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' rth 1974)
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cal Manuals, And standardie -les-

___ Scope

__ Tis dAnent provides plannin. c-o- e-rs for all the generic f rct-ons associ-ate wt -- ~h
-- Orgar za-Mna: and Direct Support - r - Pnrce for -most Arm v- -es. Pius, this Wfl-
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- Sources of Information

The information in this document was obtained from installation and unit faci ty users, and
from DA and VACOM personnel. Doctixents currently used for determining facility designs have been
referenced, including TM 5-841-1 and DG 1110-3-80.

Types of Information

The page formats of the document contain eight specific types of information. (See any"function" set of pages in Chapter 3 for an example.)

1. function: This is a statement of overall mission for a specific part of the mairtenance
or cleaning facility.

2. liy: These are the regulations which define what must be done and how it should bedone. The irformation is taken from documents such as Amy Regulations, Field Manuals, and Stan-
dards of Procedure.

3. issues: This tells how the functions should be improved, or indicates whether there are
"trade-offs" related to pollution, efficiency, or economy issues.

4. assumptions: Tl'e:e justify the recommendations for function performance as statements of
the conditions upon which the facility infomation is based.

___ i5. activities/personnel/equipment: These state specifically how the functional operations
___ should be performed.

6. requirements: These are qualitative statements of objectives, written in performance
language, that describe a facility's objectives and its technical needs.

7. criteria: These statements, developed directly from the requirement- list, provide the
quantitative and/or qualitative means of determining the appropriate design solution for a facil-

___ ity.

________ 12
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8. guidance: Planning concepts have been trin.lated into potential guidance in the fom of
statements, sketches, and diagrams to provide rea-is:ic advice, based on design experience,
regarding the appropriate, "optimum" solution.

Using This Document

This document provides tactical vehicle maintenance facility planning concepts based on
-- relevant background information. DA and IMACOM personnel can use this information to evaluate the

policy modifications required for the construction or equipment procurement needed to carry out a
described maintenance practice if it is desired to implement it.

Readers interested in developing policies regarding vehicle maintenance operations, equip-
ment, and facilities should focus on conments about space criteria in Chapter 2, the recormienda-
tions listed in Table 3-1, the policy and issues columns, and some of the items in the equirnent
columns for each space in Chapter 3.

Readt;rs interested in developing functional requirements for a construction project should =

primarily fccus on Chapter 2 in sizing spaces, the function, activity, personnel, equipment, and
requirements columns in Chapter 3, and the space relationship diagrams in Chapter 4.

Readers interested in development of design criteria and guidance should give attention to
Chapter 2, Table 3-1, the requirements, criteria, and guidance columns for each space in Chapter
3, and the format for presenting facility information. As noted in Chapter 3, the numerical
values for criteria, dimensions, etc., need further evaluation and validation.

-If rcaders are nterested in building design information, this document might be useo with TM
_ 5-841-1 and DG 1110-2-80 to gain further insights into the requirements of a using service.

_________13
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2 SPl,(,L ANALYSIS FOR FACILITY PLANNING PURPOSES

(;en r.J Space Guidance

(:ne of the most basic requirements of designing Army maintenance facilities is determining a
raLional basis for generating space requirements from stated user needs in the 'form of functional
requirements. These functional requirements are prepared as the basis for both 1391 and project
development brochure (PDB) preparation. When the actual construction drawings are prepared, such
guidance is useful for determining both the actual sizes of spaces and the funding levels and
costs per square foot. Therefore, it is important that all the participants involved in preplan-
ning ,ire working with the same source of how the space requirements are generated and where cer-
tiin space allocations are negotiable in terms of variations. To this end, two basic documnents
providIe guidance for generating space requirements in TOE maintenance shops.

_ Ijacx _elererie Documents

Lath maintenance space is operated either at the Battalion level or the Company level. As
su:ch, Lhe Table of Organization and Equipment (TOE) 47 a basis for selecting tne equipm., ,t, po:r-
scnnel , A nd job specialties necessary to accomiplish the mission of a particular organization. For
exeimple, the TOE for the armored Battalion will specify both the personnel and the specialty codes
for the various jobs required to maintain all of the Battalion's equipment. Obviously, for vehi-
cle maintenance shops, the most important specialty codes (MOS codes) are those dealing with vehi-
cle miaintenance; these will serve as the basis for generating many of the space requirements later
on. TM 5-841-1, Space Pla,-ning Guide for COA11S"TOF Maintenance Faci'Zitie (March 1977) translates
personnel allotment, vehicle mix, and the MOS code information into space criteria by describing
the rationale for structuring spcce allotments to acconvnodate mission needs of the various Bat-
talions and Companies. DG 1110-3-80, TOE Vehic"l Maintenance Co,?Zcxcs (h1ugust 1979), provides
the user with a better understanding of the space allotments and how they work for the entire com-
plex. This document specifies overall planning procedures for vehicle maintenance facilities and
pfrovides space guidance not specified in TM 5-841-1.

16



Comparison of Space Guidance Rationale

The rationale for space allocation provided in 5 5-841-1 is based on the evaihatio-n of prop-
erly designed shop maintenance facilities. -he FM translates specific space requirements nto

___ square feet. The number of bays required to accenodate vehicle repair and mainten-ance is Case
on the number of personnel assigned to various Battalions, which is specified in the TOE. 'The

_-_ MOS codes specify the relationship between vehicle mix and the number of mechanics required to
-- - service those vehicles." Tables 3-1, 3-2, and 3-3 of the TM list these codes and translate theminto space requirements based on where these personnel would work in the building.

The rationale for developing space allocations presented in DG 1110-3-80 focuses on areas not
__ described in the TM. These are usually exterior areas, such as washracks, filling stations, out-

---_ door maintenance areas, deployment storage, and IOE vehicle parking. By reviewing the space -llo
cation rationale presented in both documents, it is possible to compare overall comprehensiveness
as presented in Table 2-1 of this document. This table also compares the rationales suecife in
-the 1, with those specified in the DG. A comparison of the rationales for the layout of a nainte-

- -- nance shop's various specific functional areas shows that they are complementary. Thus, by using
both documents as references, the users are provided with a set of criteria for allocating space, -

_ which sill enable them to determine the necessary planning requirements for 1391 or PB prepara-
tion.

The Space Planning Process

Figure 2-1 shows the space planning process used to determine maintenance facility space
allocations. This flowchart is based on review and compilation of the TM and the DG. The chart
is divided into four sections, all based on the assumption that TOE is the starting point for
determining Battalion size specialty codes, and necessary equipment. After the users have

- _ extracted the MOS codes for mission accomplishnent, they should till out forms A and B in the
Appendix of TM 5-814-1, and then begin determining the allocations for each area. In some cases,

_____ as shown in Table 2-1, the basis of space determination can be the total number of individuals,
the vehicle mix reflected in the 14OS codes, or the various allotments of equipment necessary to
accomplish the mission. Once these quantities are known, the square footage requirements can be
generated quickly from the guidance contained in either document. Figure 2-1 also shows some ......

17
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areas for which neitQ her documient contains etiac.Thest areas reflet need f-or the f.,.rther
investigation inthe development of space q reent guidance -- a *'"1 yInlue whs
document.

_-___II1Comments on Guidance for Space Usage in E- Sops

___Tae guidelines for the allocation of space presented in die rp~ce rlafnng wuide, TMX 5-84'11
____ ~are the result of work done by indLstri-1 Engineering Firm, FMC Mrc~'natrloig~

____number of An-y and industrial maintenance shops. This report was none througn Norfolk District
___ offices and submitted to OCE for incorpor io notewie M~ . TIsrptsevda

____the basis to look at a broad range of Army CtIO facilities and to coisrrr equ~ations for space
_______allocation. Additiona. planning inforniation needed includes.

__ _1. The allocation of space for innovations or changes in the existing equipment.

2. An examination of existing operating procedures which may inp-act on the allocation of
space or its arrangement.

3. New ways of relatiaiy funlctional areas based on statistical documentation derived from
__ -existino facilities.

___4. Future ta-chnological innovatin Possible space allocation impacts can result from,
___changes in vehicle design ana equipment (particularly the development of new mobile equipment withn
___ electronic gear), and changes or innovations in servicing equipment policies or procedures.

Referring to Figure 2-1 (Space Allocation Process), five specific allocations of space should
___be noted.

areas r1. The allocation of P1 storage. The problem with this particular allocation (2 sq ft p r
person in the facility), as presented in the T., is that it represents an average of existing

Sfacilities examined. in an armored Battalion, this space allocation is not enough because it is
necessary to store large tracks for the tracked vehicles in P1. With the removal of this space

___ _ allocation for tfracks, the 2 sq ft per person is too much for an armored Battalion. On the other
hand, for a transportation Battalion, 2 sq ft per person is not nearly enough space to handle all
the PLL equipment. The allocation presented in the TV. is the result of averaging across different

19
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--- _ _ _ _ _

-V.. s- Q- b- _ _ _ --ed t--M, va i toa r s

types of BaOtthi 1-S 5 s b r #r the 'r-n-- ---

_-__ storage.

ZParachut shp -W~lie _n he-notc. _ °ps as presented i---n.. _s, theu Tcr arent pee e Atop vd e n-he soace aiocation necesa for
___ - shaking Out and reasse'm-ling parachutes, ofere -o :--'niCatuoa P- Ce neces-

sary for dry wer, a sKeout area, or ofe re en - i teria
required for a parachzte repair table.

St ent. A!thounh the L does r esen So X "-- P -  r p-r- - 13. .....c f nl ,t ,. -c.r- ,s fr part'cu r waste- "- reatment facilitz U s"ite jr- mte n ie.s, some guidance is necessary -or sim He jr site area for se! t.
basins, grit chcMbers, or oil separation containers.

i. Direc, Spport spaces. Most of the space re--rements and names of 1ndivdual shou areas
are presented for O=rganizatonal maintenance only. The - specifi y needs -o indicate differ-ences in --ganizaional and Direct Support space allction and the types of servctng necessary
for each "i.e., deployment van storage next to -he buiing

. The TM does not Give te retionships betwe-- various areas of a TOE shop in terms ofs eific da i e f ow + -
spec etaile low relanionsi-s. The D' cces present some of these, but there is no singlecomprehensive diagram which gives +he relationships etween space allocation and- the flow of items
(refer to the charts in Chapter 4 01 tnis doctEInentL

uOne of the ma-or issues in a TOE shop design is flexibility to acconrtodate the different
types of Battalions which have different needs for space, i.e., Armored, Transport, etc. Since
the MOS codes from each Battalion type dictate the kinds of space and necessary supplementary
spaces required to service that Battalion, each TOE complex is oriented toward a specific Bat-talion type. in theory, this is acceptable; however, in practice, Battalions are often switched
between various TOE facilities with little regardto whether the facility was originally designed
for that type of Battalion. Some serious consideration in space allocation must be given to
structuring an optimum facility which will accwrodate the flexibility required.

-An adequate working area is basic :o all of the functional spaces presented in this document.Chapter 3 includes some recomendations that will impact the kind of space allocacons presented --_in-Figure 2 1- (and the criteria in Table 2-1). These recommendations in space allocations are _-identified in Figure 241 with an asterisk (1 next tc he organizational maintenance (OR1) sheet
i-number.

21 __



- =1S- - ~~r-~r-

I; _

it

I
U

I

a

I

= ~ -

C

rr~ - ---- = -

p



PIE

l~ TOL 2 inc .,ageS n orov~~ faci ly nform=t~on reIl to -=generic maitenance -- t irns per-
F_ aS-TU -n -~'Ar~r-es. ~h -ttoiw discussedan ly l-y to Organizatmrcain z-r POr-t

oef~'-'-n-c ze re na-cesc -i IDA md Da=r 5t & o hisJa.raaion. e I

Ea-'_ f'tarctiqn- Is p~sintaA as could be =-rent 5 v - - with :fntirm fa-' an- Iso"ac -nce'- ma inq~ Prai. ice nat are Ii t typica ly -s rArl ~ ct=1 ~ =s o-a an 'b se1.or" con- ruct-O1 a- rrain-tar.= '---niies -r t- etr. ittin of a san nsraequi ring rcritiar G CA= linto mmiqce h-4 =-Mu -- n rol anda C
srifi c ty recanr==eati am 1fd-a te-tr=g aot-ftt o~--g t_;Je -can izue e- oac-c- au a z %. -=r =ein foar '-s 2iSin AIeSir *rs amcmde,~n y nld Arr per-es Ai co as- on tri t

n, 0 -s~STn Toi deerle re-or-eme--vene s Ob 15trn ion-nAn

r- irm-vti- sho=-- be aon-l-red re-0-to T' e spacs,5 sizngs iainvecaearrxi-fon- .-ha' need tobe eiaua=~a- validated bvlnd-iddu-c ai_41 rcaMdsan ~ r~re -rs betweer- types y eh .isle n--n'nee--d be c --si -A. - secfi
e-- a r -beingc I21fle or_ - U. _Ml -aq mm U_1_edx_______f_

11f M_ -o h0ne r was -draywi 4 rkor wide ofr.~ su-rc- 2o Wa ac t'eth

:~~~~~~~~idao ~~~~~ ~ ~ ohvl- Arntczr'~ah" t~-~ n t t-r n i- n' an a- -u4t's;- trip
-sr.ang racilttrles; 1 Ifor CTirE 4i-erS Ct'o Dpai -an a~ -

900 f- Ile

toIU M u s 7 ote- Ms i o h
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iJif 1

- =~#-=~-.-(function-

__ ~~-------- --- oic
cn~o-' sop re &~In a1 tracked. .enicles to be cleanto and servuced

vid iz - tratned vehiles to :,e cletante and serviced after

Min z re

-=i- : e-.0 rt a: e

S_-_Ce Is at ncMn

e' -hatked df-iet tC!
are t--_ J.si~ ma'ntenarce eoern! arI

an M! n elf nQ ~ faC a,-

Mtr a it a -z too for S wc.rfoZ-.i'

be a'o re- reri r! dCI
a-a - z s aoud toi.ta'trt- ar 'a-c as

a___- SCEDLE MAITENNC BAY-m TvI.bns S.1-i e__;f,,aZ-- e

25 rem= N. _



i__ ,a is e nd assumllptions cme
_____ - .. .~.a~j~ec aintr~rce ~o ttical equlpe-q- can, rte ;,eroedre- 

2i. -atankd MovICe for positlee polljtion Contrli- t orc-rfa~coiites and eovionent are Drovlde~ 
z

'he S-M-r Eminenane ba Cflec_________ = '~~ednaacoznc byIs under ---- cc-.trolz.-J
____ ~ rC rtknrrrance perforned at Co itny Peel nasntnan-

;F0 (Soo *tbicred-ded Haintenan~ce Sas.')

