

N.ber of
viewing

positions

(t) Storage.. If sorage facilities such as cabinets, shelves, closetsand drawers are provided tn accesIble spaces for occupant use, at least onestorage fcillty.of each type provided shall comply with S.21, Storage.
4.2. AJ)DITIONS-

Each addition o an existing building or facility shall comply with 4.1NEW CONSTRUCTION, except as follows: ’

(a) Entrances. If a new addition to a building or facility does not havean entrance, then at least one entrance in the exlsltng building or facilityshall comply with $.g, Entrances.
(b) Accessible rute. If the only accessible entrance to the additionis located tn the extsttng bulldtng or facility, then at least one accessibleroute shall coqly with 5.2, Walks, floors and accessible routes, and shallp.rovtde access through the existing buildtng or facility to all rooms,elements, and spaces in the ne addition.

b
(c) Toilet and bithlng facilities. If there are no toilet room andthing facilities in the addition and these facilities are provided in theexisting building, than at least one toilet and bathing facility in theexisting building shall comply with S.12, Toilet and bathing facilities.
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(d) Elements, spaces, and common areas. If elements, spaces, or
common areas are located In he existing butldtna and they are.not .orovided-
in the addt.ttons, consideration should be given to maktng those elements,
spaces, and co.aon areas accessible tn the extsttng building.

4.3. ALTERATIONS

(a) General. Alteretions to existing buildings or facilt:fes shall comply
with the following:

(1) If extsttng elements, spaces, essential featuresor co,on
areas are altered, then each such altered element, space, feature or area
shall comply with the applicable provisions of 4.1, NE CONSTRUCTION.

(2) If poer-driven vertical access equipment (e.g., escalator)
is planned or installed where none existed previously, or ifne stairs
(other than stairs Installed to meet emergency extt requirements) requfrtng
major structural changes are planned or installed lere none existed previously,
then a means of accessible veel:tcal access shall be provided that coplies
with 5.4, Ramps and curb ramps, 5.4, Elevators; or 5.8, Platform lifts.

(3) If alterettons of single elements, when considered together,
mount to an altereton of a space of a butldtng or facility, the entire
space shall be made accessible.

(4) Signage. If an extsttng butldtng containssome but not all
accessible elements and spaces, infomattonl ignage complying with 5.17,
Signage, directing the user to accessible facilities, shall be placed at each
accessible entrance. Each Jnaccesstbleentrance and each inaccessible toilet
room sha)l have stgnage directing the user to the accessible entrance(s) or.
toilet room(s).

(b). Alterations Involving more than SO%.of the rplacement cost. If
the total cost of 811 alterettons (including but not l:tmtted to electrical,
mechanical, plumbing and structural changes) for a building or facility within
any 12 month period is 50% or more of the building’s .replacement cost then

ph element or space that is altered or added shall comply with the appllcabl
visions or 4.1, NEW CONSTRUCTION; and the altered buildings shall contain:

(1) At least one accessible route complying with 5.2, Walks, floors,
and accessible routes.

{2) At least one accessible entrance 6omplytng with
Entrances if additional accessible entrances are altered, then they shall
comply with 4.3(a)(I).

(3) At least one toilet facility for each sex on each substantially
altered floor, where such facilities are provided, complying with 5.12,
Toilet and bathing facilities or a "unisex" toilet if one fixture of each type
is sufficient and if door can be locked from inside.
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(4) EXCEPTION: If the cost of the elements and spaces required by4.3(b)(l), (2), and (3) exceeds 15% of the total cost of all other alterations
then a schedule may be established by the funding agency to provide the required
improvement within a five year period.

(5) EXCEPTION. If the alteration is limited solely to the electrical,
mechanical, or plumbing system and does not involve the alteration of anyelements and spaces required to be accessible, 4.3(b) does not apply.

(6) EXCEPTION. Consideration shall be given to providing accessibleelements and spaces in each altered building of facility complying with:

(i) Section 5-6.3, Parking and Passenger Loading Zones:
(ii) Section 5-6.5.13, Drinking fountains and water coolers;

(iii) Section 5-6.5.15, Alarms;

(iv) Sectton 5-6.5.18, Telephones;

(v) Section 5-6.5.lg, Seating tables and work surfaces;

(vt) Section S-6.$.20, Assembly areas;

(vtt) Section 5-6.5.21, Storage

4.4. LEASED FACILITIES.

(a) Buildings or facilities or’portions theof leased by theDepartment of efense except s noted in 2.3.D above shall comply withthe requtrmeflts of 4.1, NEW CONSTRUCTION, 4.2, ADDITIONS and 4.3. ALTERATIONS.
(b) If no fully accessible space is available, space may be leased, if

the folloving conditions are met:

(1) At least one accessible route is provided from an accessibleentrance complying lth 5.9, Entrances, to all leased portions of the buildingor factltty and to each essential feature which serves that portion of thebuilding or facility. The accessible route shell comply with the requirementsof 5.2, Walks, floors, end accessible routes.

(2) Each essential feature of the portion of the building or facilityto be leased ts accessible and complies with the applicable section.

(3) Commn areas that are approved space needs of the occupantagency servtng the portions of the butldlng or facility to be leased areaccessible and comply wtth the appl|cable sections.

(c) E](CEPTION. If no space complying with paragraph (a) or (b) of thissectlon is available, space as available my be leased, provided

(1) The leasing authority certifies that space is navailable due
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o moteness of he area or hat he lease Js necessary for officials servicingna;ural or hmn made disasters; and

(2) The DA$O (FE & F.A) ts provtded a 11sttncl of tns:ances n hch htsexcepl:ton ts app|ted..

(d) Any o’cher deviation rn he requirements of 4.4 shal be made only.hrough he watver or modification process.

18.5 T(:HIq$CAL PROI:SIOS

DATA

A. Genes-s1. Tm sect:ots 11 che basts for clearancaa nd equipment
location requed by ocher seccons.

3. Movn8 vhelcha clearances. Provide the clearance for movn$vhelclmcs as follove:

C1) MiImmm clea: vidch for passse of a slnsla vheelchai: is 3’0"C..m) (4 1.1)

(a) Excepcou. The clear vlch may be ruc co 2’8"(81)
for a discce noc co ce 2’6"(61) lch ac cs ch’as oays

(2) M%mm cle: vtdch for cvo vhaelchal:s co pass Is 5’0"( 1.2)

(3) .:Lmm cZer space co make a 180 de|tea cur= is 5’0"(1525mm)d4’ace (f4 1.3) or T-slped space chac comple rich Fre 1.4.

two-way 180P’360"
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C. Clear floor or rround space. Provide the follovn$ clsar floor oraround epace Co accommodate a sule, stationary occupied vheelcheir.
(1) Caar floor or |round epace shall be a mnmm(760Un by 1220a) (:L 1.$).

