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A 'ew years ogo, specialists at Washing!'on 5»n
 >rant were concerned with fan>ilicrizing s>naH
sr»oked-soir»on processors with new regulatory re-
quirements cnd their i T>pact on plant operations and
design. Subsrqventlv, Washington Sea Grant, in

conjunction with the Depart» ent of Architecture at the Universitv of
Washington, became increasingly involved in the more general areas of
re»odeling small secfood processing plants. This publication svmmar'ires
sonic oF the lessons!earned dvring tr>at study. We hope that it will i>elp
the novice understand son e of the rnanv aspects of facilities operations
anu design that shovld be considered beFore any plant is built or
re>nodeled. Tne authors co not purport to be processors nor intend to
propos< processi Tg r»ethor!s. They wish> rather> to demonstrate, ttsrovuh
si>»l iii»» >»»pi> s. Ti rn t >e»c>r ti. »ior cr x. sses vitin>cleiv used »i i >v»
uir lu le I >e o> S gn »T o iy  Oai>ii y to! io Se tncSe pr<aeSSeS,

Frorr th!s material, the prospective processor will get an ovcrvir w that
wht >e p hin> ur.vclcp a planning method for his particular project. This
knowledge shool>', in Turn, enable him to evoluote The feasibility of his
starting o sr»all seafood processing plant, Althougn the material vsed in
'!hr. iii ~ strati»->s has prcvrn verv useful to the authors in stuo>ing
proposed facilities, the qvantifiers must he used with a greot decl of
root!on since Thev will varv ccnslderoblv wi!h time and from one process
or processer to another, With these limitations in mind, it is hoped that
the prospective processor will icentifv those creas ovtside his expertise
and see4 the help of the proper professionals to support his efforts.



PART I. NEE0 AS S ESS MENT

One af tire most critical tin.es for any business is its
fi.st few vrars. In these years it will either become
a successful venture or, for a sl-ort time nt least,
become a failure. This success or failure, in large
part, is directly related to the degree of intelligent

prelirrinory olanrsing and ue'lail developnrent undertaken by the prosoec-
tive owner or processor. I ewr if any, srrrall businesses can continue
operating in the rerl for any prolongea period, in hopes of riding aut the
sturt-up slurrp. For this reason, it is essential that tl-.e prospective
owner take as r. any precautions as possible to insure a successful
operation.

This publication is designed to hei> in tlris planning stage bv raising
r. s . l:::< r r ..an  ro- r o!C-r m nr

I l e e c rc Sr vc rnl pna tet rl;ar
n ust he cnverer'., between the concep'lion of the project and t re
oorr alet!on of o row ur expanded facility, These phases include a plan-
ning or fr usibili!y study, arrangcrr erst o. financing, design anc constr a-
tion, cnJ pier,ned operation cf the plar.t, This publication concentrates on
tl-e plocninr; phase o! the rajrc', and ir!eludes the evaluation of pro<!acts
and paten',ic! markets, a cost and income projection, the development of
a '.>ail Jir g pr x rarr, an J the selection nf a si te,

It will be up to !lie prospective proprietor to carry the project througlr to
carr~plat ion, anu it is a rare individual who will be able to do it alone. In
many areas, codes rerluire that any structur ol changes or design be
preceded by drawings prepored ond "stamped" by a licensed architect or
engineer.



QUANTITY AVAILABII ITY

PFRIOI3S Of *VAII AI3ILITY

re avui!cble that may su' r thSeseral professional organizations cre
i roorie ur  lie erst nf thai  fees mnnv times over in tile course o

of hei include investment firms, hanks and loa

f equipment designers and bvilderS. eqviprren oriufirmS, equipmen
r rivate consvitunls. i fir piupiietcr s' ' � g

ainst the time anu ab!Ii y I.uch of tnese rroups can perform agains e
o the study.I'iriiself has to devote to tne particular areas of t e s u

rlv to!i!ire the pre fessioncl sir ce the processoI', is alniost nev r too eor v o !ire i p
tiine morc.. bencficiullv in o ser

ianninq process. This publicatiori dues iiut purport o answe-
tal vestions essrntia in finishing a proiecsr i  li portion of all o', the vi a ques '

tlie r irn',ibvt il iinay we  e p pro pII I I os ective processors to Increase ie p  r
s Jc    ss of irieir piu,cat.