54Able t.o be Wei to renve crankcase a _d traslsjc!Abetr 
ci ~r

K. I tj nlytis Fr~A- were Lmwen~Ally esals- forS~ 
or'nd____ aflmrkase 01i. facility Itm-acts wuld be:-. 
dls

I.Few~er scidufled ealntnarce bay& required. 
5 t at trtZ. !.s use of depot-level overhaul of poller -41s._____ 

I't~~-latn ri
to deet

___________________________

______ -I

_____ _____ _____ _____ ____

________________________________OIL



WQuiKCIInflts T criteria gidamce

Um S I - 4.-= -
___ of ' zied o .. rqt M4-' SA .t 5'~MI- Sf~ m to. mmIY areas

2. !4rs 'o h4-e crIle- tw~L- caw!

~rceCowr tt mori:tt -
______

3._ _ oi..3r--J conressnd air, 2 ~oso t;
cattog' oil. fqfah Ir i- R=..== A

__ d ii - Sli wastn reuc' vasz wl I
_____oi se-r. ecti " to)

.oste ovni e-v. sr o-i -

t________ 41, - exteriOrr L 3= 
-~c It-

:- rt;Vj n Cotrol srstem. - i2-.-4

____ io. 10 ton catoczr trarei"

____ ri_2

i227
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r

icyV-- _; -- - -nance W t no Maes on Ii

ndcts tf fnsirceeit 4
s.;:d . lneanc te z~ ~ ie a A~&±

$.aiete a.. C a -e !$--- sl-lll~ vn _- .tlle-i i7Jl

- 5i.Z~. a , li loe' 5 c"a cc s a .re-

p~~i-ht. insc -¢tlo , .i~ Mll parts cleanilng. a... -aintenance

a b 3ty o e '. reils(c-1takda. -,ce0 d-es

-t Pr - to"C oey i- He -Seue ma de v

e "l With trio S- ' aV a nar y ,ejle: Mnirenc. a it'
tih e ecetl lahai eli'ad a m a intenanceaninc iie

-i An oil analysisl S.I~ .lb l -t~ al I~ teh ¢e

- clasi' 0  ~ ,no'r-~~vrito ttccn traced and .e ied)an

CIr n US FOA rK to FsrLIde: 7C U -intenance comleaes ul to e toc-d

On rthe oasis of sahe Aeas and nt¢ ndied mainteance Sqyi s it
Ohth osi o chc~osan nscheld innac rermaps toallow for the perforance of a'. .et and virtually all dry Maintenance

activities to be performed under roof.
An oil analysis roaram would help predict parts wear and enqine

failure and oil change reoulroents. Sampling eguie-nt and laboratories
for analysis wuld be required.

SENiTS: (5) positive pollution atateent and control as oinim cost
() significantly increased efficiency in the performance of

tactical vehicle mintenance operations
* - (3) ilproveo readiness fro= the standpoint 0 eQuijent

availaoility
(4) resource conservation through efficient handline and

Storage of new and waste oils and other petroleum products
(5) i-Proved mrale at t* organizational level
() an oil analysis program 'clds

-(a) estaslss a vehicle operational history() could be used as a tool for performing
Peventlve maintenance and determining 

-oel change reolirepents. tnus reducing sehicledown time and overall maintenance and supply costs.

OM-2
UNSCHEDULED MAINTENANCE BAY

29



'Issues rd assumptions acivities IpronlOtp~~l
C ony unit integrity am facility layout abe '-iir I cl t

Curren.tly recommended layoso for grouping7 cor~ary spits~ea"n#ain 2 'n.p'se~~'v
not provide for circulation between bays via an n'- Io- a.s sl a(W reojire a lamoe clear-span for the building, st'-sc-e r,
circulation routes are more convenient, and shorty" co- snans e ~~
Iess expensive. Grouping company spaces also eO'-nces .. z e i

2. Extent of activities perfomed in bays,. Fu'U14 n -is'i et n':b
t  

%

a . Twoin-line buys ire adequate to mvet the vnscheu'r u''l' ecru:r r
and repair reqairee'ents of each coepanyr (norinally 55 o'f . sov3E~se
organizational unit. i

b. Currently, mnirl tire-chaniging tools are pronided at ti4. I1
-ganizutional level. Tire changing is thnefore iref.ce. II-~ o

hazardous, resulting In damage to tires and 6ins and injurtes I e-sm t I
to personnel. (See 'Tire Shop* sheets.)I

3. Overhead hoist for materials lifting.

Currently, there is no provision for other than manual itn
capability in som buys. Personnel are Injured, and equipment si
daciaged if munual lifting is used to reemve and replace moerately
heavy parts.I

(a) A small hoist will reduce injuries and equiirent damage.

(b) Parts to tbe lifted weigh more than 100 lb.I

___________ 30



x Crequirements Ycriteria 5___gidance

'g Aeinat !ees-t tre U4-.eac ~eZ
he. -Op.. to htelp "ift part lt -e z s=c4.

-:f f t.tfll Ccffpdnle-S '='- as dumi-'
I -*=d rpcert. pStibty a trZ-elig Iese."

mme fartce COays st~ul - De
...swle.Cr A2) l~g

________ /

31
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FACII IT Y AC"r.A '~~~.function

8ACGRt'1.YD: Service p-s istiS-_at - vk rmanv
sh-ps generally are rer-.sn~lt
changinfg an geerl i5etc @vea IePolicy
lighted. have poor or ro di-ec--.t %'--.a

dispei'k~1 associate4 i~e-i ~

RECOWINOATIMei: Instalation se~vc 1 ,- f ll-
tracked and wtheeled veniles; iLe.. fl r -*c,;- trc~ided with
lighting, ventilatini aste oil -ola tes. e'e-ctr'cal
Power and bottom drzin fcr cicanu;. zmen-r.
auxiliary lighting -.o be proviceC withnesrats to elt'i service
pit area.

IMPLICATIONS FOR THE FACILITY: Exterior c~ease racks *u-!C be
eliminated. TOE naintenancv fat.lities 6o be ;--ed witr. sufficient
service pit sr, service pit/clear floor combiaton bays to accon ate
the Derformance of virtuolly all tactisa veicl.e maintevance operations

BENEFITS: Minimizatio~n and control of palluts-n zincharves. corseryation
of petroleani-based products and increased eff"ici of ma intenance

_____- -operations within the TOE maintenance complex uwulo resuit.

SERVICE PITS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

33 __



issues and assumptins acivtise'.mn

_____err c'?'" '-Rem- ard rvplace p ars

all.e ne nL . e,'
"%-A 'a'.'' . ,4 att- cs .ie'el, -- 'I At

t ~ ~ ~ ~ ~ ~ f :mpit%;;atof CA'

IMEWE P.14.PT 'urc (See guidance sketc-es

I- Drve venicl, on an.

2. Drain am./or re-place:
________enpsne oilI gear/transrnissioo oil

hydraulic fluic- - brake Ifluid
_____________3. rease cmonents.

4. Remove dn__o5. Test vehicle

34
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(requirements _Ycriteria Igiac ___

Ia -
Owse -

"4-.t '01 't-unota)

keep .at e-~. l-m 1(.Cr A - X L

P ae,.o P___ _ receses -.-o-n-.,

Im C rtrd- arai> pi pa- tp in. ma.
_ _ _ -a !,i r k mi j t a t bi e -t p e i e !e . I A C _ 4 " *

l ines for: AC
a' cresed air 

S - iLr &A0 .4 ~ger cii 4& I . -.A-nc.5

Ii. on-Sliz floor.I 
r a VAvh Vs4

s in jo r E N Z se ) to l i f t W e i s i .- I 9 Q ~ ~ r e a j w . w t

tSCEfuiE2 !4ANT.u PT ,ET

Polr for - S.3h Nay rewire ?ZV

13. Oi1 collectio slnte: 113. able dr-ain pan, dimes c tt r to Z' C06660

of ~~~11  I ~ collectiln t42. II_ 311 eVa:"ation , feu est m14.~ Mater rn e ec trcalfix tres and j syfe-. Jn s/. ho W l a

_____ 35 _-
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(function -

I Z v t = - -- -

OM-4
GENERATOR SHOP

__________37 _



ari *trnntncartivities personne Yetinmnent

t 
3

I 
77



reurrnnscriteria __________________________

1. Aenjte teace - o .en C cnT$ c.gis

-~ . '-it~-closr oter cman, or aa', - Z#

2. Power. 1M e-

.llumnination. CAP~. hc r"- AtIC- V

4Exhaust sysec: for engine exhaust. -runwa ' 9XC atr ufa j £C 4r-

S. Convenient oil Collection a.-4 dis- - '% I- j
petal tyoteawfo draining engine ~I .
oil at workbench. Q C--

6. 7merature. 6. ' -. jJwir-, -

4p 3q O.2m VWoc

I I*L

__ I I ~fwCO.
_ _ - I I

91 I I

____I I ~ .fL C9



-a NA(function _ _ _

Ie -tr> %rr a-

_______________________ )
-Tr olc

A an re".

I tnet--- -t ~I1f~r 1

I* v t."cap Ivaic

I 1



! issues and aSSuITtm &Avties ~ penftomn4 "q~n

I . n'eC cn'- .A A

or azJaCetz

U ~ ~ forr't

nd~.*~ re1 44- ar -e -

$:ere .ste C

I t~y~fl [ci ~ flt~ -Meiv il;- t~

_______~T-r -a -or~-e e if

42~

tirMsract_

- 1 - -ik t~ee -'eeM r -esl -ti errw



Z reuremients *0criteria gda e

-. Co m sI ai 1. 13'5pi In ,o z'.T

_ Elcria wvIc 2. Il
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VWIEDNSPAG- NOTUFILMM

-:L-1PECOMINDA," kld",AS",;
-~zz:2 -. 4

9AG*D xsiggiac osntade- r
In.o soit( uC.f . v e

-3ce.:~ saet MTiO; i-T4~$'~ifncin _

aCOE.DTCS Spc. eesaysfety eqai~et.o odt ispm~n n-, 3, t-d

osoport features siould be provided for In TCC cons-ieues.

:MDUUCTIONS FOR THE FACILITY: Provision of Space anc su;Dertave

eaaorent for welding at TOE eraintenance co leues will eable

.elding operations to be conducted indooril

BENEF- hIT.S: loproverient in the Conditions -saader -t.11-t eld)", opatials
--e conducted at TOE maintenance cougalexes, for increased personne
safet and I roved quality of work.

___ ~~~WELDING SHOP AND BAY______ ___________

45



~Am

isus and assunlptiaos activitieseu~pon

e~~~~~S S-r. -e.e

z -srOezrc ',frq. a UnI. .11 u t' e Sez b J
;jk. ! eave c and envr

3 't

RI



_ -S

requremets critriaGuidnce
Aucquate space 1 1 eOr t..o of tse sn1 a- l" ~'

___ 2 f~ep~ofa --- -a~

3. Prsonnel zoo, j-tsZ 3 ' 7ft

4,Or door fo- 14. Lv 18 ft L

5. Access port fo, -m- . n Seq
electric %'nit Segadno - '1 ~ ~ e

6. Portable tI1 Ef ",G circuit. pe -. 1,--7
7General vercila- o, -am ve1. -fba s confined and a) less ~alocal et-aust 1 "0-30 cu. ft. or b) r.n le-5 ;-.~-

M 't. Ceiling. or c) natura, crcos
i evrilatio is not provided. a e-

era] ventilation system is reo..v-e:
i -w 00 CFM per welder. F~= .-

'local exhaust hood ith -,
S ilange is provided. 100 FP0V afi, 1'- 5LA

(OsHA) terovided tn zone 0' .elo- 0jwl

8. Pow~er supply for aeluer j O. hitgh current (rough in -23- -

9. Bottle retaining &-vice, 19. (See guidance).
10. Task liqhting at Senches. na. 4BCf *c. (fluorescent fixture one'-

47
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function _ _

_______OM-7I

BATTERY SHOP
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requirements Ycriteria(giac

3 3'rea aae-ss to "otes

___ I r I S l~ lcated boove crtrgm; ratks
I j dk I-, tacts a' W'r tal eqn:.ent N'-.~ coated 01 CO~evtt--

4 Sltar# 4 .- =-f:C- a gsn -ssan j J -en .ta'. geeraliso and oe

fc ls-crescen, or sr'.Ces-ens WItAO~
I ~ ~ ~ ~ ~ ~ 'm in corro&Ioc%-,rao- fixtures. fl19 ju &lpr..3l

HI sta*-dart fr Storage rtMs.

I r tulcefr. 7. .'nr)

-- -nte~to outside. t~ ie to jeenr:

c'toarcing carcutts if sen-tilasno I
fails or is St-ut dejmn. Ilr

8. Sunk wish acd-resistant Surface I.-I IIN I Iet
j, Emrency isuer -See ouidane). 9. W -0,4~5i

IG mrqency eeua5 fountain. 11.-2

1.Fre extinguishbers (OSHAS).Croy

_______ 1. 'teral-tanlin eolseent (A!ll motors are to he explosio-proof.

All fixture$ and switches are to !be
Iclass HI.)

51
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-BLAXNK

~ ~ cea~n.function

flea, j-z 'a1: .-t S iqi.ttn Ac-.

- j tberlnq. etc..
sott or_ Wetsel ~ -'Policy

-Cl-- stnw- pet. irtise oil-tbrr '- -=l -t-
_.r A~ff - xvpat ,_ cvred -o.%e.

estea a,;--a i-rtorz acisst Lt t:

-EC BW=h-- PMWetC2nrttal sn1i parts -n e!:fmn4-
-TOE a.crac faC! ,cies. £r~ibment capable of reccira -~v

Spe't. Ce*soiu:-ns Jivokarge via separate coillectave coctro1
censrahize solve-n lvste stoar for pickup. Collectc- saterba

resae c scAlvr t. sodj to- a ;ocal re laicvr. otret-

0' i' n envirxneitallV acceptable manner.

I-0LICAT:CNS FOR tt AC~l Space assigned for a parts cean--
wosontat2,z arS :rc-rWct of CO~ercia1 small parts cea'-=

BENEFPITS: :ro' of w~aste daschargeS from $=All parts 0-ear-4 =erations.
potentia' recoveryv of solvent at the installation level. Cort" r_
type of solvent emloye- in these operations. tontro. ofn-acthy "e
tnese operations are perfoefled wiithin the raintenance ccaex. i'x-fleC
operational efficiency of Matotneance personnel.

it OM-8
PARTS CLEANING

_ _ _ _ -53
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i~uSand assumptions Oacivities jPftrnn Yequpiwtnt
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requirements criteria(giac
-~~g -. c.