(2) Poetcu clear floor or |round space for etcher forvard orapproach co object or mc as re (fs .6 a .7).
(3) r floor or 8rd space 7 overlap the clr sced e obJcs.

() Clsar floor or Iround space shall adjoin or overlap anaccessible route or chr floor or d space for ac lsc one

forward parallel
_ap_proach
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(5) If clear floor or 8round space

mr co the c of cc ch as a celepne whch mhc be uncveil fronc of the ck l- of the ace.
(6) Surfaces of cr floor or Sround sces sll cply rich 5.2(a),al,flrs d accessible routes.

alcove . alcove

alcove alcove

D. Reach LcaCions. Rach lmXCacons are a funcCon of approach4, the clear floor or Sround space

(1) Forward reach:

(a) /qaxhua he&hc of reach for a fo’ard approach shall be4’0" (1,220mm) (fJ.S 1.12).
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forward roach over reach overreach obstacle ’, obstacle

(b) lqnLuum he:sht: of reach for a forvard approach hall be 1’3"(3eOmm) (fis

(c) )faxJus he|hc of reach for forward approach over anobacccon ks11 compl? vch f4ures 1.1:3 and 1.14

(2) Side reach CparaZlel approach):

(a) lqmm he4hC of reach for aide approach(1,:70ms) (f: 1.15).

(b) )fCnCmm hh of reach .for a side approach sksll be 9"(230m) (fS. 1.15).

(c) lqximm he4kc of reach for a sida &pproech over nobstruction s!11 comply ,l.Ch f4ure 1.16.

(3) To be 8ccessble, spec equipment may require neasurmencsdLferenc frou chose provided hove and cltsm measuencs should .be dccacedby equ:pmeuc ds4n

side
reach

18-15

reach over
obstruction



.) ALKS FtOOlt; AND CCESSBLE ROUTES

A. General. Accessble routes requLced by Subpr= C Scope sh11

turnturn

C. P:ocrudns objects. No procrudtn8. object sh.l reduce the clear
.".-Ch of an accessible route or maneuvsrtn8 space below ohm :mu: required
by 5.1(b)(1) (fi 2.3)

(1) ObJacCs less chart 2;0" (6lOmm) los8 chac are co 11 surfaces
sll noC proecC into accessble routes rt cn " (10), unc vch
ctir leads 8es becve 2’3" 6’8" ( and 203) (nal dension)
above fish floor (fl8. 2.&).

clear width
_

clear width
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(2) Objects fxed co a11 surfaces may project moremoun wh he lover =re of her ead e less n 2’3"

fixed fixed
obstruction ob,struction
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D. Passing Space. ! n accesslble route has less than a
(i,525mm) c1ar vldth, provide accessible passing spaces at Intervals
axceedln 200 f: (61m) unobstructed view. See figures 1.2 and 1.4 examplesof acceptable passing spaces.

F. Slopes. Accessible rou=es vtth runnin$ slopes of 1:20 or greatershall be cousldered rps d sl cpl Ch 5., ps and curb rps.Cross-slopes on accesslbl rouc s11 noc c I:8 (i/ ch p foot).

G. Ses 1. 1 ces 1 or rade accessible
routes sll cply ch the folls:

() Up co Z/A ch () vcica vcuc SeS. 2.1).

(2) 1/4 inch co 1/2 inch (mm co .13m,): beveled vith slope nocexceedn$ 1:2 (fll: 2:12)

(3) Greater Ckan 1/2 nch, (lmm): comply vtCh 5.4, P,sap,s and curbramps, 5.7, Elevators; or 5.8, Placfo llfcs.

(a) hcepClo, hCrlor. ExCerlor slidins door threholdsbe 3/4" (1).bvtCh slope nOC ces 1:2.

(4) SCas s noc be the la ms of vctcal access aloneaccessible route.

H. EI:ss. rae ress as co bm rdp cesstble : 1accessible ro sc. e fe code provtsns ree re cone ms o caress + p sce o+ ro, ch mns of accesstbe esteems also be provtd co dtcapp psons.

1) cepcn. lClple sco dSs d +actctes vhereac-srade eSess + ch +lr is sstble etch of the folloVs is

(e) The provision of approved firs and smoke parcltlons vlchlneach story creatins horlzoncal xlts or

b) The provision of areas of refuge vlchin each floor approvedby asencles having authorlcy for safety.

I. Ground and floor surfaces.

(1) Surface Condlcons. Surfaces of paving and floors shall bestable, firm and slp-reslscanc. Irresular paving and flooring materialsthat may cause tripping shaIl noc be used.
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edge
overhead hazard . treatment

edge
treatment

GrmCCn|e v:LCh elonsaced openlnls sh11 be so placed clvt he
paz’pd.cular co the predomLnnt route o! trvel (fL. 2.14)

(3) Carpecn$. Zf carpet or carpet c1e is used on an accessible8round or floor surface, it: sks11:

() be eecureJ.7 attached;

(b) e fCz cuahLon or lind or no cuelon or pad;

(c) Bve construction of leve, loop, textured loop, level cucpLle, or leve cut/mscut pD,e:

(d) llve maz:Lmum combined t:hCcimeas of p41e, cushion end
lmckCn| heLlht of 1/2" C13mm) (fCl. 2.15); mad

(e) Exiled ed|e(s) and crCm shalZ be secure17 faacened n place.

section’.
grating

ca.rpet
he_lght
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accessible parking.

18-20



(5) .Have park.g spaces and access a.sles rh surface slopes notexceeding 1:48 (I/4 inch per foo) :in all dLrecons,

D. Fassenser loading zones. ProvLde accessible passenger loadlngzones at:

(I) ILave an access a:Lsle at: leas: *’0" (1220um) v:ds b7 20’0"( Ions 8dac, para11, d lwel v=h he vehicle s[ands space,

(2) ave curb rmps onfomS o ., ps d curb rps,he are curbs beve access ae d oher rn8 of the accessiblerca; d

(3) Have vslLce scandng spaces and access sses .h surface

E. Verca cearae. Poveu verca cances o 9’$"89) 8 accessible pak 6paces, 8c accessible ssser load zones,d slouS vehcZe cess res. o ch areas r se :ances.
F." SuSt. Sje rase8 8ccessLbe parkg spaces d denn

S8e- S8e sZZ corae he nceS os bobr by 8 vee rd sce (fs. 3. and

,unloading, zone 
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General. ganps and curb rsmpe required by 4. Scope shall comply
section.

B. Slopes and rise. Provide the lease practical slope or rmp orcurb ra=p subject co the follovlng lumm:

(1) Nm Construction require=enos:

(a) l/,x:Lmtnn runn:Lng slope shall noC exceed 1:12($.3) (g. .1)

(b) Lexd.mum rise for an7 shall noc exceed

(c) )fa.z:Lnnnn slopes o adons gutters, road surface, oraccessible routes shall noc exceed 1:20 and shall eompl vch .4 (fig a.2).

1:12,. < 1:16

1:20

30 760 30 1930 70 40 12
30 76O 50 15

ramp maximum rise
slope ( & p_r_ojection ’,,

.Xe Iin Immlft Im
"1

maximum rise
&_.projection

C. Width. Pmps and urb rmnps shall have a ucLnlnnzm clear width o3’0" (91m) exclusive of edge protection or flared sides.

D. Cross-slope and surface. Cross-slope of ramp surfaces shall nocexceed 1:48 (1/4 nch per foot). P-mp surfaces shall comply vch 5.2, WALKSFLOORS Ah’O ACCESSZBL ROUTES.

18-22



E. urb raps. :n sdd.:lon o
and C, curb

(1) Frovlde fared sides
vtk across he r; flared 8lope s11 no: ceed---- pruvaea 8 e o oz he cur’0" (22 s provided.

P b rp f ess han

ere pedestrians v11 noc noZly valk 8cto88 a rp reued curbs may

_c,r’o romp ramp curb ramp

(2) Locate bL1t-up curb raaps so tha: r.ha7 do not proec: .ntoveh:Lc.lar Cra/fc Xaues {$ 4.7)

(3) Dl&$oal or eorer Lpe curb rans havng returned curbs or veZ1defied edses sZZ ve such edsea paaZZeZ o
fZ (fg .8). DSal or coer e curb rs v8 fZred sides shallhe Ic ls a 2’0" 61) Zonl se of sralsh: curb Zocaed eachside of" the curb r d vlth rked c:o8188 (fig 4.9)."

(4) Curb rtsp dcharle Crop and bot:au) shaiZ be :o a A’O" (122)a deep cZea: 8pact (fLjs ;. d &.5). Z[ :he rked c:osslnjs are

4.).

I

($) Loca:e curb ramps to prevent blockals of dschar|e areas
prked veh.t.cZes.
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(6) Cut any islands through flush rch street surfaces or rampeach side co permlc Grossing. Provide 4’0" (1220nan) long resc are (figs.

(7) Curb ramps hvlng less than 6 inch (150m) rise do noc
require handrails.

(8) Translclons from ramps co walks, Snorers or streets shall beflush and free of abrup changes

crossing,. crossing__ section

F. Ramps. In addition co the requiramencs of $.4 A, B, C and Dprovide the ollov_ng ac all ramps:

(1) Provide landings ac.cha cop, bottom and ac changes of direction.Zf ramp runs exceed aximu projection given in figures 4.2 & 4.3 providlnceradiace landings. Landings shall:

(a) Have vldch which shall be ac lease as vide as the vldescramp run pproachlng

(b) Kava a mlnimu leqgch of 5’0" (1525m)

(c) Have a minimcm size c direction changes chac is 5’0" by5’0" (1525m by 1525-).

(d) Shall comply with 5.10, doors if doors open co chem.

(2) Provide handrails chac comply wlch 5.6 Handrails, on both sidesof any ramp run exceeding 6’0" (1830m) horlzoncal proJecclon (figs. 4 134.14, 4.15 and 4.16.)

(3) Provide curbs yells, verclcle guards or projected edges cramps and landings vih drp-offs. Minimum curb helghC shall be 2 inches(50,=) (Fig 4.17) :"

G. Excsfor Conditions. Curb ramps, ramp, and landing surfaces shallcomply vCh 5.2 ZC2), Drainage.
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ramp with curb

ramp with wall

ramp, with vertical guard

to luit design

ramp_with extended ramp curb ,:.
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A. General. Stairs required by 4. SCOPE shaJ comply rich this
section.

B. Reers. Provide risers chac do noc ezceed 7 inches C180am) inheight. Open rsers are noc petered

C. NosCngs. Nosin&s shall:

(1) Project maxCmum of 1 inches (38mm).

(2) Have a leadCng edge rich a maxCmum radius of curvature of %inches (.l.m)

(3) Be oced by rsars chic are sloped or shl have undersides
horizonca (fig 5.1).

O. Handrails. Provide concnuou8 handras ac both sides of scairays.Handrails shll comply rch 3.6, Handrails.

E. Exterior conditions. Stair Creeds end landings shall comply ch

stair risers & nosing 
5.6. HAzqDRAZLS.

A. naral. Kandras for raps of stairs required by 4. SCOPEshall comply wch this section.

B. Size and spacing.

(l) The hgndgrip portion of the hndrall, L round, ShL11 noc beless chart i Lchee (32) nor re chart 2 inches (5) diecer(fi8. 6.1). If the spe of the ndrail is noc rod ch the larger densioushaZ be noc more C 2 inches (5) (fl8. 6.2).
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M

handrail handrail

(2). I.f handrails sre mounied adJace,,c co valls o: ohe: sucaces,
a I lnch (38) (mln/m) clea: spc8 beee he surface d he
hra11 (fie .I, 6.2, 6.3 d 6.). e hdrall s11 be free of an7s or abEaslve els. es sl havem =adlus of. 1/3 inch
(8). Feestd =ails located facthe: t 6 ches (15) f: wall
or ocher vertical surfaces are noc subject co this provision.

(3) Handrails ay be moun:ed n recesses if :he recesses
vl:h ftsure 6.4.

(4) On r--lcchbacks or do$1e$ ramps orscairs, inside handrails
shall be continuous.

handrail. handrail
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C. Handra1 proJectons.