___ ~' ~ v: ;s 55



function _ _ _ _ _ _

'?po"c

______OM-9

COMMEL/FIRE CONTROL I__________________
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- requiements Tcritera -gdne

so-

- -i

I2r-

I V- ev

S. RI* moned ne .(ih al
I~e4n inoCW- o.
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issues and assumptions 'activities ~ esne qimn

I r argmr_ And dr)s -

I AIs
ne-o Ana-

___________ 62



requirmentsguidance

f$~'e. an N - - - - ------ f-£ .

I L.... 67,

- ~ j~~~i I120'
-- ~ ~jM

Speia'neaingand-ent'.ticeqjp*,.tN IyiI

63



_______________________________________________________ --

Or A 5-

f ae-v"ae :retr. l5- rt 0 . t" o.l ~ P0elpl ,

wtrit sohe is-cii iiirs a a a- s.

SeeSAVP j eoe %~'-67 ..- facfttes 'Aetcal f~'de no.%itr~f-:5tra. e'e *3rVraj~'

"e 'rt'er- aw.s- aen t used a."- it- ceata

'-t a' e.Ce-'ea"e' arch 1919.

- 'rVdefacti lies of this type as retroftt fems
to vws3- rsa!a-iwrs wnere centralboasno.' of .e , cte

was. faci.t at will be acsoriolithed and esist
1
'fl0 ssar

teas' rev tote.

55.Irefl-. wiR -1 t'e eesloaen of the hot ciaertwasing !3aabitit
"e "'ce~trenaaof ioste oils froe both wheeled and taCei

PrviceA. maiveenance cleaning can be perfored efficient!, .na.
the, An 0' solvents or diesel fuels (demnstrated in. testinc at t
Low.S th Jereby b)oth winiziiing, the goantity of orocess water
to be treated and tne levels of emulisified oils in the waste strean.

ZC:s eefts to De derived fromepl~n of a fa-iht. of
t . re as follows:

_j rational flexibility
;2 fficien maintenance cleaing and waste oil handl,.rg tapaoilityr
B* ini' iuin of process water use and therefore oaanit-es to
be treated
oinioiatisr. of the quantity of enalsified oils in the waste

_________________________stream and thereby cinimiuing the treateent costs.

_ ~EXTERIOR LUBE AND CLEANING AREA___

65



-issues and assumptions 2 3'persnnel equp t -
C- "C

~~ctt~,6e ve-ze

k~~vanced ~ i Prfil :_ teficMinenr, aclt

-- i

d mstewattrs generated3 by the let-rejsu'e. '

tacticsa eqga;I .nt should De seregae r,
asewae for ecOPoPY Of wastewater trea'-_ An''.

ta_-cal vehilcle wash facility shr-l Pe~
- -aa Possibly interior washing of Oeicles et- taow A j

Oerat2r$ (See Central Wash cack- steetsJ

bProvision Of pew-er Pak dOf is for P5-6:1 and- dIttPC~c 'e
would siq'ifitiiitly Iporove the officieccy of tracked vr'de I

mintenanCe operations and reduce oil spillage.I

Both 'lot-water washers and power-pat C:ofly sstees 2ie
provided at exterior maintenance bays. Iti. eeer. Zesirabie

A training standpoint to oerfo" engine ande Pak rem-'s I
with, on-hand retriever equipment.

= ~ 66
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requirements Ycriteria dac

-gnimn9 for 24-hr. operation. 25 f c-ra unde caatn~y -c

. ate oil handling and storage- 2. 1000.gaI vented An= b rodn
for external and dcce~-.,v&
for slud-e cloanout.I

Seesppy(o),3 o P 1as 00 si.___

.SM-ater COrinage control and 4. Se 'Wast Irasmi-7
J -aste.a-er line. .-

Zz5' wIc -Z

_ ---- -- -- --



Itdm a-wo 5, w
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- r

_.... function -____

-A- -toraq -ea

____ ~ -t~ar service V~ec re-z.arrenntS are crrtl,4 det-ired
z. ' sv ase!or Ot" t o wz aitnne cvte

S"i--i-ate, tn outdoor service area and p-ovidt an
exte't--k ca Chnling and stcraqe area at the raintenance €o)ex.

S*oe o ,era=- 5Sr-crah) of.ufcetsrnt
tc *z: - e ,ient tank and prOvidIng ;aeojate field of vision
-- S t. e crtcv:ded at all 106 =Ilnter-ance coplexes servicing coft

:MSFL::::3%5 FRc mT FAC:ln.: improved track changing an
operations Ir ae sarate. dedicated Space

.5NE:: c track changing and Storat- area woald provide
- ec'ca-ej space for tank qun Synchrvntftatiofl. resalting

____m- !V" v'eccsve use of persoonel.

OM-12
a TRACK AND GUN AREA

69
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tissues and w-sunvinsad~le Yp f z4tne

-ix ~ In area fzr t. r-k Z U

-eede! fo tar e 9i -nre VI r -e.

M A
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-- ,i__nw s T criteria

. hard, flat urface adequate for Concre., 1, The area for changinj track Should be at least ht toalI) length

w 
of the longest tracked vehicle assigned to the unit I oqe track

wit. tAding tracked vehicles. h

2. Adeuate space. 2. (See guidanCe). 7. This area Should be at least is wide as the widest tracked eic I.

3. Adequate light-ing to perform minor 3. 35 f.c. at work surface. . Aaple wrking space around the vehicle *nd space for crack storage

lntenance. should be provided.

4. Track swrage area must be secured. 4. 7 ft. high chain length fence. When the space Is to be used for gun tube replacement. adeqolate

S. Synchs ramp for tank gun synchron- 5. 15 solid concrete ramp s d and area for maneuvering and parking a wrecker or similar ,ehicle at a

zation having ddeqvate field of designed to support the entire body 900 angle to the gun tube should be provided.

view for target sighting, and weight of the heaviest combat
tank and placed with adequate field 5. A ck rng should be Incorporated In

of view for target sighting, the track Changing area for tank

g r n. C A l .

i I

- 044 - - -1 t/%

r 40a ae & M W M W tOPA W



FACILITY R tCO9iEDATI~,S: Centralled ,ash Facklitle for heeleC :function
Tracked Vehicle Washing.

BACKGOUJND: Current sa-hing practices consume substantial amounts of
t~mt. manpowr and large volumes of potable water. Existing treatment ___ - -

systras are generally unders$Zed and inadequately equipped andO maintained p' licy ________________ _
to treat the volumo and quality of wastewater being dischtarged fror the
f aCili ties. Effluents fromn thlese facilities generally surpass regula-
tory agency guidel ines set (orth in NI'PJES pervnits for washtck wste4.ater
di scharges. C'.ion ',OP reqgii-% thsa! ifll*i . ..-. ~t .'n '

1ECOP4WiOA1ORS: Remove washing operations fromv the separate maintenance
fa cilities. Provide centralized wash facilities with wastewater treatmwet
and Optional recycle based on vehicle types and installation mission.
Install cleaning equipmnt for maintenanCe operations In tactical equip.
skent shops, Use high proswuro, low Volime Washing equipment.

lPMtCATlIOS FOR TME FACILITY: Scheduled use of the wash facilities
my be required following major exercise%. A wasteweter pollution
.Mitoering 0it will probably be required at each treatment facility.
Opeaft ONd " Intenlance policy will be required for the Contral and
uPsee of washing and treatment facilities. IG directives and local
policies regarding vehicle cleanliness should be relaxed so that wathing
is required onsly for maintenance.

S~its Will iprove the eff ICiencY Of the washing operation. Will
reduce the ~9es of water requid to clean theo vehicles as well aseliminage the rood for using polluting cleaning aid%. Separation of the
wsnIng and c#Aingopeiratilons would allow for Mere easily mintainasble

oad Cost vff#Ctiv treatment system by eliminating the use of potential
polluvtO01t. ReNcy0ling ef treated wastewalter would reduce wAter utility
costs at Insallations where water is purchased arid alleviate water
thortages in miler-Ilit areas, flsein of v01i4l01 retuning from field
#06011110s Would loop dirt and debis out of the maintenancv shops.

OM-13
WHEELED VEHICLE WASHING
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~s ~~tI Pos Ition vehicle in Wheeled vehcle 1. Hose ith ~i
1 Watwtrtetetwas h r c&. operators

(2 to 5 iwn-hocvr8 Mi 'sc. clearfl.N tooks
a. Washing of wheeled tactical equipment Is presently performed 2. Prepare v. hlcle by re- each v ehicle).

using high vola.low pressure washing equ Ipent or' washracl. moving non-soluble debris, 3. Purps to Fmintain .4ter
hardiStand1% that are generally Subject to &torm water lfltrission. pressure at all sta-ton%.
The US* Of thes, areas for the cleaning of engines, engine 3. Wet down vehic. at once.
psks~etc.* using detergents, solvents, diesel fuel and other
agents In the$@ $ar, areas further complicates the treatment of 4. Pick out mud from treads. 4. Oil/.&ter separat 'o
wastewaters from these areas. etc. unit.

S. final wash of exterior.

6. Clean Personnel compart-
ment.

7. Wash doin platform.

Wheeled vehicle 1. Comnercially availableAdvaonced Practice, 1; (entralizing all Vehicle exteriorc cleaning at one operators trujck washing drive-
or Possibly two locations will result in: (112 to I nan-sours through unit specifically

each vehicle). designe" to accomnodate
I. doxed water usage. Army wheeled tactical

* equipment. (See guid-
2. Ninimised pollution control costs. ance.)
3. Savings In manpower and "troy 2. Mand-held high pressure.

4. esigo ntItgiy low volum, wash equip-
Lessning . uit itegrty.ment for the washing of

jeeps, equipment that has
broken down In the field
and certain engineer
wheeled construction
equ ipment.

3. tow prosiure.low volume
hand-held hoses at
Initerior cleaning Stalls.

4. Solid waste containers
at all interior Cleaning



rguirernents crteria gudne ______

I1. C'old water supply potlble.) ith . Volume! 30 ia I.,'min, h,,'e i*
bOoSter pum"p. pressure! 70 .o I0 p:, ,

2. Hardstand area. Z. Reinforced concrete pad. 3i 't.
20 ft. in. xehnclv wash s1ation, -

3. Hose deliver, syste-. 3. Flexible I- to ?-in. 2f-to 30-ft. -I t
long hose with noz2le fr- o'ernevA I -. '
(20-ft-hah) t i ..

4. Drainage trench. 4. 36 in. wide. 12 in. de'ep leading tn I
oil separation unit '.'

5. Wastewater treatment syster. S. For EPA Std. specifications. . .V ,,6

1. Non-potable water Supply. 1. Pressure: 100 psi at nozzle. -

Volume: 20 gal./icin. (2 to 4 gal./ I wa -- ram, "t

min. for interior cleaning). . * -

2. Hardstand, paved area. 2. (Same as above.) 0rI d'-n., .w

3. Hose delivery system. 3. Flexible, reinforced hose with I
nozzle. e n/

a. One low pressure, low volume
wash hose per vehicle for .' \ .
interior cleaning. -/

b. Two high pressure~low voluee-.,/,
wash hoses per vehicle for all
supplemental exterior wash bays. > .

nelosed all-weather washitg facility 4. Equipment to provide coml.ete exter- 'Et
for exterior cleaving, ior surface and undercarriage washin g _.

of virtually all Army wheeled tacti-cal equipment.. , /,

\\ / &

"M ) N.;- ; ,rkG



______ .c - atMt~-

__BA -N-S_:

e.Accs'acalmmes ceschs w sa'atts

ar4a cctim-4 -.- l -5& - icm e ra- installat-c. i-v1
pInstall c. tu-, rc-pe =-r t in tactucal

o-A te I~tr ire.

Oprt -' - mamt n -1.5 .-c- re ttem .a ..
kvof -m : duCI~ ---d It-

ireqaire- a.M i, mrcv

rtte t1e 01 bat . l r --- to t n -e t't hicI; .s -li a-
el the -z = - -- C -ira'ds, $tiafltiot n

as nd r cleanir. .-Mts wo-'dAs frae easily maista .

cat$ at 1tstai1&t1, Qm - -ate is -- 'std Ar~ alleviatele
-zrtages iQte-t--! -as 1*0-- a r'mc' s retuesinqfom f.

_____ e'enlses wcad Mrt dir: -f:r -k-'-eita css

_ 41OM-14
TRACKED VEHICLE WASHING
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'issues and~ assmptions activties_______en

01~, ..ute' a"- -aj!~ '

P~t r eety req. re .1-$e pclltiI

acremable j

8. .asn 'rIatfo

Advance,; Practice 1: Catrzlizing all vehicle exterior c eanr1- a? We =3-b~l ~a~l /? r-~r
or possioiy wiici~tall result in- 2. es t e-ax Z:e

1. Redced water asage.2. e1ceseauhoe M15I3a. Vehicle ba th. S Ooste' Dr

3. Savings in manpower and energy.
2. ~ ~ ~ ~ ~ ~ ~ ~ 4 wii~e olto cnrlcss ash

a. Lessening of unit integrity. .si Ia'be

____r, t. Reduce aterijq usaath.y Stor' -ate, As Cont bath.
Advanced Practice Z, Creating a pre-soa. area for tanks w.ould result in. 1 r~ akt'uhbt

Z. Less tine on wash stand.

3. Less manpower needed for washing

78



I to I at. 4 I) t .11, ," .1(1 j 'vie. ~,.11i,
M~vp to 100 I, 6107

40iift. mti,) ftit V jhjtt.m

long0 no001 wilt, nritlo fruth osprhood ~ "ru~

4 '' 4. 36 fit. vleP, U~ in. 4.eg) leading to A 6100E %w
oil sepiration unit, Iph~ieq

If. ~it.91tv' .'astpant sjtim, !f. $or [PA Wd spo~lttatiO~m. t

"*AI MAW NINWO

7.ftA...OtIclo aster swuioly. 1. Pressurel 100 p..i at nOtIle. ,..,jg wal 04W 100#

VOILM~ 120 1a./in,( to 4 )4t./
min, for Interior Cieaee11Ingi

2.P i~a4ta.t J, (ivlewa bov,~P~*3 ~aile, rofinforCed hoie with
notI,i

4, Pstol *'i.

~. etew~~ ~~ataeitsysteel.,

I. 1 111180 copsolmewnt area large 1, 10 ft,. 0 oni, long',
*nOVIjP ta "Isi on et'a tonsO on It lft., 0 lo, wide,

~fv.A OP-3 5e )at of tratiune
wals,2, Conc. 11.in, refinf, to support 40

tons distributed loading,

.~N~4W PjC~* L ~ 51~.i Va ~LW

v7



guidance

MANCO ~ ~ ~ ~ .. MWI t-HA-AKVI

________IIT III R jI~

T7

'LiAMU UP~ U2 uu

SO~A~ mne

_ I ____



*_i

- a

S t-- _e

AC!LiTo PEC EGWA-,Otts iAu' -e -- A. ristfuncton

aCKGRO affces for prviOry
Personnel are -t- tested latri Sne torage policyareas. Shops, etc,. sec oc1 -A"'nadlc says. At sore
facilities IM s .;aze a so tnes, etc. IS usd for

ear n ta' andBttlo

RECOWtNAIl&NS: Offi Sory a-- .=nistrative personnrel
should be lOcated en eon se'loo-S " Mndnts oSid be postoned
0 that supervisory :rsonne' car roe activities the raiiten-
ante bays and parking ove4eo

IMPICAiCiS OR HEr~tttY: The second floor Position provides
Secluded office sPace bot altows Supervisory personnel to observe
raintenance activities. !t also p-ovides more space for storage

-and Shoos On the qro,-sd floor.

BENEFITS. PaSitiOsng~ Office states on. the second floor is a
better utilization o' the lowter level space. An Overview of the4raintesance activities will provide ranagert better opportunities
to optimize Personnel effectiveness.

'-1 OM-15

MAINTENANCE OFFICE [ i _--_--_ _
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_________________________ _471I



Issues MW___________ ______ctvtl

I. Locaton o
f 
sclnistrdtive areas: I ' 'eriontroI bjt'.ji 0, I 4 l ./ I r

A-) administrative spaces are located contiquou% wit, te % . tCerds be.plnQ. -. iru . t .. "

tey hu'ort. J. Job order pro(rt inq.

2. Dispatching control location: 4. Library Pf reference I 'srsn offt(, 6( I , lh,

the Battalion snhould control dispa Ling if only One Gatit|on IInuat. uns It erleant. A. book cAP% IS n,

I" located in the compound. If more then one Battalion 11 1.0 in.. I'? in. hi I,

loCated on the compound. dispatchlno should be locAted In Receing clerk

the bys. (See space 14: "entrv/tlsp4tchi.

3. atent of reference manuals: I Motor eroesnt. 4. ikl h( 4r

(Ach Co. and Sn. needs a reference library for deployrent, The file% • 4-drer
Sn. will have a much larger amount of reference icsterial. I Recelving clerk. .

I Motor officer 3, 1 cabinet, I 11 n. .4 .
(absent from arts). 60 In. high

4. 2 book casdh% I" i.. 4K

In hqh



requirements criteria guildace
I. • dcQute SPICe. 1 80-90 Sq. ft. per person with I The supervisory perso nel need to be able to obsrve the w-b

Adequatepace.1.8 t , per e wit areas (bajys TOE Darktfiq). Preferably the aciflin. office spat' o hlod
fin, rbe located on the Second floor wit" indows in all wdll.
ft les,,

2. Power. 2. ilOV duplex outlets each 10 ft. of "
wall. ,e

3. Lighting. 3. 50 f.c. w/fluorescent fixtures. .

4. Heating, Cooling, ventilation. 4. Winter: 681 F.; Sumner: 78" F.D.B. .
where air conditioning is author- I
ized by 00n 4270.M; 65 F.W.B.;teeOn n% tr w
60% mintimum R.N1. ventilation - 10 ,-.$
CFli per person. 4 ,

S. Coeun i CAt ion, 5. Coordinate telephone end intercom st \\ ~ -

needs with the installation. to

0iW3



"function

Storage of Floor Dry. Clean and Dirty Shop Tou lle .
(Jaitor's Closet)

OM-16
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"mu ORd Osaiption. SAcMs es nt

1. Receiving. Plone.

~.Placemt. 3 ervlce %Ili.

4. Storage/ inventory.

S. Dispesing



roqikomnts Tcriteria giac

3. Pibn.3. Provide servicq, %ik

4. Efntromwntol control, 4.Winter: 60'F; ventiladion: 2 CMF
per sq. ft.



z _w r_ _ec____----- __ t: CA olc

-ate %4.:o of t- S: policy
tre tolc sto. andco r-Ob. Of "e~e' s4z; Ib-c "MIe 0*I crt-

tea-. tial -4! sDo a t e thet aClc -d'
t

'r~ -St' I"r

v: Th S:OYIc aaItSlJt t Eache ao-Y aO ote e n r~
- ~ ~ -'----------t- vt . t ser ht4 tol aM & ts w"t' OO 5 l4n t atl "i'a-es Ot~ ol'

a~t-Mze,. thy be sec te in ~ *., Ba tlio a--, io
t-_ -adf fr depo,'A t 4/ t dail se.

: toos.: benOn stock. andwtvA'e
totte's to ,a t re se,ce anmore

etf~c~e~zuse I-s-' W, s-;;lw -

- Te tae aten:eseah -ras.

TOO tOScCtt ONo~ I aT ReL

~i""'Ze. ta '-- . e i' e4 IttieSattltoi :0 rO 89



Iss and assumpionstviispiine 'raiiprmnt

I. Determination of area required;

Five ocoole or less need space to secure their too) bo'es. A -h- 2. :nsvctn!ine'tnryi r'
mum space Should always be allocated to secure tool bones. *he s.x3e
allocation should be based on the siZe and number of tool% Arnj tc,'! 3. Storageiplace'ent. I h~'1
DoeCs, nlot Just on the number of personnel. 4 sun ~ekot

6 ca ine 1! "'l

dra, r

7. tfrnch Ot"i nn.!q

Advanced Practice 1: Personnel will always need a place to lock up their (Samne as above.) (SAiW* 1% Ate
tool$. Th, number and size of the tools and the
niber of tool boxes will depend on the type of
vehicles being maintained and the number of pfrion-
nel assigned to the maintena nce f unction.

O9 0WRMM0



requkements criteria .ance ...
I Adequate stle. I1. Leis than si'' no space alI')cation. A-,i~SIA or motre . 7'4 %uare feet ver ~a . .

person. err"Gnr.' _

2. Illumlnation. 2. 40 f.c. - fluorescent Iint fixtures.

;, Dutch door, to di pente tools. 3. 3 ft. -,or.

4. Comptwncations. 4. Telephone. "'2W O46

5. Power coori'nate Dower needs 5. lIOV Outlet each wall.
with user Service,

TOO-
sa..

I. AdeQuate Silt. 1, A minimum size Should be determined I. Each Company needs access tO the iBattalon tool room. The VCr 'a
and specified based on nuber and more tooS. some of .hich the Company uses but does not hj,,e a-
stit of tools. bench Stock, tool thorized to them.
boXes end the like Issignled io the
unit. determined by the vehicles 2, Each person (or 2-3 people) could have a cart imllar to the ,kett:

maintained. or the Company could have a larqe cart or two where tool boxes could
be secured. The Cart could De loaded for deployment. (it nIqht he

possible to provide enough space on I or 2 carts to keep SDc'
supplies and PLL items.)

3. The carts Could also be Secured in the lin. tool ,cto, ready for de.
pIyment or dail, j

*IWA 6421410 hetool room layout
Is the Sam for Sn.
or Co. but ,ore space

aneededt the Sn.

451 1

91
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FACILIlY RECOMMENDATIONS: Direct Exchange (iX)/,,1P crbed Lodi I , function

(PLL) Management and Storage Area

of l'5rt;

BACKGROUND: Most PLL items are stored on company trailersf rpady 'or >pOI
deployment. Few units have a PLL clerk authorized; most often the
responsibility for the storage and control of the PLL items is one . t s the space rrquiret to store *03 adnister a drr::.et
of many responsibilities assigned to a clerk. Control of PLL items Listo is ternSpac u ied stoe and dir a
m a y b e e t h r a t t h e 6 t t a l o n o r C o m p n y l e v e l . l s t o f a r t % c o , r mn l y u e d n o r g a n i W 0 11on a a n d d r e c t u p cO l t

units, ama taten with those units .hen they are deployed.

2. In organizational units. items may be stored either by Companj o
r 
b,

Battalion; generally. storage by Battalion is preferred.

3. DO/1 (lechnical Supply) consists of a customer service area, cataloq
area, and bin Storage area for the receipt of unserviceable parts and
issue of replacement parts and components. (D/TS occurs In diret

RECOMMENSDATIONS: A computerized inventory should be established support units and in some large organizational TOE units Such 1s
with a terminal for each Battalion at the organizational level with caftat engineers.)
a PLL clerk authorized per Company. Co-locate the PLL at the
Battalion level. 4. The extent of PLL parts will vary from unit to unit depending on tne

type and nuer of vehirles assigned to the unit. not necessaril, re-
lated to the namer of unit personnel (as indicated in TM 841-1.
page 2-3S). therefore space needs Should be considered for eja., facil-
ity based upon the policy at the unit.

IMPLICATIONS FOR THE FACILITY: A computerized inventory system with
interactive terminals would Alloe An orgnization to Immediately order
a part as it Is issued for use. A "ful time" PLL clerk at the company
level could Issue and order parts as they are needed, The co-location
of PLL at the Battalion level would allow for better comunication
of PLL clerks, cross-leveling of parts, and the like.

BENEFITS: The computerized inventory would keep the stock of PLL
parts more current and up-to-date, ready for deployment, since the
replacement pert would be ordered Imiediately. The paper workload
would be alleviated or eliminated, providing for a more efficient
and effective Operation,

A *full-time" PLL clerk can dispense parts when the mechanics
need them, increasing the time a mechanic has to work on equipment,
rather then waltng for parts to be issued.

The co-location of the PLL will allow the clerks to fill In
for o0e another if one is sick or has other duties. It will also
provide for cross-leveling of parts and keep every Company better
prepared for deployment, O M .18

DX/PLL
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rissues and assumptions -- activities '!2!L quspmnt

I . Effectiveness of PLL stock location. -4-e n,,v. ~Lcler. vhbi n' i.

PLL storage is normally located with other supplies and ei,'et ,)m i Se1o rre3,I'el *' 1- ,
adjacent to the coffion use vehicle bays when PLL1 is store,,,in cor'vi'. -' , tL chl I r 0. i

Access to outside or contimn circulation is required to give all co- .

panies access. (The P1.1 allocation may also We split amon3 the cov-
Panies, and--ocated concurrently with their supply and eauinmert 2. inspetionmrinentor, F. file ~t'v
areas for more "Unit Integrity".) Also. curient practice is to locate
the P1.1 storage at one end of the facility. (This s aves tnme construc- 3. Paceert'sielving.3 a'~is ;l-

tion of one wall.) However. to lotate the PLt. and supplY storage in
the renter of the building provides for a more efficient and effec- 4. 31pnig Additional ~
tive day-to-day operation at the facility, especially where PLt, is at Il n'eed !U O,f' [,A',!%
the Battalion level, located on vans or trailers for deployment pur- And Posiition r~e t-,
Poses secured by company lock. (No PLL clerk is authorized; one clerk trlaeanto1
may have several area. y responsbility.) vrsls.l thfd fnd 1

tainers nsa. t,.- neded !o

S,. Microfiche n'e,,.

Advanced Practice 1: Computerized inventory, as an Item is issued from 1. An installation computer
storage. The clerk punches in the item, ard the replacement part is ytmwt eoetrn

automatically ordered.sytmwhreoet 
in

als At each maiintioane0

Advanced Practice 2: Need one authorized PLL1 and records clerk per facility.
company.

9'



C _ _ gnk ents ycriteria gkarc

:11____ orM- 
I# 

0 1 
T
he CO@04y trailers containing the ptt sbould be located near tte

___________ -e sot'.- a z reoulre- ~1. control clerk for trio Battal ion.
oa~ *~ -.roere 2 If Co Ante$ have I'L Pt', .1ll not to needed at the Battalion levelInYo S~ua Ox Ai " at tru Battalion levl;% -4 CO -ill suppoly 31%. w*t partsstorage spacc estivu hr flt. the PLL IS kept at tro Comany level.htztal noonr of pers, l_________L to the rei s-y 00Sq. ft3 Co-locate F P1. i' attel0 ionv'ntevance. for best results. tress.

2. Ew" U ntl cot_ .Ac-.-level Pjtts. etc

4____ . "ke sdo. 4. 3 ft. v5 ft. area--o zo as dutch. tdoor (accessible t.o/frmr U-ys)._____ 6 ft. ;pn' f.. I> --____Wall (or to a noinv.nc .' y fo opein ltnM_ vement oh parts F'to a,- :o-z ofojt
the building. r I

________ B 04ustable loaiding dccl. *6. 3 ft., 10 It. at recetvinq/inuijng IoCA~~~I I ]I
points.I

I MAI7* tocnaoicatio-. 7. Te*ephone f
____ _ 

. tl. m S Sczt4 Iosu COtAW'rN- 5t, e&v W IM

- 1 letrlcty.2. llIi, lSA duples rocapt.

do..

00e 0



-- tacm -- ---- -- OhC
ttea, ne 0 __s tyre are itrainn -.- - e

wtm jreas. .?ifl . a!- : -eerne Ars ;'-tWor proelsel At 41 ctrr
Wo I te Utr nreperstis ccji as-ce~ cl mr

tresisand e'to -oiegror- traing ,ensio-s.

Ne oit 1-e crrnded toat a breakitrain .
_ - t . e Pe e sta l s'5d i c wtsin tenance fi tr$; Z reak-

____trnin roMW be 5te ina CrinkinZ fomtain anc AV'etm: "
_y__ eats maintenarce fac't-sY ne a e ceahitraini.n ro y at eas .

FIT. e rso. ft.'!lO s5.e t.. 's provied by relm
h ele, Is not Sxffit-ri for t.aeiniog or Conferences.

1

II - -

_________________________-IIULICATIONS FOR5 TuE -A C:LITY: By establishing a break area .ita
*ending machines. respel Could get oat of the bays. Where work is

- - -being perfomed. They wojuld no have to go to vending trucks, privat.e
vehicles, post enc'ir, 'es or tne like for a break. in a similar rzanrer.

_____ if a training room it established in the maintenane sacilsyc, personnel
-may be given instr-cetiors and receive training away from t:4e work areas.

_____________BENEFITS. Personnel illl spend less time travelino to and Irom break
_________areas or classrooms at other buildings and are time at the mainten-

____________ante facility. Breast, training conferences, and the like can ottvr
without interferi'; -ISt. iorking personnel or vice versa.