(l) Zf oucsde handra1s are not coutnuoua then:

(a) Aca ramp landinS, banalrails shall proecc parallel vchramp or landn$ surface for a iensch of 1’0" (305mn) beyond the top andbottom of ramp surfaces (fis. 4.13, 4.14, 4.i5 and 4.16).

(b) ACa scar landn$, handrails shall project ac least 1’0"30Snm) beyond the cop riser and ac least 1’0" (305mm) plus the depthone Creed beyond the bottom rser. The 1’0" 305) proecon shall neach instance be parallel rich the floor fZs. .5 and "6.6).

(c) Exception. Full extension of handrails shall notbe reunitedin alterations vhere such extensions woud be hazardous or impossible du coplan couflzuraclons.

(2) Gripptn$ surfaces shall not be Interrupted rich newel posts,balusters, or ocher obstructions.. Mouncin| height. Mount handrails
ramps aca heiihc of. 2’8" to 2’10" lSn to 865,n) above stair nosn$(s) orramp surface as applicable (.se fiss. 4.13, 4.14, 4.15, 4.16, 6.6 and 6.7). Structural strensths. Handrails, as Installed, shall support amnzmua momentary concentrated load applied at the cop edse of 200 lbs (91 kg)horzouca11 30 percent of cc load vertically dar. ere theralg sysc is installed in plic assbly occupancies, the loadinS shallbe creased 50 percent. Hdrals s11 noc rotate chin chair fic=lnis.Hdrals of cmrial other cn metal shall maec the se structuralrequlrnCs.

F. Hazards. Ends of freescandinz handra1s shall be either roundedor returned smoothly to floor or post, see 5.2C., Procrudin objects.

ex. tension extension
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5.7. EL/ATORS

A. General.

(i) [levetore required by 4. SCOP[ shall coply vi[h the section.For ddlcional inforacion see the American National Standard Safety Codefor Elevators, Oumbvaicere, celecors and .ovnS valks, 7.1a see alsoConsZ levacor Industry, Znc., (EI) SulzesCedn Elevator equremencsor c capped.

(2) Frel|hc elevators ehaZ1 not be considered as eecinS the require-manes of this section except thac combination fre$hc and personnel e2evetors:Lntended for genera use are acceptable.

B. Operation and levelln|. Elevators shall be automatic and sha2be provided vth a self-leveling feature that v11 automatically bring thecar to the floor landing vithin a tolerance of 1/2 inch (13,) under norms2loadLng and unlodns conditions. m self-leveln$ feature shaZ1, vchnCs zone, be entirely ucocc and ndependenc o the operating device ashall correct for ovmrcrsvel or der-cravel d shall ncan the carapproxcel level Irrespec=vm of lorenz cdcs.
C. Elevator door operation.. Elevator doors shall be a minimum of3’ O"(91mm) vide and autommcc door controls shall comply rch thefollovng requirements:

(1) The ,,4n acceptable time from notification that a car isansvarng hall call unt1 c drs o Chac car scare co close s11 beu lcaced n fg 7.1. e craveZ dscce shall be established from anc the ccer o he corridor or lobby (x of 5’0" (12))dreccly opposite the farthest h811 button co the ccerlne of the farthest

period of not less than 20 seconds.
)17.1.

(2) Doors shall remain fully open for a nln of 5 seconds.

(3) Provide doors rlth a reopening device which rill fccon costop a reopen the car door d acanc hoscvay door n case the car doors obsccced tle the door Is closing. Ls reoptn device sl .alsobe cable o sstas object or person In the path o s clostn8 door choucrequtr’8 ccacc or activation ac s nLl heLshc S ches and 2’"(125)d 735m) above tsh 1:. Such devices s11 rmln eecclve for m
For sddLcLol /nocLon, see SI

distance time

5
7
10

door
timing

_t 4y._.el__ distance__
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D. Elevator cars.

(1) The iniu floor areas of elevator cars sall cly wish
figures 7.3 and 7.&o

sric clice In aleraion work, hese dais be reduced b he
necessa, bu.in no case sl he7 be less n ’0" b7 A’Y’

(122 by 122) clear In car size.

(3) Car floors shall cm,pl7 with 5.2, Walks, Floors an Accessible
Routes. The clearance between the car platform sill and the edge of any
hoiswa7 landlnK shall be no greater than 1% inches (32mm).

Car controls sall be readil7 acceIslble fr a vheelchai:.

(a) Buttons, axcluslve of border, shall hae a alnlaum dlmensiou
of 3/4 inch (ibm) and shall be raised or flush wih the operating panel.

(b) Provide a visual signal indicating when each call is
regis=ered and answered.

(c) Munc the highest floor buttons ac uaximun of 4’0" (1220am)
above =he floor an she lowest but=ons at a of 2’" (89) above
he floor (fl. 7.5).

(d) cep:lon. If :here is a subslal incre os: as a
reset of :he &’O" (122) reqrmen:, :he hlghesc floor bu:ons

(e) Group emergency buttons ac :he bo::o of the panel vt:h their
ceu=erllnes no lower than 2’Ii" (890a).

$’-8" mln.

elevator car
center opening 

elevator car
side op_eni____ ng

control
panel
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() Designate 811 control buttons by reused standard alphabe:chereccers for letters, 8rebc charecters for n,,,,erals, or scanderd sbosas shorn n fiure 7.6. For eddcloneZ nfocuxcon see :$Z A.1.1 ansee aZso E11 Suggested Hnm EZevator Requtments for he Handcapped.PZace raised desolations to the edate let o the button o uhch heyapply. PeanenZy atached, applied plates are 8ccepcabZe. cse thecaZZ button for the n entr fZoor n the Zefc-osc col and designatec ch a raised seer 8s’sh n fsure 7.6

30 40
-10 2 (C)

SO BO

o_o
0 oO

elevator

control.
() Locate control panels as shorn In lSurss 7.7 and 7.8

E. DoorJmab marktnSs. Provide floor dslsnecton sarklnzs ec eechho/scvay entrance on both Jambs and chac cmaply vLCh the .follcvn$:
(1) The concerllnes of chareccers shall be locatedabove finish fZoor; and

(2) Chereccers shell be antmu: of 2 nches (50mm) h$h and shallcmply vCh 5.17.

(3) PeranoncZy applied places are eccepceble (fS 7.9).

control
locations control

locations

18-31



elevato_r...e.n..trance +,

F. Lobby call buttons.

(L) Call buttons shall:

(a) Be mounted wi:h cencerllnes at 3’6" (1065mm) bore finish
floor (fi$. 7.9).