_____ OM-19
_______ - CLASSROOM/BREAK AREA ________________



___ ___ issues and assumptioshm_____ a~te nne Qimn

Z' ~ 12 e'tr'0

1 ass; -~

Adane _ ~ ctc I-Ieuv sae(ra o -ek.A- m iu- ee

_ofn-cs red I,,

______________i dif~ to 1: a a equat sace ra for reaks rai ss r--r j A nr

_______________ance aot mane nc facilitieshv ixdwl csti- o r' of pir o- jf't
I ssigned to the facility varies-fram year to year and Aeens c.

---- eveal:actors.- Also there sheald be a We~~ i W - :) ~ace
greater thin the 100 sq. ft. now allowea in TV 5-841-t.

W



rqk mnts Ycriteria gtidame
IL etermintf- by -84!q 1Divide *eai areas s-o~ld te ce--~ ca.*

total mr-ler of facility personnel oftet-iir;.t- ics
I by 51 fthe dtecleal portion of t and stair,

--'Ole u---er is ";ltivled by 100

$ CCm a. a to (zs4st be 12. Ventilation -10 Cr1' per person.

00"er.3 Prvd one 12DY-M0 duplex receota-

r M. tia of 1 each wallI.e- -I
Wtrso..tes fo C infotan 4

and cc~fee ravo~es. 1

Iliam-Ina-icr. 5. 60 f.c.. fluorescent ceiling fix-
~rinkxo fontain~4. tures, with one fixture at rear of

space switched separately for rnicum-
light level for AV presentations.

6._ Cou ca 6. 1 wall telephone.
7.AV scr-e- 7. 8 ft. x 8 ft. Palidows screen.

A!: ~ Animmiur I1.e sSuld be established, 1. The rinimm size should provide 1.The: - 5oft 14 ft 225 s,, f will oo
assigned tZ ivo4 at the facility. break. and/or conference activities. space for vending mci''"rs and adeqjate distance k r oe

the facil Ity. IN 5-84 1- I rvdsfr7 h s rscond '1oo s'jc I 1m. areac~-ter-
100 sq. ft. or a rowe 10 ft. x 10 ft. the like would release a-" - e q- for -Or' I _________

'This is inadequate for broaks, train-ing. or a conference involving rore ___
th ar 3 peple.) jI

I H
A-49I



:OS e',-' S.epnio. Jlnterrcf function
orn crel *rca' a-.t,~s -tltef'rrs- ___,~5-

Re'rer .~ .~

At tro 'oent tire, trt-e c-ct ri-

imyra! ost~ cr4sa, files are la o n, P~iy

''ri;A'4s 3-e Aailrable '0' "ost nainzaec
~~~<U~~~c .0-c1 'c:''ttrl tolt ose or e tw ce adcai-) n

Ccosee.-e.C-sS and !iirl~tf.

!eear-!- teete trtey are not dmsra-ted by otter activities.

____ procecures and tre like fdth one 0r two -- ople and not tie up t"i __

ptectitraining area.

HEU : F' ---erv will -he fewer orotractions. Personel snould
____ he colei to 0<3 nd learn the informution faster. Consequently,

_____ Uthe iroldoe rnre ti=L to devote to work and will be better
'U repare2d to excJte it4

r



_ 

I

- -- Ssuesd asswnptions F ~ ~ ____________________

_ 
I I
I e::e A 1 ~I

I I 44; .43;,

teJIrt~ud;o-~;c c.n~

.Ir.trs

~3ts$ie-~C
3, (jisette fiIe~

__ ___ 
I

_ _ 
I I

_ 
I I I

___ 

I I

_ 
I I

__ 

I

__________ _________ 
I

_____ 
I It:

___ 

I -

_ 

I _

___ 
I I _

__ 
t I ___ _
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jmrequirements Y rtei

___ nr~u~aI. s csifro IccI.
__ t1 inn. co,-

3. flcrii
_____e-a coto ae-0

tioI

_ I I,

_______ LL

_______________________________1__3

A-_ _



___ __ MOM -- __ lo - - Ae --o --

- - ==rt&,rt, pecaust s-m-' a- d c -cs
Cr ir.ftenm cs rcr ease. the ctlftr wAter s13, te~Ii-invs wtrill be rro,!a.3 v et It- 4nttfl--ce w-th______ a, w~astewater trea-wRt w-I m,.cnca at altst ~ in

_____ ____ RttWDATItWS: lait a te-avn devices in latrines.

_____ iWULCATIGNS FOR '.HE FACILITY: There are a 'semer of differens
_____________ types of water-saving devices Produced by the comercial mirI

lecturers flat can be installed in water closets, faucets,ad
htiers without affecting the use of the esjuient.I

BENEFITS., Reduces water cvrsumtion and wate:- supply costs and
reduce wastewater tretment cost.

_______________________OM__21

LATRINE
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_____ __ issues and asswuiptions lid itk ______________

____ f-sls. a--d u-asnrz to ac~ate te n.nbr of pmeee
s e a n agoype.i-ae.oe factiles an- 3 Iuc

_____-, aciites of a 0RAiL~O ter-sair4 dt'ices In latrinees
wal red~rce titon, -' of bter tu~t is -tee IdtmCat affectin; the
operation of te to~et his is esecally in Seat IC

we reas he~tc w~ter twlies are !wwrif.- in adlition. it red-jes

____________________________________ swI o. . a

________ ________ -S m l t r Ial t o s

_ _ I-



___ rqurements Y criteria -'(g dne

_____ !ii~ir~LIST. - hn-escen: ixturn es liet-

2- 1, 24__ LAZ r5 c er ylc-. n c~sm; ---

____; 2. ixu~res. t _ - Larit y*jid beorIT ~ 1 e''---=

I *t1pc Shou,~ld b locates. In. t' r.S 01*U
as stc- or off~ce Ioacs.

-.ert-e k' -:r' .~e are a r.5 r Of Cilferen' y Of a-;iotcmmrcial snuafacturtrs t!eS te CeA,%tii

_9 0I C. :m -em

am ITt-

L i* Ieu z- 
_q,_--Pd

107



-- -- _

___ ... i. L..ag- (Pu.-'fsci-

RAWSIA3 ao -- y rcduie of 25 oana tloalvhicles. 60 ~
va cr .overed storae is asaccaed for storage of =

__-_ lam fle Solvents. and paint. The area t a
_Ma 1eaW' f. rm Ay building. Prtodu- s are gterally stored In

. .. W -ps my top stred in a fler contairners dsi.c n

T- t- qaties. and n ino characteristics of various
zc-ct' satlf rqir - rents peculiar to the nilt vehicle

____ * iE are - ' e A -- in storage area determinations. Storaze
e Ire .-irt used as frodfct disSinn or transfer sflitlnsj areaINas in ne mtorale area are *aoed for the quantit Of prodc 1

rOn or a specific Activity sacs. as oil changes or. addiisons.-' hrv an
Several* crAo, ransfen from the storage area to the maintenance
locatf may be fvolved to perform a Single activity. Spillage a.-d

oth ie t o oil!k s otzain o or the sorg

an work areas rict- lead to pollution and safety prole s.

____ tv-Q- 5'RS Flab> Storage area (PMt) allocations sol
-be deaa ty the totw L- Af Specific prodgts required to

Ptt'o .m maien-trarc4r * s for eac-h vehicle type esslonedI
(to the i n it . Ma rdKe with Mainterance schedules

___ and- practices. Based coon Is ;-,tities. bojlt storagan dis-A
pensin sytr should he incc.,.-s.:e in all mainteance facilitiesa
for (4)ly uRed Pu.. antifr etc.

!ItCA1lN FOR TIC FACILIT: A flable (PttI) storage Lres for
OLPU product rotation will be required for dW.. tt vse only.a

Bulk storage my create policy '09licatlor. regarding the purchase
of both new and refiltered Pro ts. distribautioni (logistics) andI
quality control of halt materials.

__________ SMIFITS: Su-1t storage and product dispensing systm wiould:
______(1) Eliminate current inefficiencies in fluid transfers which A
___________ ontribuate to facility pollution problecs related to oil

and other hazardous Substances in stoimator.I
(2) Conserve both tine and energy by eliminatin wnrous

product transfers and minimizing _-ro&at taste.
___________(3) Reduce nelile mzintenaaice process times for fluids

___________chects. additions and Changes.
___________(4) Improve Personnel safety related to currant inefficient

- ~handling of hazardous prouts.gj

____ OM-22I
POL STORAGE I _

109



___('gaes and asswwtons f ciiies ______ ________

It uar storaze factit1ties is. presently based or *-e 's

___zzr M- La- rupr -Mc Ifwl becni.I

on rtsirnt ar mei l rs &W tne fr-'Z
caw__i 09 JetA. in cadh wilt.I

rt r-a wirvoets Vild b e mre reasonably base or
5tC r.0usw~Id ~w Volumes and e.~t if pO4,LU rtfl.Ir ~
se-f__ wn rt thin t~a ne- ofit noty tracksso se f i le t

00-60or at se locations:

___M s*-r areas are fre-raentiy Use aspscet-dispenhlng or trs-
fersta~am Drm f prdut are tapped ftr tie qantt.y 0f OtoCjct

re~jrd for a- er' t.z swch aS oil changces or a"di ions. Transfer
ontram. are tre-Lt

t 
Incnrenient at test. Spillage and In-

a.Motion cor~riute 14 oil cortamipation. oft ,re ard ve-ticle cart

ae rea, In arcie &eonceainark area.trsont

inow Stor iter iafh

F MnceW Practice 1: Bulk Fluids Storage and Dispensingj

_____ -ren-t practice involves numerouxs transfers of U.L products In roving
____________ poduc-ts from te* s&wage area to the vaintera-e location (baildi na or

exterior locations'. These transfers Involve substantial duplication ofIef-fot by users and loss of prodect. Apparently. procurmnt policy pie- _
I vnts -oranizationa! wfilts fron obtaining frequLntly used proatcts in Wit

__________ for-- #r Storage in1 iarge reservoirs and dispensing then as they dnl fuels.

Bulk storige and dispensng systm for covilv used M~ and b
QH --fluid transfer. Swch sytn would also red;ce PMt (flsa ble) stor-

age r"Leqfrt

I ~=isCE:testcle !ainenance Bays: closed waste and non oil
________ I. ~~transfer systmn _ _ _ _ _A________ _

410



__ regnefmnts 'ctena e

45-=

I , £ _ _ _ _ _ _ -

Q_ I 9D m -o lt_

-- fvs~ weMr

____ I . Atel ize buike sIt awe V -- = c- ; badc Sa me-rev-

amt a'eff -CTi -frm 4--t"
Otte tv-ras&

__~ee in. - _ _ _

__U-1 Ix

_ I I oft
_e _ _ _ _ _ be_ _ __I

ft-es~~~'I ma4neremwih mpsc__
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__________ ~W ~
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_____FACII!T UCIK - 'e l parking on., __41 'function

- 1-n'lr hrdStofvd. TO ;af
Ircil.tic, single irned parZ

-aes 15 &a. yd. of parking -@ -.
vehicle __j 'YOf vehicles are les mmaand 6 VI ft " Nle Z ddress the o,ysi.a- -e rm

_____the ye1le z -re s S~ serjj1 n o;-am
n____ ow pe% A Ue _-zWd result It- storm aderpetro- t___Exterior 

nadt- W2-~ Parkin- IS aut.sorize- ard.is the largest ~= _= . at A m aineace faily

REC"EAT!IOS. For total area tre following Should 'be sund tr atvehicle type, the - tulie ytene fec y' ss.
facility use-r ~ e b ~ ubr fec ye s~e n

a. Phy s CAI ch-cle dimensions-- b. Faneuver at e! requirements
____C. LoadsngIu- oing area or minor maintenance arean whieve.- is 'a,- r8. FAJO r y -oancenance area (track changing.etc.)

e. honmontorized vehfcle/v~ehicle equipment storaqe area.______ f. Servicing storage area____
A commn area shouldo be added to include storinwater collectio-It-eatmen
and unit integrity.

IMPLICATIONS FOR TH-E FAcILiY: Parking area requirements based upon aSiosatlon of the physical spaces (3-dimensional, as vehicles and users
(andCommon al dimensions' required for each vehicle the user is authorizedAancso areas applicable to the total facility) should be consistent________with the vehicle needl so that significantly neither more nor lest hard-________stand Is provided. Some covered hardstand area for certain servicingoperations would prevest storsaeater sewer systea petroleum pollution.

_________ NEFITS: Proper Sizing tofacilitate the usages of the parking areaIol prno s es vehicle movemenU reducing fuel conosumtion and icesn
_______personnel safety. -Advanced planning of the storsaeater collection system________by utilizing covered-parking areas with contaminant separation wouldenable treatment-sytekto be added for compiliance with standards asrequired by rgltr-gnis

OM-23
TOE VEHICLE PARKING ________________ 

__

113 ____ _



_____ I isses and assisngtions(atvie pro neqpet
1-T sp icl pafljso area s--

-tA-ning parling, ar-a

'rCd icleao of eur-.
___________ U- ~standard' partin --- ot~4'

fZ!, M. -- d les such as tral-s
r rzena'c..

_____________ Advanced Practiceal. A stointater collection treat=hen; systen Ail :a,_ Proid 1*olm wihdshreSadrsa--e n ega, Prov cidelsa.e ihdshresadrsrsrdS eaa-__
____b . Require nmserosa treatrent syste-s.

____________ Advanced Practice 2. Covered parking areas will:
_________ a. Preveni-t soienf-ater-contamlnation by POI. products and solids from

________the-parking surface.I
________ b.Minimizeoolltlon control costs associated with coll'ectio^n and

treatownt fcfstornater.
c. :Provid- --rotection from the eleenes to pdrskor- 1-working5- ~ ~~~~~~te- pSaing -area I_________________

-114--



____ raquirements Ycriteria wdne
I. Adequate area for zvr- .. 1. Several criteria depenert large unntrnpe- ae_____vehicle partingQ and i5.eunner,2 .

latlo. ~vt partInp area as fuilpo:______ 2. Parking area s-*uld- b 0 ' edgul oss f7! arolcvhce:~s~~~ej nloffrom rmauttrirned entry a--~ =t~f in arcpu 3=st' batn ecle -Apes ~ rs ndirsnn u
of vehicles. barbed wire anti-cl inter. lie-stn anfromse~atc

3.___ Surfacefto withstand trac. vencl 13. Ccinaete to withstand 40 :.on - ~ -.. rve.i- liteminorea-Iturning rd-, -uc=-=. - s- f - ueecI4. Provide adequate li!ira1. 5 f.c. at Paring surface (dtae .Cnie osbelri 1 c ua~s tebsso eenfur ~ ~ ~ ~ ~ ~ ~ .puln'I~ altnrc runit Integri.

dDetermine aisle itsand vei>Qtireeents based
Oft items a and b aboe.

-aSt be based on user re-q-4-iree =. z..her partingj areas include
those required in tt ic10nit f the mais-'niar-c biding fo__ v~~~~~~ehicles Serviced. a-ailingc- 'ruoalssevc has-een interrupted. Circula'2n a nld PaementI I Ito and from exits and mniang e in -

-mTom N 4 .

1. Sloped surface to drnage sytm . Slopes should be no greater that
2 percent.

S; r~ ---115 _ _



1 Oit7-

function

-etmiars i cle-r a-,-~C

swcurity and control ut% v 0i C _-s
office is sorrally ;roxicei t02icx entry. or inaa .fe....e fin v .e . for a

r-*n tis fticto iIs dre frim= sa:t4M comr-te bay%.

________OM_24

_________________________
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_ _ _~l ditt are eq=-- - Deerin h-- 
-e.

reod acc211 7771I ii il> _

ICe I.h- atsae .

o-nn anla~ 0. tmat ocuryb.pr c. Re-777TZe-
Thel snIdi ,at ae rr - m ;. te ir T e .. i-.--sPedestrecords stora' e acar e ~re. Suc sI*.ro lI . 1-ce-

2. CroesennZ ill Cne'-j~ e s ex- Her liC *I ae

___Such liens!m wo z--e ICSr o rpe olr Z~ -~v
___ 3. Location of d'soatcrer U== a ase'c 'a'P

n~woZ_.~ maien~- t efor ance fctolt:U v A
-The dilpatcee car. be locted -.. the second floor .11_; ctnh'

intratlee futwh ors._ Thij U.1 allow 1 OmrO Space en ze
___for tool ama s.221y sloe-age. iiifere greater welght loAS _V r

________ there will be better iiizcn of space .dtr th.e WH Ho

be rear exit. vreferabl-'y wi.tn xiEs. of TOE parties and ~m .

Zw location:
_____The space allocated for sentryfdispatch shouldc be based or, -h- pmr

of people who leill use Ine s;-ce And the size a=a anas t of Q
____ ent that will be located there.I

_ _ I

_ _ qI



quhtmeuts I criteria

I Crdsew0 
=t *t~et'

aco.Am M, -04. -- I- J2 e . - "a

tme IUs #-Ce

tr.] Doi t.

33. A uini--#C'
per -ail. -tZ I

4. otttit. i4. Teee a I M.I

I . Winter saV., I Im-=
_ _ I - m

____ 6. Csverec area at setzr puust. 6. (See g=jidaWxe.

MIX_ "H mf
NEW

_ _EEL



1.~~ ~ o14l e w .- raferably wiv.-- p area

and t-=ec

__ tr Pss~r.

__ fIG ___Imrpyvre

Wt fI~iB UZW1Ifl( W A M L



ffunction

t=Po =y

-a in ctr-fr-i.

____ OM-25
______ ~~DEPLOYMENT STORAGE t______________
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' - *issues and assunptionls - activiiP ~ prae eupet

wilt. uni-- ts. Also. if stc w

11'~it p r a-n n t '_ tt

-*it" cAc-_Iat4cts for dr*er-1 -m-
CC.- -Quj S-.e e - -ss=; ezzany requiremn

Siii) i r' .H rq t cr *aze ca -e.(it is vtssIbe V '"
atrde ctI -t E . t develovee for

K22-



'rqurmet -Jciteria ) (uidce

ew lV ls h ae fec quird~ to f tu eize of ec..irrt And truc.-r

&siloyrent szoraoe. o~nf V~ stesa-ree o ni

2.e eaccii s2a tee-n niidn ci sing C=,a~y ~;e ~ :Cneover Convenience to
__te usinc C-ma Una- r.1 and Viterane ci-coirC~aigr

txnt placem, rrrt.t. t n~ mr
___tenance ooerat-iom

3. Storge 6tbe scr 1n s v3 A Ickedoead a-eawi-~= In I -
- - - Colvany. laee key control. Pf~~r

___to be flexible (See guidance s

4. 1ILtwination. Ia. 20 f.c. fluorescenit ftxt-rea I
S. Power. 15. 110v in ftley outlets o0n Denfete- -C_ -C=i- J

6. Enyfiolfn ta1 ontrol. I. 607 .winter. II ~ ~ = AM

I"_ I fi AkL I
_-V I _

_ _LO IIWCV E - ~ d

_________________ L

I tJ~C,~)ftuit4&t.123
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requ~on1.nts Xcriteria Iguidance

&Im1-alent prt~,e--

___3. II3. 5-*. C. ! 5ra -h i'.C1
1 

t a

____ 4, Paved parkm-c -- f-i 4.

S. Parkin- irwe i -D E a ..Qately S. Z-fin. II' e, r-si
____ identified.

__._ Curbs alacttrt aIna~e. 6. 6-in. concrete.

7Stormater drainace siystem

______ 27



__ ~~~function__ _ _ _ _ _ _

____ ~s for supply and eq~i 1.-re

__ SUPPORT -OFFICES
129 ______



__ issues and aSS!iiptons actvities ?;eSr*Yq mn

A"-nsrtf aeateA contTjouS -ith trio SnC~eS 2. Pecrrkiirc

-~ ~.Llb~ary 01 ref,,reni
Ea rd~ Sotc~ egn d referieoce Mthoary frdepoment. OC

(2 tc- 3 pc'fl

Service -ffic---
(2 to 3~i' I .;I

fAdvinced Prattce I-

_________ Computertzed wc k flo-w-and wnagie~ent. 
it elwt--ve

_____ 130-



I~Qh~l~tscr iteria guidance

1. Aa ate sace.1. 80to 90 sq. ft. per person. Atnar
_______ additional space for equpent am -

2. power 2. 110 duplex outlets each 10 fee-
from wall.Wil

3. Lighting. I. SO f.c. with fluorescent fixtures.

a. Heating. Cooling. ventilation. 4. Winter: 68*F; Surner: 78* F.D.B.
where air conditioning is authsr-
ized by 7W40.114; 651 F.W.B.; -u4

____ 10 Cfli per person.

____5. Commnication. 5. Telephone (intercom needs vary with
the specific shops).

The OS t tctio office %;az ij- be Serp.av r~tn ~hra ts
offices A-4 ],.aed near thei r S@WtV -nop. Sal. asr ,'

131
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___ Iissues and amsnittons _______- ~ j' q~nn

____ F 'i~~ cr C- -- oerations ____ -- Office (seov~
f-rin a van.

-eyto cUnsoer -w

i-Officer

3._ vile ce.c

134I

__________ II 41k



___ reuwenens }criteria (guidance
_____ ~ 'eart-; for~ Q-ftker an, hCOiC. '. A~p-ox. 2VI. so. ft. ho cv-i-t-

_________ ~area fcr test. stotace 2 . 2 ~uI~__
____ I . Dusty eiir -=.

___ e ace. J . Approx. 83 SQ. ft. pser w.ork Station.,
w~h~I~itina142SQ. ft. per per-

snfee open F4lti-utO space. (See

___-naio.b. 5-0 f.c. applent light, with Supple-j p~ental task lighting to 120 I.c.- -,

10. - (4 duplex outlets at each z____ Ihok bench). 24V (00) spe Ai Poer - 1 -I -c abe doors. Id. 3 lock security System. CA + ___

connectat o n fe COIE Tok e 5rJR Y

I C4' ~im v i-E

_ _ I -A
_ _ _ _I I ~O~ e a~h W .

___m 7 $at~I

_-771



_7'_ I?___O

UNI___ S__ '__function

_______ tts~rqan:Tasp-tr (for Ovployvev:, !Wilt "WAslnranz Er-i. n-

______ vID=4 -e..r' are ; rcne :osu c
izflttmittc-r...ed-at =i.

e- oseI sul refir'.tv lt'cfai ol

-. ~Ye~t~ATIjiS "rsum,-u malntenare covienes 5"-"b
________ derreA on te bas's that ae s rport van jAll be at integra. ,rt

cetachi~e par- of 'ne nsa-c C=_iex. Thnis can be achieier 5,
_________ ,~z aa oOn d2kOete f o on to one or more work Days A1thl

________ Ve cal Spot toin would be Stored and u'ipsr*%
-a- rile sgport ac~k is belt; weforred in the shpbays.

"I'ICAIMiS FOR ttFACILIT: tblity nast of dire-t $uDort
Ap-ntenana .l be einthe desiort of thie aintenance coppiex.

_________BtftEiTS:The primary benefis to be derived from mating the supportI
_________van an integral but detachable part of the support mainatenance tcofflexI

are (1) the siulation of conditions that will be experienced under
_____deployment an (2) building econies realizedA through deleting theI

soaz-e requirements of the equipcet provided in the Suport vans.I

SM-3
___ VAN

137



________ isse and assutitons activities eronl fqwxnt

-n- fe ---. ar keta as=rc j .-
;nifnMStb aeor iocatng anf-l i

_ _s It .tc t srei e ui

__________________________________ 
I



___ ________________criteria e ____________________

treial co#nnector for puw r i-eply 10. .

___Comressed air connector or flexible 2.-

I_ Docking area to provide entrance to 3. (See gcsidance.) e.rux 6 a,
______-a ro the nntenarme lathl- 

Y

_______ I .vat floor level. plus weathe- A i
____tight dockage hookup. 4

_ _ 

I

I - M -

I% rw

139 W



Perfo.'t~ Man , dc on Eau ej T. organ-ir lonal~