(b) Be minimum of 3/4 inch (19me) in diameter.

(c) have visual signals indlcacing when a call is registered
and answered:

(d) Be raised or flush; and

(e) Have the button designating "up" mounted on top.

G. Hall lanterns. Provide an audible and vlsual signal ac each
hoiscvay entrance co indicate car arrival’and its travel direction.

(I) audible signals shall sound once lot"the up direction
nnuncite the vords "Up" or "down."

(2) Visual signals shall:

() Be mounted with helr cencerlines a minimum of 6’0"(1830am) above finish floor (fig 7.9).

(b) Have minimum dimension of 2" (64mm)

(c) Discinsuish between up and down travel direcclons; and

(d) Be visible from the vicinicy of call buttons.

(3) In-car lanterns mounted on car door Jambs and chac complywch 5.7E(2) are acceptable.

or shal

H. car poslcion indicator and signal. Provlde audible and visual
car poslclon indicators wichln each elevator a as follows:

Audible indicatorsshall:

(a) Signal as the car passes or stops ac each landing. Signal
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shall exceed the ambient uose level by ac lease 20 decibels
below 1500 Hz; or

(b) Provide an automatic verbal announcement

(2) Visual indiccore shall:

door.
(a) ge located above the car operating panel or over the car

(b) Visually display the floor nber as the car passes orstops ac.a landlng,

(c) Have characters Chac are a minimum of 1/2 inches (13,nhigh and chac comply with 5.17, Sisnase, except for 5.17C.(2).

I Illuinacion Levels. Illuninece car controls, placfo, carthreshold and landing sill co a minimum of 5 footcandles.

J. Zncercouncacon Systems. If provided, emergency ncercomunia-cion syscs sll comply ich the follns:
(1) Locate the hhesc operable parr of the system no higherchart ’0" (122) above the ar floor.

(2) Identify the system with raised lettering or symbols complyingtrch $.17, Siznage.

(3) If seca eploys a handset provide a 2’5" (735un) cordlength.

(&) If system is located in closed comparCuenc, compartmentdoor hardware shall conform co $.1, Controls end operating mechanisms.

(5) Provide a momentary contact burton co allow hearing-impairedindividuals co summon anmimcance.

5.8 PLATFORM LFTS

A. General. Platform lfce required by 4. SCOPE shall complywith this section.

B. Rmquiremencs. Platform lifts shall:

(1) Accommodate an occupied wheelchair within the provisions of5.1, Human Dace.

(2) Fsctliace unassisted encr7 and exlC from the life inaccordance with the provisions of 5.2, Walks, Floors and Accessible Routes.

(3) Have accessible controls complying vich 5.1, Controls andechanioms; and

(&) Satisfy safety requirements of the agency having responsiblliyfor the safety of the facility.
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5.9 ENTRANCES.

A. General. Entrances required to be accessible by 4, SCOPe- shall

5.10,

B. Semite ces. A 8etce ce is no o be used
ly enc=ce =os bulldog or

C. ceas :o eleanora. : elevators are prtded, an accessible
rou=e shall be provided r accessible :rce o he sieve:ors.

5.10 DOOP.S.

A. General. Doors requlred to be accessible by 4, SCOPE shall co:ply
with this section.

(2) In double-leaf doorways, at least one leaf shall comply vlch
this section and iC shall be the actlve leaf. ouble-lsef aucoaacic doors are
excepted from the one leaf provision if both the leaves are automatic.

(3) Pvolvin$ doors or turnstiles are noC cceaslble doors and shall
noc be the sole means of access at m7 accessible entrance or on any accessibZe
route. An accessible door shall be provided lmsmdiace17 adjacent to. the
turwscLle or revolving door and shall be subject co the sm use pattern as
the turnstile or revolvinS door.

B. Clear vtdch. Provide doorways with clear openings of 2’8" (815:)
as measured with the dor open 90 degrees between the face of the door and
the latch side stop (figs. 10.1, 10.2 and 10.3). Openings deeper than 2’0"
(610,m) shall be a alnlaua of 3’0" (915m,) Vide (fig. 10.1).

(I) Exception. If a space and the elements within chac space comply
rich the requireencs of 5.1, and the user does noc require full passage into
that space, then the opening co ChaC space m7 be a minimum of 1’8" (Jl0mm)
vide.

C. Maneuvering space. Provlde’the following space at all nonaucomtlc
and nonpower-asslsced doors;

(1) AC doors allovtn8 front approach only, :aneuvertng space shall
be as shorn in figures 10.2, 10.3 and 10.4. The atnlmtm aeuvering space
(i.e., latch slde clearance) rsqulred for a hinged openlng is i’6" (455mm)
but 2’0" (610mm) is recmmended here space is available.

(a) F,xcepclon. Front approach entry doors to acute care hosplcal
paclenc bdrooms shall be exempt from the 1’6" (.455m,) requlromnc of 5.10C(I),
latch side clearance shown in figure 10.4 if the door is ac isaac 3’8"(1,120sm).
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" II

hi__nged ,, sliding ’ folding ,
2 A doors allorn$ h.ne sde approach only, neuver.n spaceahall b as sh ure 0..

(3) A doorz allov:Lng lacch sd approach only, neuve:Lng spaceshl be as shotm L= gure 10.6.

The.flood. or surface aru rlthln the required maneuvering spaceshall e clear.aria shall comply with 5.2Z, Ground and floor surfaces.shall nave a slope In any direction no greater khan l:Ga( inch per
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D. Doors in series. Between any wo hinged or pivoted doors in series,provide a minimu= of 4’0" (1220mm) plus the wdth of any door swinging intothe space. Opposing doors shall noc slng cowards each other, into theintervening space (see flss. 10.7 and 10.8).

doors in se es doors in series

E. Thresholds. Raised thresholds; if provided, hall be beveled
with a slope not co exceed 1:2 and rich heights not exceeding the following:

(I) Exterior sliding doors: 3/4 inch (19mm) maximum.

(2) Ocher doors; inch (13mm) maximum Bevel not required if less
chart % inch (6nan).