D___irc tr- pof itenn' a ays art mwcm:e to perform mre c ]
dr hr'-icle an tteT-u1mnt repair tu.~ h~at no0, ly per-

SW4
__ SUPPORT LE VEL BAYS

141 __



____ 
__ r

issues and assumptions ~activitIes nel eq ent______ ____ I 4
________________ I cXr~~n~

~

_______ - .a
1

. Ti-rr~tflrtfl1~ry ii ~ -

_________________________________________ I
________________ -!~~ijk Mrj~~

___ I I
_____ I I- -- - I I

________ I I
____ I I I
________________________________________________ I___ I

I I
I I____ I I

____ I I
- - I I I

__

__ I I________ I I I

Ii
I I

_______________________________________________ I
________________________________________________ I I
________ I I _________ _____________A_____ 

_______I. _______A__________

_______________ '42



_______fwf criteria giac

____W 
Service Pits

?^_CM_7 A 1 *j

Z 4111I~ O

______________________ 
__________z

Th 'Mr~ftsad coa it CiterAfr b

Ine Ion
required.J

U3_

_ Iaa
_ L7



________ (fuction

-AS -SOR

ABULK SOAGE -AL CUSTOMER SERVICE



is_ sues-and assumptions atvte prolWe~mn

All re ;arts t't will irci" M- ar received fc ___AnITech Supply.

___ ASL/5enx
Req ai. ez~el. stores. apr- i~ss-c repair parts and I = -jstmr j including9 tie s-crt - _-ce sections.

sections~
Reuet c~ eive job order rwair m,:_ store for, daily I____ ~Shop 5 j6. ke

CustomerI
TOE unis ie are desionated as manleance cust j r-=
retwemt and rceive oryanztioA, -z= -arts.8.2f --

____ ASI. Bulk Storage 
9re for&'''Pr holk~

-- Exterior. secured, restricted acs tieae obl eari rt- 1
parts/conents.

Support eointernoece organizes vans f-r retair wats storaqe p3________ lIse to customers.

-146 
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ARL-m- I L

2. Geea ff ent ilaion

~ 3. General lI -.cng. 3. -

-~ 4. See SK~1 4. I

ttWMCM A-4r~f"

________147-



Ifunction

io rvd Pakn an On OffLoding Arta for Evicuitioe an Ithice ___

pokcy

Evauaiton aind Unk transport to DS is required for Specia1I.*ed DS ser-

vices.' A Parking aMi oqoffl oading area is r*q:rIred for~ VthiClt

$torage.

SM-6
-EVAC-&AANK TSP EXTERIOR AREA 1
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_ I -1 - _ -- -

_ _ _ _ _ issues and SS f tIo ns- activities
ourigat the organirtia .ossreu- of tine =-- and effiCiny A Cons-il- aig - ' e:s ldigtisos 'I oln g rs. c 'Ine t-eI oading.transporting. and unoadng .zocu svea

within the support maintenance ni tioal j
maintenance on the vehicle has beer -=ae=ae lrs i lrge Parkting

____________transient vehicles is requjired.j

________ If support maintenance at toe tvpe maiion-ce proceddres hereused at all times, the tine Spent for evacuation and tank transport 
1and the space required for Staring these verscies could be substan-tially reduced. A maj ority of support service .r' d be Conducted

_ _ _ ~within the organizational venesneae ia va'- de;lIsnt n
vehicles requiring in-ho.ase support services would be evacuated and____________ transported by the -Ibpr unt hu.sCe a mdority of Supportportunit Mus Sitmaintenance would be performed at the orge rizat'oral complex. the

______amount of space required for loading. unloading anc parking for
______vehicles could be reduiced.

- 2. Consider vehicle parting by vehicle type rather ttan by organizational
unit to reduce Space requirmnts.

______shep. awaiting pick-up, and float vehicles. Also customer parting.

____________ 4.See TOE parking, advanced practic (ovrdptrgiatar
________treatment).

__ -150 
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requiremenits criteria (~dne 
____

I. Sufficient space if- -- e-- - -_quired for each ta -r ~ _______ o. Darkin19 OnI on.:i~ t'ac daia itbaehcete-g - O-_-~e-y_____iler. and vehicle dl*,m c- Of - ac~ation and tansport -j beeti-
2.~~~-i ptr.trci~ cz arking area or organ'.t mC~sier otne? Parking resairemnts fo ve, 5 

uazl ~
____ 3. ecurty ightns. '~e a-liting Pick-up. customcr parwi- -

___ 4. Fenced area waith lociassn st-. 4

5. Hard surface. Conrete.
__ 6. Covered. 1

_________ 7. Size Parking and iru ato rea
based on installation s'ze. vehicle
types, and Past support reords of

____ ____vehicle servicing.

_1_ A



____'fun~ction

5_-- %oh heY

___ SM-7___
___TOOL &JTEST EQUIP.STORAGEtJ

153 _______



an__ Isuswd assumptions ' activities "prone "equipment

____ c~nm o'a-ts-m-vt-rwad peror-el s ~~ be I Too: torige. 5 tc
1~ US ~ 2. est (,qjISSrSft ste4q5.

________3. Mvecjxsst of toelt and
___e-,;;ievnt in a'--ou of .4n eqi-,

stora,;e.

INS



__ eurmnsJ criteria guidance

r~"neu Cool . 68'r. Winter.

C. seured Locked doors.

- - - [ I4 - -
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'Policy

_______ -tIAT IONS mit Vr' A A 'r V

Ewlr,f the imt rnZ opert on Zu a S-L -

__________Provide raaersonirel and facifliy elffcency.
'3) Imroe persoCnfl safety ~~rts

4mHninz pcilutin-, Poteia 2f th Caivl- from jolietS

SM-B
_ PAINT BAY
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issue w!I assumtions activities - ~ 2 eqtipment

_____ 1. rcation for reqilred vehicle r;intr.

____ I.No painting is authorized -1 th*!; !vli _p.I pre srfa-cp.' wrs an
_____authorized at the supoart level. oih r asen o'-

___painting at the DS level is ma'u. n 2. Paint.
I zrite'tch (3Sft. 6 ft~.

_____ 2. If a defined area was alocte or Aift-MG at tve-Sc-t s -ne otan
___level, warier health could be rrrteted frc trd= -- tecotan

an fixsable hazards could be wni-Ifze-o anzvers:pr~uaf --j t
better controlled.I

_______________r

______________ va s



___ reu~its criteria fgiac
-

I. ~~pia-I41 t full1 emlCosulz is necessary to contto) fWa-M and et.ad-St.
_ _ce pa- art _ RIv c_ e.

____ ~ _k fee- n eet

4. Copre-ej .

D._ God ak UqID to 5p c.(forSpcii areas a 1 '-&vc p~___O a a .tcle -hile beir, a -rneintd)

Veniltio -th oasl air Pressure mro-uch an 
0aas

7 ie fttinfisher~ . 7. e~

0- ic sm. . Cold waer.
____ 9. Say Separation. 9. N~oncobustible partition wetiep ,OSKA and I "-A requIre ts. 4 h~

=1 I9



Summary of Specific Recournendations

On the following pages, Table 3-1 su arszes h roved Lrp Painte-

nance facilities by functional space name and i__ces t= ze-e-:s o. eacr Most ofthese specific recommendations require higher eel ilemen:ed at theinstallation level. Since current practice -s rconr-iipr by reg.t-ons n- enr-e of
__-__ the Army (DA) and Major Connands (MACOMs t c r ws a revise and

_ update the current regulatory documents and/or Policies.
__-__ The benefits have been grouped into four general categories:

Pollution Abatement: more precise control and metering of etrole. dispensing, spillage.waste and disposal. Better "up front" planning ano control will vrclude the necessity A &_ of some pollution control and abatement systems. By changing some maintenance prac-tices and the location of storm water drains, pollutants will not get into the storm
systems; thus abatement and control will be easier and more cost effertive.Energy Conservation: a reduction in the energy needs ad consurption. Changes in mainte-nance practices and the facilities themselves will reduce the amount of times the doorshave to be open and tne extra equipment required to move "down" vehicles. Savings on
petroleum products will be realized through the inpiementation of practices such asbulk POL storage and the oil monitoring system. t

Personnel Effectiveness: more efficient and effective use of the maintenance wrsonnel. {7Through adequate facilities and advanced practi-es the Scheduled maintenance can be
performed properly and significantly reduce the amount of Unscheduled Maintenance. Thefloors and pits will be easier to keep clean and, therefore, much safer. With the low Lreenlistment rates in the maintenance MOS's (aboiut Ii), improved facilities are v --expected to impact reenlistments by providing garrison maintenance facilities compar-able to civilian shops. Any increase in the-reenlistment of U's to E4s will orovide

______ candidates for promotion to E5s and E5's -- the much needed supervisbry personnel.Constructidn Economy: a cost savings in the areas of both retrofitting and maintenance_______ costs for the facility. Proper planning will assure that all facility requirements are_______ met before any construction is started. Retrofi costs are more than double the ini- ittial construction Costs and must be minimized. Facility maintenance costs will also beminimized through the use of these recommendations. Clogged drains, for example, will _be prevented if there is minimal oil spillage and parts cleaning in the bays. Also,the use 6f- more cubic feet of interier building space can be obtained by placing office
spaces on a second level: MIS
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- -Table 31 Summary of Facility impfrovement Recommendations
beeft

__ space RECOMMENDATIONS

___ N ~antenanceAllocation and facility capab->tv D8asp-~ -&: t ___

_________ r nays and unscheduled nainte..ance reqbirer-fes j *
Service Install full service pit(s) capable of hani- r=g

________L. and wheeled vehicles.r*

__ fire Shop Dedicate a space for t-ire repair with appropriate --d-
___ I Iment for safe* efficient working conditions.-=

Welding - Provide -space, necessary safety euuipnent, anoa assozirte I
_______ oShop/Bay support features. ____ I
-__Parts Prnvide cdrMiercial small parts cleaning ccim-n ca Il

________ E Cleaning.-- of recycling solvent until soent.'*0
-0

-____ Ex erior Ve- Provide exterior maintenance bays as retrofit items to
________r hicke Lubri2 existing shops .experiencing certain conditions.-cation and1 11

T__________ Deict a seific exterior area for track storage.. J
_________ Gun Area changing, and gun sight calibration.II *

_______ $Vehicle Prd'vid centralized wash facilities with wastewate a

___ f S0Washfirg mfent and optional water recycling systems. -i ~J_

____Minteianie Pbsition-iupervisory anid administrative office soaces onr
______ -Offic e- the second floor df-maintefnanco 1r"c'li1 tie.__



_____ 

benefits '_EOMNAi~ 

PMio -in

_ _ _ _i n v e n t o r y s y s t e .

Classroom,' Establish a break/trniqooinec atnnea 
u

____ ~Break Area facility for gru training 
V ,

Learning Establish a -learning center in each mnaintenanre facil -v_____ Center- for individual training- 
- @

______ Latrine Install water-saving devices in allwae-sfitr.

____ Strg I ncorporate bulk storage ad dispnn -Y= ytesn~ 21 j fa14maintenance facilities for PLam n- Mrj~~ve haj 
W i

_ 0 TOE Vehicle :A new method for deter mining the o a1 Ara eded At___ N~0 Parking maintenance facility for parkiM - w t r C l e t o , 
_ _ _0 treatmrent and the like. jn [ _ __ _Van Design Support maintenance complexes n at Support Vn aa 
___

_____ will be an interal .Yet detached -S h or i x VW _ _e- ed ba. 0 4! twe cou I ex______

1___ -0104 Paint Provide space fOr -aning activities Sortfaciliti 1. 4 .
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14 SPA(.L RELATIONSHIPS AND FACILITY SYTEFS

This chapter shows (1) how i, maintenance facility is organized to effectively support focil-ity operations, and (2) briefly describes various systems necessary for distributing utilities andsupplies and for collecting wastes.

LEGEND FOR CHAPTER 4 FIGURES

zrequired adjacency

Svisual access

direct outdoor access
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______Facility Space Relationships

______Relationships among spaces are discussed for three levels: the site, the maintenance build-
_______ing itself, and logical groups of spaces within the building.

__ . Site Relationships.

(a' For Organizational Mlaintenance, Figure 4-1 shows the relationships among the shopbuilding and spaces exterior to it. Access to the site must be via Sentry/Dispatch at the gate.Other exterior spaces include parking for TOE vehicles, POL storage, and storage of deployment__ equipment and supplies. Figure 4-2 shows general circulation for vehicle movement on a site.

bAY5

__ 

.........j;1Y

TOE_ IM(LF

____ Figure 4~1 OM Site Relationships Fiue4267 ieCiclto



(b) For Direct Support (DS) hainteniance, Figure 4-3 shows relationships amoeng the shop
and spaces exterior to it. DS units have an organizational maintenance function. The DS and
organizational functions should be adjacent and interconnected. Figure 4-4 shows the vehicle cir-
culation on a DS maintenance site. Considerable traffic v-clume is generate' as organizations sup-
ported by the DS organization bring vehicles or components onto the site.

VAIN

P4. RW- ^1:* N

VM !-:01 i
__ 1M

Wt -4

Fgure 4-3 OS Site Relationship Figure 4-4 DS Site Circulation
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----------
_

__ 2. Maintenance Building Space Relaz-iocnsh1's
____ The relat-ionships among spaces within the w~itnnesho,. are important to thesppr

of the operations housed. Figure 2-5 shows the relationships for organiZational maintenance.Similarly, Figure 4-6 shows the reiationshljs among organizations in a CSmainenance shop.

-0 z

L4~ume -049n-c 4v.'i..

4-MK e~r. -W Mr'iW
_ _ _ _ _3 I

-____Figure 4-5 OM Facility Space Relationships,16
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_-__ Functional Modules.

__ There are several organizational units within any maintenance shop. In many cases,
_-_--- several functions within these units should be organized around the unit, rather than grouping

similar activities from different units.

(a) in Organizational Maintenance, there are several Companies in a Battalion shop.
Because first-level supervision, responsibility, recordkeeping, and reporting are Ccmpany activ -___ ties, efficient Company performance depends on locating its activities in the same area. Thisresults in a Company module, with each Company's activities separated and the group of separate
activities clustered together. Figure 4-7 shows the relationship among spaces supporting co nany

________activities,

Space Relationships Company Relationships Example Layout

____ 1E110~~%~ - E-C A VOt-- jD O

~Figure 4-70OM Company Module
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(b) There are several Sections within each DS maintenance Battalion or Company. Company
activitie should be grouped together, and spaces for each Section should be functionally related
so that Section activities can be performed effectively. Functional modules or clusters are

reurdfor the following Sections: DS office, automotive, engineeringeqimnaaets-
=vice, quality control, and authorized supply list (ASI). Figures 4-8 through 4-14, respectively,

show these modules and the relationships among t-he spaces within the modules for each Section.
Table 4-1 shows the space types required for each DS Section.

(SUPPOR-T i&AIKTEMRE UHTALION

Support DS Shop Office 514-
Comany _____ DS stho StockW_9

Auto Office 94.1
oa~~ 4-3

Engr Eqmt I Uys (2 SM4.
EE LOffice 9-

___ _______ E Van 9-
Aziet Armaet Office 514-1

Fire Cont FC Shop 5,1-2
FC Van 514-3

TurretJArty T/A ftys (2) 1-
TIA Tap 94-3

Small Arms Rtpr SMR Van 514-
MSii. MAint M4 says (2) $11.4

_______ I VAAK-
service Service Sic Office $M1

PlacI, Shop KS Van SIL)
weld shop 11S says (2) OH44

US5 Van 514-3
Body I Paint BP Bays (2) 94-8

_______8P van 5*1.3
Canvas I Glass CG Van SM-3

_____________________Evac & Tank Tsp ET Exterior 91-6
_____Quality Control (QC) Office SH-I

______ (C Bays (2) 91-4
____________________________ QC Tool A Test Equip Star 514-7

Author-ized Supply List (ASi) ASL Office 514-1
ASL Cust Svc 514-S
ASL Vant (up to 12) 514-3

_______ L. Bulk Storaqc $1-S
(DstibteFciitSacs Parts Cleaning 14_____

_______(OitribtezFaclity~P~eS)Service Pits (1-3
Mlaintenance Supply Area ot-16

__ Tab[# 4 1 Space Types by DS Section
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___ Facility Systems

_____ Avarety f sppot sytan mut be provided and built into maintenance buildings to insurethat maintenance operations are effective and that all equipment is operational. The followin_____ subsections describe the more significant systems; a schematicdaga or table is provided for__each system to show its location to and function within the shop.

1. Electrical System

__ It is assumed that electrical service will be distributed throughout an organizationalmaintenanjce shop. Table 4-2 summarizes the electronic requireens incudn task or speciallighting, i.e., other than general lighting and requirements for 11OY 220V and 241V at-, power.__The table also lists the equipmert serviced by these voltages.

___ j ti - --

ar - -I- S

_______~~~~ A-, i* ___-

____ I ± ___ ___ ____ ___ ____ ____ __
-~ 

I ~ . E- - -86._ 1- 
1---cuia

I ~ ~ ~ ~ ~ T 4-2--- Iibia $ystaM___________
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Rom P..f



2. Exterior Lighting
Exterior lighting is provided near the maintenance building for selected aintenance ctivi-

L - - ties, safe maneuvering of vehicles, and building security. Exterior electrical outlets w-i1 allow
_ __ use of supplemental lighting fixtures, such as "trouble" lights or floodlights.

__Exterior light-ing in the Sentry/Dispatch, or gate area, will insure both the safety and cn
trol of vehicle entry and exit to the maintenance complex.

___ Lighting in the TOE and POV parking areas will provide for increased vehicle security, safe
- o --- pedestrian and vehicle movement, and convenient deployment and return of vehicles after surset.

Lighting in the TOE parking area having 110V outlets increases the utility of the parking are; by-- -- allowing convenient use of supplemental lighting for loading and unloading operations, minor
mafitenance, inspection, and other activities.

-T176--_-