F. Rardvare. Provide handles, pulls,latches, locks ad other
operating hardware thac are esy to grasp with one hand and chat do not requirtwisting of the rrisc, right grasping, or ciKhc pinchS co operate. Acceptable
desis clude, buc are noc liced co, leverperaced hardware, push-type
hardware, d U-shaped hdles. eracnS hardware shall be eosed and usabler both sdes when sldins doors are fully open. Houn no operating hardwarehgher cn ’0" 122) above fnsh floor.

(1) Excepcio Mortise and surface mounted bolts used to secure the
inactive leaf of a double leaf door vichou center mullion may be mounted atany height. ,
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G. Doors co hazardous areas. Provide textured surface on any door
handle, knob, pull, or ocher piece of opertlng hardwre on doors chc lead
to teas thac may prove hzardous to blind people. Such ares ? include,
but re not llced to, loading platforms, mechanical equipment roos, sages
and similar spaces. Textured surfaces may be chleved by knurlng, roughening,
or pplylng materials on the bend contc surface. Do no provide textured
surfaces on hardware leadlng to eersency caress or on any doors other than
those ledlng to hazardous areas.

H. Closers and opening forces.

(1) Door closers, if provided shall have a seep period adjusted
so that from position of 70 degrees open it rill take the door minimu
of 5 seconds to reach point 3 inches (7nn) from the door amb, measured
from the leading edge of the door.

(2) Maximum pushing or pulling opening forces for doors shall be asfollows:

(a) Exterior hnged doors: (Reeerved

(b) Interior hnged doors:

(c) Slldns or foldlns doors: 5 Ibs(2.3 kg)

(d) Adjust fire doors .for the mnmum openlns and closns forcesrequired by the agency havn8 responsibilcy for the safety of the faclity.

(e) Power-assisted doors: Comply with this section for closingforce. These forces do not apply to forces required to retract or disengagelatch bolts or ocher latching devices.

J. &uComacic doors. If automatic pedestrian doors are provided:

(1) They shall not open to back check in less than 5 eeconds; and

(2) They shall noc require more than 15 1be (6.8 ks) to stop doormovement.

(3) See the Aerican National Standards for Paver-OperatedPedestrian Doors, dl/SI A56.10 (latest edition) for additional information onthe requLreents for bach standard and custom designed installations.Paragraph 1.l.1 of the ANSI publication contains information on slav opening,lma povered automatic pedestrian doors.

5.11 b’INDOS (Reserved)

18-37



5.12 TOILET A BATHING FACILITIES.

A. General. Toilet roos and bthin8 facilities required to beccesslble by 4, SCOPE shall comply with ths section.

(i) hctptinn. Where iterations to exstin8 fc1ices akescrlct compliance wch 5.12 scuccurlly ImpracClcble, the ddltlon of one"unisex" coils: per floor concInnS one water closet and one lvcoz7:hc complies vtch 5.12 lotcad dcen co exstnS facilities 11 beaccep=able In leu of knS iscin8 o1e facles for each sexaccessible.

B. Doors. Doors to toilet rooms and bchn$ facilities shall:

(1) Comply rich 5.10 and

(2) Noc svinS into clear floor space required at fixtures.

C. Clear turning space. Each accessible toilet room and bachinsfacility shall have an unobstructed turning space Chat:

(1) Coaplles wlch 5.13(3);

(2) Adjoins n ccesIble route complyln$ wlch 5.2, Walks, floorsand accessible routes;

(3) May overlap ch accessible routes and clear floor spaceflxCure(s).

() Exception. In toilet rooms with one water closet, doorsin clear floor area that is 2’8" by $’0" (815m,) by 1525mm) -y be providedin lieu of clear curnin8

O. Sinage. Sinase required by SCOPE chat identifies accessibletoilet rooms and bachtn8 faclcies shall comply vtch 5.17, SIGNAGE.

E. Toilet fixtures and accessories

(1) Water closets. Accessible wter closets shall:

(8) Be provided wth clear floor access spaces complyin8 rlthfigure 12.1, 12.2, 12.3 and 12.4 for fixtures not mounted in stalls.Clear floor spce nay be provided Co 11ov either left-handed or rishc-handedapproach.

(b) Hve cop of seats ounced 1’5" co 1’7" (30mm co 485um)above finish floor -(see fiss 12.5 and 12.6). Seats shall noC be sprun$ coreturn co lfced position when noC in use.

(c) Have automatic or hand-operated flush controls complyinwith 5.l&, CONTROLS AND OPERATING MECHANISM. Mount controls for use fromthe wide side of access area and no hiher than 3’8" (ll20nn) above finishfloor.

18-38



(d) Kmve to2et Pper disposers moted as shov in g:e12.6. Do not use dispensers that control delivery or chac do not peri:continuous Paper lov.

(e) Have |tab tmrs ounced of the lensth and positlon.S asshorn n izures 12.1, 12.2, 12.3, 12.4, 12. and 12.6.

rear wall
elevation .,
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(e) Have racer closet complyn$ with 5.12B(I); and

(b) be of the size and errangeent as shorn n fure 12.7, $tall

( ctpcon. -Zn nsces o aeraon york vhere
provision o sandard sa g. 2.7) s scuray pracca or
plblnK flxure code requlrents prev comblnS Istlnj sualls to
provde space, an aceate sta (& 2.8) y be provided n eu of thestandard scalZ.

(c). Have toe clearances at the grout parccon and at least oneside parc$con of 9 nches (230=m) above fnish floor. Ig stall depth s greaterchart ’0" (12mm) hen toe cearance Ss optional.

(d) Have doors chat comply wch 5.10, DOOS, and thac areoucsinsn&; and have the symbol of access affixed co the oucsde of door.

l) Exception. If colZec stall approach is from the latchsde of the stall door, clearance becveen the door sde of the stall ,and anyobstruction may be reduced Co a mnannn of 3’5" (065).

(e) Have &tab bars mounted of the lensch and poeclonln| shorn12.7, 12.8, 12.9 and

Jr, ! ,:,
-(-’--i. t,, .J.l-. :-

;idternate stall -., I

rear wall
elevation

side wall
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Urinals. Accessible urinals shall:

Have a clear floor space, =ha co=plies wi:h 5.’, HLDL; 3AT&.

(i) Excep=ion. Urinal shields that do no: ex:end be,,’:ni
fron= edge of he urinal rim may be provided with 2’5" (735=m) clearances
be=ween :hem (fiE 12.11).

(b) Be floor mounted sall t.ve or wall-hunK with an elonaa:e/mounted at i’5" (430mm) maximum above finish floor (flK. 12.12).

CONTROLS A,\ OPERATING 5CKANIS.M$, and mouned no higher than 5’8"
above fnish floor.

73S

urinal
shields urinals

(&) "Lavatories and sinks. Lavatories and sinks shall meet thefollowing requirements.

(a) Moun lavatories wish the rm or counter surface no hiKher"han 2’10" (865mm) above finish floor. Provide knee space between bottom ofapron and fnlsh floor of at leas 2’" (735em) high, 2’6" (760=m) wideand i’7" (&8mm) deep (fi.

(b) Moun sinks wish he rim or counter surface no hisher than2’10" (86.=m) above finish floor. Provide knee space under the sink of atleast 2’3"68m:) high, 2’6" (760) wide and 1’7"(8::) deep (i. 12-1).

(c) Clear floor space perml=c fron approach shall complywch 5.1, DATA, Clr floor space d ee space sll overlap 1’7"

(d) Insulate or cover ho= waer and drain lines. Alloy nosharp or abrasive surfaces to re:sin exposed under accessible lavatoriesor 8nks.

(e) Kc:cepcable fauces control deis include lever-operatedush eyes, =ouch-ayes and eecroulcally ou=rolled mechanm cha= complywith .I, CORO OPTING ISM.
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(.) ExceptlOno Sel-lge.n| valves ere pertt::ed s:lavatories :L the faucet rena:Lns o. lot at; least 10 seconds.

lavatory_  sink

surface no hlsher t .3’4"(10a) able fh floor gt8. 12.13).
(6) C:rols, dps, recepaclas or other equtc.cessbe equten: shall cly :h .4, CO OPZ EIS.

F. :E Falt:les. h:ubs or sheers-shall:
() ve clear access space as sh tres 12.6 o 12.20.
(2) EaSe seats provtde as shovu in fsures 12.16 o 12.24 and

move vnen moed dur$ use. In-ub sas shall be portable.
Seats
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clear floor space

foot bathtub back

.roll-in stall

head

seat
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back seat wall

3) Have grab bars mounted of the lench ad poslcloning shown2.6 :o 2.32.

() Have gaucecs and controls copIyin rich 5.1, CONTROLS ANDOPERATING ECHANSMS, located as shown in figures 2.21 :o 2.29 and !2.31.

(5) Have a shover spray unc -Lch a fIxibile hose a mincmum of5’0" (25n) lon$ chac is usable as a fixed shover head and as a hand-heldshover.

(a) Exception. In umonicored facilities where vandalismis a concern, fxed shover head ouaced ac 4’0" (220mm) above che cubbocco y be used n 1Aeu of the hand-held unc.
(6) ],ve enclosures, provided, chic do no obstruct ransferfrom wheelchars onco sears or into cubs or access Co controls from clearfloor spaces. Bathtub enclosures shall not have cracks mounted on thebathtub rims.

(7) Have shover curbs or thresholds no higher than. 1/2 inchbeveled.

control wall side



G. Grab Bars. Grab bars for accessible .toiler and bathing flxcures
shall:

(I) Have a dlamecsr or width of the
1-1/4 inches co 1-1/2 inches (32ram co

(2) Have a i% inch 38a) l[Haxtmum/,aintmu) clear space becee.n
the bar and the mounting surface (flg 12.33).

(114 kg).
(3). as installed support a minimum concentrated load of 250 ibs

() Not rotate in their ftcuings.
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. 13. DRINKIN FOUNTAINS AND ATERCOOLF.S.
A. General. Drinking fountains and coolers rsqured y SCOPE shellcomply with c.hls secclo.n.

B. Clearances. Drinking fountains and water coolers shall have clearfloor or around spaces chat comply wth 5.1, HUMAN DATA and shall be:
(1) Cantilevesd" units wtb a clear space allown forwardapproach and having a knee space nder the unic thaC is at lease 2’3" 685mnhigh 2’6" (760am) rlde end Z’Y’ (430ms) deep (rise. 13.1 and 13.2) or

(

(2) Free-scandlng or buil-In unlcs with clear space allowing aparallel approach and noc havin8 knee-space (figs. 13.3 and 13.4 and
C. Spouts of drinking founalns and water-coolers. Spouts shall:

(I) be mounted no higher than 3’0" (915) above the finish floor,measured Co the spouc outlet.

(2) Be ac the front of the unic and shall direct water flowtrajectory parallel or nearly parallel Co che front of the unit.
(3) Direct water flow aC lease 4 inches (100mm) above the unitbasin to facilitate cup or glass insertion.

D. Controls. Unic control shall be front mounted or side mountednear the front edge and shall comply rch 5.14 CONT0LS AND 0PFqATINGCHANISS.

5.14 CONTROLS AND OPERATING MECHANISMS.
A. General. "Controls and operacin mechanisms required co beaccessible by 4 SCOPE, shall comply vlch this sectlon.
B. Location requirements. Controls and operatiu mechanisms shalladjoin clear floor or ground space complying with 5.1, HUMAN DATA. Mountcontrols and operating mechanisms in compliance with approach directionand reach limitations specified in aragraphs 5.1c. Clear floor or groundspace, and 5.1D, Reach Lialtacions (flee 14.1 and 14.2).
C. Operaion.. Controls and operating mechanisms shall be operablewith one hand end shall not require tight resping, pinchln or cwlscingof he wrist. The force required to acClvas controls shall be no greaterthan 5 ibe of force (2.2k$).

D. SPecialized.equipment. If specialized mechanical, electrical orproces8 equ/pmenc has Inherent functonal requremants which dlccace locaclonor force requrmncs ocher chart Chose specified in this section, locatethe equipment as dictated by ice functional requireanCs.
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cantilevered cantilevered , free standing
or wall hung

free standing
or wall hung_d

fountain

built in -
q

pproach
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A. Oeneral. Alarm Systems requre co be accessible by 4 SCOPEshell comply vlth this section.

B. Audlble Aarms. Audlble Zaru sh1 produce sound pressurelevel thac exceeds embinc room or space noise by 15 decbels or any maxnunnoise level o 30 second duration by 5 decibels, vhchever s reacer.
C. Vsl d oche senso alas. audible ala are prodded,ch addition, prde a vl ala device adjacent Co or wch each

rom ohm sm pover source. Flash fraquy of vsl ala shall be lassch 5 .
(1) Exception. Specialized systems utizin$ advanced Cechnolosy.11 be considered on a. case-by-case basis.