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4 ~~~~Some spaces used for vehicle maintenance acthvfte ae nca ventnionralelnst

control air contaminants. Table 4-3 swrnarizes the snaces and ttr ventlation rea-4rements.
Table 4-3 does not list ventilation requiraert forem~1crio Rpssohrta
contaminant control.

1.space late Inn, rva~: 
0

kark

5 ~ ~ O- -rs f~z Iie. in.Syatnd safety to re-

OPIA Generator S11-0 -d a teC -

093 Pits lIar-:c- -; t et*,lop rwired

n A .Vi t I tttC to

045 ~~ ~ ~ ~ ~ ~ -Vdft hp _ __ _ __ _ __ __ _ cni e conce'-

a" Welding Shoip bay Is cnfined adnd (a) in_ ~s xasIless than- % ft W-ha 
5b- ' ardeat ftins

less than a f elir;. f rom fli
natgral erala M.w.0 Qn

synta is rrreo r-.h W1rM
per elder. 'I'eaf i'a

w~h3-inch flange as rcwldeC.

0" Parts Cleaning inMa.i--aaevo~ jo-'~tvtlt On red

IIs r .4- ad-!!tfl oo r -

04.9) CMflCIire Control Pwiv %ml 2~t M- hi-:: *~t

1eha used .

'04.10 Parachuste Shop

Table tS3pecisl.Venilation R 61r 177



4. Compressed Air

___ A ~compressed-air systeOn mreou rc:i- the building topoirhirrrsne-arfroerat-
-- ing pneumatic tools ar-d special equipment dm1d for cleaning parts. Me- B sstr czr'r- cch ticaily

_____ in Figure 4-15, has a centraliZEd0 coMpressor, distribution lines, M-dtrn-a- i s a- aiu
locations in the building. Chapter3 provides further informat ion on com -ssc-r rlrnns
at specific locations.

4~ F aj& zl
/En reZi.

_ _ mj&~ n ,f _-

___ .wnM ben "I WU * w0

_____Figure 4-IS Cowressed Air System
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S. Water Supply

__Potable water will normally be supplied to the maintenance complex -to be used for all water_______requirements. Special act -'ities or equipment may require water-conditioning equipment within themar.enance bfiilding, i.e., battery makeup water may require better qu ali thnpoiddb-h
- available potable water, and steam clearing and boiler(s) equipment may require further "condi-__ t, .icg" of the potable water supply. Available plumbing guidance should be consulted when de-___ signing the water supply system. Recently enacted legislation requires that Federal facilitieinvestigate recycle and reuse techniques prior to construction of wastewater treatment facliisThis legislation encourages Federal facilities to incorporate reuse/recycle in their water and__ wastewater management schemes. Consequently, nonpotable internal and external reuseirecycie stra-___tegies may become more commnon at DA posts in the future.

Reuse/recycle will decrease potable water supply demands and will decrease effluent flowsfrom sewage treatment plants. Guidance in this area is being developed at CERL.

MCJAa1L E49 IWI F.fxr M -HEATIN&, 10 WATU,
crc.,., eY0gmm

~JANITO! c~1W3/OINKS

-WATX FOLJNTAIIN*

re ~~omX H~OT WA7TFK 1TEA W Keui

_________ N&Y NWW5 VATreg( F40HOnZTO~ (A6 VzaUIg.W) F MA Wv4 UWAK ON
- WA~~~IONW. Won.~ii~Z J;FM~ !CgulrPi'

________ ~r~4~-t VV' i ATEf.

Figure 4-16 Water Supply System17



6. Oil Separasion-Wastewater System

Wastewater and oil will become mixed as a result of various activities associated with vehi-
cle maintenance. Discharge of wastewaters containing substantial concentrations of grease and
oils to sanitary systems can cause substantial problems in sewers and at the treatment plant.
Separation of oil-bearing wastewater from other wastewater streams also provides economical pre-
treatment for removing oil and sediment. (Sediment will originate in cleaning operations.) Con-
venient removal of separated oil and sediment from the separation system must be built into the
pretreatment device. Adequately pretreated wastewaters may be discharged into -osr sanitary sys-
tems.

Pollution control was a major consideration in the development of many of the concepts
presented in Chapter 3. Preventive and minimization measures for water pollution have been con-
sidered in the various options or alternatives presented for individual work spaces. Qualitative
assessment of the wastewaters from a total maintenance complc cannot be mnade until an actual phy-
sical layout of functional areas and general activity descriptions for these areas have been gen-
erally determined and described. Then, a qualitative, and in some instances, a quantitative
description of wastewater collection and (pre)treatment systems can be made by experienced person-
nel.

Some individual components described in Chapter 3 are isoZated sources of wastewaters. An
example is a centralized vehicle exterior wash area. This area is a common use area shared by alI
organizations on an installation. There would be one, or possibly two, areas provided for each
installation. Assuming that only exterior washing occurs at these locations, wastewaters gen-
erated would most often be treated for suspended solids, greases and oils, and dis olved organics.
The wastewater treatment system would be an integral portion of the centralized wash area system.
Gravity separation of suspended solids and free oils and greases would be accomplished in a large
basin appropriately equipped for convenient removal of settled solids and floating free oils and

_greases. The basin could be followed by intermittent sand filtration or other systems for polish-
ing wastewater prior to discharge or possible recycle. Selected installations may determine that

M it is possible to use stormwater for washing vehicles at centralized wash areas; this would be
dependent on rainfall, water demands, and other physical site considerations.

180 I-
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4 k:

Assuwed Conditions

I. Centralized tactical aehiCle wash facil ities are available for the exterior And interior
- personnel area for washing of ec-iinnevt returning from field exercises.

Z. 'few iaitnece facilities will be provided with schiedusled and -.nschedced maintenance
bays, fluid dispensin~g system.. and other advanced 'practices. Therefore, standard exterfor grease
racks and wastracks are not ifelsed as part cf the TOE canterance plin.

3. Existig "tCE caintemance cossleses will be retrofitted with exterior Mairtenrce platfcos
'eeisz-rg swash-acks Abaroned) and taproved grease racksiIf building =%odiflcatloon cannot prcvdee
for all naintesance operations to be peiomd indoors.

Fact!________ I Susperdedi oil$ Solvents Hev S.odegra.ate
I.Solids Fre E-Isifled SolaT1si5l isV MetalIs *Sciiuslv !-sowAisse 2esnnarx

too rssVariable low Low to- Lew sr NlIormal I o.e t..
83Y F r irs Variab*,e LOW Low Low .cW I-Oral IN~rnal Va .

Waste Ci! Cc- ect,01 System Lee -i liate1
;Cr!e Kst enay Are 9 I I rr i N aibe C

FTi or ranfs Vtariable I Lowe Low Lee toL f!orM4al Kornai Low I~
S3mr r~zr :ralrb !Variable I Le Le LowNrca I c

Hat~~s~s ~5T: Hjig Negligib-CjNegllglble 1.0. tew !Cfd IHg _____ _______

RcolBans Variable Lowi Lee Low Le I aibelawbe. o .

Parts C'uanrq Aeas: III
S.as viver.t .o~~tO Syste 1th, __________ ________

- e r.,ra Floor GCz's: Lo Lw .egligible Negligible Negligible korzal Notr~a -0. '. '. e~u

:ZZcVariasle Variable 'Negligibl egilgible NegiIgible Norema I 5oI ~.
Variable Low jbegliglble Negligible NegligibleI Nor"- 1 Sntral

Lowi Re egligible Negligible Negligible Negligible Normal ho r= I o~e; 5,191gble
P;: S- ra~e Area tee Variable X~l be Variable jVariable Noma cr e' ,.. .;g,~

vcarr Sho: II
JSst-e Cl Col.Qlection Systess Lee -o WaterI -

=M m(1) Utter systems have been aso1: ed; waste oil and solvent coleoton-sj'stets are special cases.F

- Conamsinants of concerni have'been individWa for the ho-Utter wastes.

Emma=TWOI 4-4 Po~dut iWfth. Maintteancei Conipi



The system described above will likely be appropriate for many installations; actual planningfor the necessary wastewater treatment system would follow sizing of wash facility and assessment
and estimation of anticipated wastewater flows and character.

A tracked vehicle maintenance platform as described in Chapter 3 will produce wastewaters ofan estimable quality and quantity, if equipped and used as described. Assuming sufficient capa-
city and appropriate treatment mode in the sanitary treatment plant, -treatment of wastes fromsuch an area could make wastewaters adaptable to "polishing" in the sanitary system, it is
further assumed that there is sufficient capacity in the sanitary sewer system to accommodate the- flow and associated stormwater from such an area. The pretreatment would consist of gravity
separation of free oil and grease and suspended solids in a basin equipped for convenient removalof separated oils and solids. Sizing and equipping of such a pretreatment system would depend onlevels of usage anticipated, equipment provided, stormwater flow, and other physical factors
specific to the location.

General guidance identifying pollutants of concern from various sources within a maintenancecomplex is provided in the following table. The assumptions regarding the maintenance complex
area are stated in Table 4-4.

--- - --- -
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____ 7. Sanitary Sewer Collection System

Two types of wastewaters will enter the sanitary Sewer syst: 1 those conventionallyhooked into a sanitary system, e.g., from latrines, water founta-ins, ard conventional building__maintenance activities, and (2) those pretzko-and industrial wastewaters that have been determinedto be compatible with installation sewer and treatment systems. "Pretreatment" may involve using
___actual treatment systems located within the maintenance complexK, or providing occupant-oriented
___instructions concerning appropriate disposal techniques for waste- such as battery acid.

___ WATx P)WTAIN

___ W XAN7 v

___ WATEAS, FT&

___ 1MM~AT41) DUX1
____ WAY1MWAM1

_____ ~~~~~~ ~ ~ ~ T WAiJ ( T ! ' F & ) _ _ _ _ _ JTALATION

I Jigue 4 -17 Sanitary Sewer System
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Retrofitting Existing Maintenance Facilities

Changes in existing maintenance operations and retrofitting maintenance facilities can help
.... installations meet water pollution control requirements. An added benefit from well-coordinated

changes in facilities is greater personnel efficiency in maintenance practices. A comon indica-
tor of water pollution control problems from maintenance facilities is finding oil, detergents, or
solvents in stomrwater discharges. Vehicle washracks are commonly recognized as a source of water
pollution control problems. Generally, the major functions in a tactical vehicle maintenance area
which cause water pollution problems are: (See Table 4-4, page 179)

1) Cleaning operations. includes vehicle exterior and interior washinq, narts, work area,
- and major vehicle component (motors and gun tubes) cleaning. Some of these cleaning

__--_ operations are most frequently accomplished at washracks with cold water, excessive

cleaning aids (detergents, solvents and fuels), and substantial labor. The wastewaer
from these cleaning operations will almost always be found to discharge directly into
stortordater systems, or to pass through poorly designed and ireffective "sediment
basins/oil separators" built with washracks. Other cleaning operations such as 'parts

cleaning" will involve containerT of solvents or fuels which, because of a lack of alter-
natives, will be du-mped into stormwater drains or at the edge of a motor pool. Less fre-
quent y, discharges from. cleaning operations will be found to be a cause of major prob-
lems in sanitary sewers or treatment plants which were not designed to accom odate either
the volumes or the waste concentrations and character present in the industrial-like
wastewater from tactical vehicle maintenance areas.

2) Oils and lubricants (POL) storage, transfer and handling operations.
__Most POL products are stored in exterior, unequipped, unlit, and uncovered areas. The

most common storage container is the 55-gallon drum. For purposes of clearly describing
this "source" of water pollution, consider changing crankcase oil only on an 11-60 tank

WV motor-pack. Maintenance personnel must drain approximately 17 gallons (130 pounds) of
waste oil from the engine. This waste oil must then be disposed of using facilities and
equipment which are either non-existent, or not designed to facilitate clean, efficient
transfers from engine to waste oil storage containers. Replacement oil is frequently
obtained from POL storage areas by tipping 55-gallon drums to fill 1-gallon containers

_ which are used to convey oil from storage to engine. Maintenance personnel will make 17 -
transfers of new oil in servicing a single M-60 engine. Commonly, all of the above will
occur in exterior hardstand areas such as that provided for washracks or parking.
Current design guidance and recently constructed facilities do not address these pollu-
tion control inadequacies.
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i i 3) Storage, handling, and transfer equipment and facilities for other ratere s required

vehicle operation and maintenance. Equipment and facilities for the numerous :aterieis
(non-POL) required in maintenance of the fleets of sophisticated, complex, and numercuS
vehicle types required by the Army generally are "makeshift" at best. Non-PnL fluids
(antifreeze, paints, synthetic hydraulic fluids), parts (protected from corrosion witn
oil or other preservatives), cleaning compounds, compressed gases, And other nateriel
must be stored, transferred, and used in a maintenance area. Specific examples of how

activities generate water pollution control problems are as diverse as in the ....r e!S
used. Generally, principles described in (2) above will apply.

Preventing water pollution through modification of the facilities, equipment, procedures, and
operations using water, or exposed to stormwater, is the most economical way to achieve environ-
mental goals related to vehicle maintenance. Treatment of the tremendous volumes of wastewater,
and diverse character and concentrations of pollutants in wastewater from existing Army vehicle
maintenance areas would require industrial waste treatment operations and processes which are c=m-
plex, costly (capital and O&M), and energy and manpower intensive. The character of wastewaters
from existing maintenance facilities has been found to require wastewater treatment facilities
which could not be physically located where required because of space limitations within the can-1 tonment area.

Information presented in Chapter 3 was developed as a means of preventing or minimizing poi-
lution control problems associated with new maintenance facilities. Individual functional areas
described in Chapter 3 also have application to modernization or retrofitting of existing facili-
ties, and to those facilities in the various stages of the MCA construction cycle. The following

= functional areas described in Chapter 3 would likely have direct application to modernization
either through new construction or extensive modification of existing facilities:

I) Interior Spaces:
Scheduled Maintenance Bay OMI
Unscheduled Maintenance Bay OM2
Parts Cleaning OM8

2) Exterior (Covered) Maintenance Spaces:
Tracked-(Wheeled) Vehicle Maintenance Platform 0i .11
Centralized Wheeled Vehicle Washing 0M13

Sam



Centralized Tracked Vehicle Washing 0M14

3) Exterior Support Spaces:
POL Storage 0M22
TOE Vehicle Parking DM23

Actual design of wastewater treatment facilities is dependent upon specific information
regarding volume, and on character and concentration of wastes. This information can be deter-

_mined or estimated once a maintenance area conceptual plan is available.

Retrofitting maintenance facilities can include additive structures, installing new or revis-
ing existing building support systems, building alterations, and numerous other general categories

€- -of construction or equipment installation and modification. For purposes of this document, the
- -}process will be described through which a concept for improving facilities for a specific purpose

within existing maintenance areas was developed.

____ Ft. Carson, Colorado, had indorsed and planned construction of a centralized exterior wash
facility. Discussions between CERL engineers and occupants of maintenance areas (Motor Sergeants
and Warrant Officers) were held to develop a concept of a facility which would accommodate activi-
ties being performed on existing motor pool washracks which could not be performed at centralized
wash areas. The concept was adopted for incorporation with installation construction planning.

___ The system developed was the "tracked vehicle" maintenance platform described in Chapter 3, OMII.
This concept was taken from the "idea stage" to preliminary sketches and cost estimates. This
idea has since been adopted by Ft. Stewart and Ft 'ewis as a means of modernizing their mainte-

....... nance areas. The concept was modified to meet the unique requiremnts of TOE units at the new
installations, and improved to accommodate more activities than previously anticipated at Ft. Car-
son.

The benefits of this retrofitting include: 1) various water pollution concerns from mainte-
nance activities were minimized or eliminated, 2) maintenance personnel anticipate substantial

__ _ improvement in personnel efficiency while performing the maintenance activities addressed by the
facility, 3) POL products, new and used, will be handled in a much more efficient and effective
manner, and 4) substantial capital and O&M costs for pollution control systems were avoided, or
minimized.
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