D. PI. SCaions. AZam pull stations sh11 comply rich 5.14,CONTROLS AND OPP.ATZ ’HANZS4S.

5-16 TACT2L WAPZNCS (RESWED)

Note For nforacion on cacce vlruin, see ANS A117-1(1980), Section4.29.

A. eneraJ. ngormtlon and identification of.elements and spacesas required y 4 SCOPE, shll comply ch this secct.

(1) cepcim. e provismb of this section are noc dacofor Cra omc1 ro d space stse.
B. "Chmraccer proportion and contrast. Letters and numbers on stnsystems SlLIZ:

(I) Have a rdch-co- height ratio of between 3:5 and 1:1.

(2) Have a stroke vidth-co-heishc raco of becveen

(3) Coucrast in value vtch their backgrounds,preferably ltshcetters on a dark backsround.

Ce

(4) Have a acte utsh on a aCce fnish backzround.
HaAsed or nctsed characters. Provide numbers and letters chat

(i) .Raised or incised from the backsround surface 1/22 nch (0.8mm).Also incise or rase symbols and plctosraphs Ln Chls manner.
(2) BeCveen 5/8 inch (16mm) and 2 inches (50:) high.

(3) Sans serl vtth sharply defined edses.
(4) Zf incised, provided rich at least a 1/4 inch (6---) stroke vidth.
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D. Mounting location and heisht. Sjnage shall be placed in a sandardizelocaion throuEhout bu/idlng or facility as follows:

I) Snero siege shall be located alongside of the door on thelatch side and shall be und at be=wean h’6" and ’6" 1370, andabove finish floor fg 17.1).

(2) Exterior signBe shall be installed st entrances and valks t

E. Snbol of actssb1ty. Identification of acctaablt facilitiesas required by SCOPE shall be by uana of th International symbol ofcessibill7. Display as sh n faurea 17.2 and 17.3. Provide solsof he’follns

Size Loaiou Viewing Discnee

2% in (65u=) ...................... In=erlor Up to 30 ft (9)4 i= (100mm) ...................... 2ncero Greate tha 30 f4 in (lOOmn) ..................... Exterlor............. Up to 60 ft (1am)8 in (200mm) ......................Exterior ............. Greater than 60 ft

international



5-18 TELEPHONES

A. General.. Publc telephones and rslaced equpueut requred o beaccessble by 4 SCOPE shall comply ch t:hs seccou.
B. Clear floor or Sround apace. Clear floor or 8round spacescomply Ch 5.1, DT, sZ be provded aC each telephone (fas$8.2 and 8.. ese clear spies ahl noc be rescrcced by sca$$acbases, ed scs, or closures.

C. Equpmenc characteristics. Telephone equipment shall:

(1) Have t:he hiihesC operable ccrol, cludl buc uoc ltceddl and co sloe. located sca of ’6" (137) above ftshfor side :each-flS 18.) d ’0" (122) for foard reach flg 18.5).
(2) ve ph button Cols where sece b7 sh equienc isavailable.

(3) Have a ,cLnimun handset cord 1snack of 2’5" (,735m)

plan plan

plan
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side forwardreach reach

" (&) Rave telephone book.s, ! prov.dsd, locaced .n a poe,=ion =ha:omplas v:Lt:h 5.1 DATA.

D. Equpsenc for hearinS impaired people. Telephone receivers shall|She=ace a maSneCc field n che area of che rever cap. ’VoZe oncoZssZ be provided n =cordce vch SCOPE.
5.19 STING, O ES.

A. ersl. Fed seainE spaes, ables or rk surfaces requiedco be accsble by SCOPE

B. Clearc. Seat’S spaces for people ecrs ac cables,co.cars or rk rface=

DATA.
(1) Have 8 r-1ar floor or |round space Chac comply vch 5.1, HU
(2) Have knee spaces chac are ac lease 2"Y’ (68) hsh 2’6"(760mm)vde and 1’7" (8) deep. Clear access space end knee space may overlap1’7" (fS- 12.1J).

(3) hvt cable .cops o= work surfaces mounted becveen 2’&" co 2’10"(TZOun) co 865ms) above fLush fZoor.
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20- ASSL’L AREAS.

&. General. ssembly areas required to be accessible by 4 SCOPE
sha comply wih this section.

B. Se and locainu of viewing positions. Accessible veing
positions shll:

(1) Provide minimum, level clear floor or ground areas as shon
in figures 20.1 and 20.2.

(2) Accommodate one occupied wheelchair or one portable seat
accommodate persons wish cruches or leg braches.

(3) Be in an adolnlng onflguration if only co positions are
provided. Additional positions ay be in single poitlon couflguratlon.

(4) Be an in:egral part of :he seating plan and shall be dispersed
hroughout the asembly area providing sight lines comparable to those for
all seating.

(a) ExcepClon. In alteration ork where ic is scructural1
impossible to alter saatlng locations to disperse seaIng hroughout,
may be locaed in collected areas as srucurally feasible. Seating
adjoin an accessible route that also seres as a aans of emergency access.

.;vie i.ng
pos=t=ons
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paragraph .2E.

(6) ]ave surfaces that comply vlch 5.21,Ground and floor surfaces.

C. Performn$ areas. Provde accessible routu chac comply with
5.2, WALKS, FLOORS AND ACCESSIBLE ROUTES, co performlns areas, includlng bur
noc limited Co stakes, arena floors, dressing rooms, locker rooms, and ocher
rooms and spaces required for e of the assembly area.

D. ListeninS sTstems. Provide assm,bly areas with a listening system
co assist no fewer than :vo parsons -Zch severe hearinS loss.

(1) "If the liscninS sTstom serves individual seats, locate such
seats vchin 50 fee: (15=) of the stage or arena. Such locations shall prove
a complete view of the stage or arena.

(2) Acceptable cTpes of listning sTscm include, buc are
limited co, audio loops nd radio frequenc7 syacm.

5.21 STOItGE

A. General. Storage facilCes required, co be acnssible by SCOPE
shall comly with this section.

(1) Povide clear floor or ground spaces chat comply wch 5.1,
HUMAN DATA.

(2) Provide storage spaces and cloches rods chat comply with
paragraph 5.1D, PEACH LDITATIONS (Fig 21.1).

(3) Provde accessible hardware chat complies with 5.14,CONT0LS
AND 0PERATINGMECHANISMS.

storage
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