ti remodel or build n new fni iitv is mude ieroli- o cr thr decision .o rema e.
rrx. ss is done in a great svrrv.ihe Icnning and construction prrx.  ss ile pc

uences ti=at muy dev !lop ror ~eof tne  iiagnituue of tlie consequr, -, . r e
I vrried Jecisions, as md J ' ~ as much time as possible shou! e a en
construction pivnning e oreb I re anv acival construction begins.

n"i 'I  i I o expo ld cl u s c.t C! nevr o>eru: lon,  'n
c i'i roc 's sin, cs in rros a

t east ti ree r ia'or areas sniou c e cn
f the desi n of anv new facilities: I! avoi a i y o, r

I e feil w rg chapt r ovtlin .s sonic of i ~ ' '.' . vtiie ccnsideiarions necessarv
iif'v 'Iop a� clue stundlilg u. 92 Ies e three areus.

PRODUCT AVAILABILITY

Ti.rre nspects of prouuct avuil ' y'lubiiit should
investigated to determine the product's poiei!tiui
a marketable resource: I! the qvantitv available

I the time of avaiiabilitv and, 3! the qualitv ot
od zat. The quottt y will pa tialhr dictate the reospr za

err; s rrr~ ~&t r for ka srocetexr ooev at
S% Age. eefus ence +a eat

It ' essential to locate potential suppliers an J
cttem t to develop reasonable project' s

IS
c emp

Is, Estimates ofqua ntitv and prices of raw materia s,
the ava ilnb il itv of a raw produc I s! ovidh d not be
overlv op i'nis ic.t' t' . High estimates mav be beneficicl

n . financing, ut ! . iev ai, b:! t'h . f 'I 'lo riiuterialize, both tiie bvsinrss
'i '  i I' i' s '.

When a sirigle species is being proc ssc ed avaiiubiiitv
may dictate long p riods between runs and,

sely veriods when all operations rriust run ct
their maxi  iuin c pubilitv simultaneous v,

I f,ent to ievel ovt these fluctuations
When more than one speaies available in cvclical pa erns i

be ossible to develop a schedule allowing fcr

apital expenditures. The selection of raw products shovlu ta e
atvations in supply inta account,

3



QUALITY AVAILABILITY

MARKET POTENTIAL
PROCESS ECONOMICS

I. P.c Iuotr 'Ill<

It is possible to rece.ze u urov>ict of such quolit>
iiiut it is essentiuiiy sui tee ilor oniv o singie procexs
»iet'iod. A "dark" saic on, for example, is svituhlr
tcr sri o!.ing w'ii!e a liigli quclitv "bright" is probub!y
ten expensive fnr sr.-ol.inn in romnnrison to tlie

oricrs it ivil! b irg en tl'e fresh niarket. Per!iaps u ruw �,odu t:s
>ivuiluhle < f svcl- except:anal quality or typ<. tliut ir wou!d be svitev to a
specialty market--for example, Alaskan natives selling smoked steelliead.

H<.gor Jlriss cf g e Ivpe of prvi!vct, I!ie end resul I > vy be a financial
.'is.ist<.r if stri. I qualitv <-.ori'rol prograirs are not in plenirnt<.d. A verv
»ivi> quuiity prodvrt cuit quickly beconie wort > ess shrov<>'> ii»proper
I cr>dling. Therefore, avality control shou!d be a pr!marv function from
tl i- tinir u pro.ivc t is r«. i<.iv<i J un! il it is delivereu to tlie mcrket.

Vlanv, pcs !bi lity StudieS fail tc give prop< r at lention
to pote»tie markets: to the qvestion of who is
going to huy the product anc to the economic
constraints of processing tlie product to carr pete in
tl.at r .arket svccessfu! y.

Tl,ere is. vf course. samet.>ing to be scid for flex ibilitv tr. rr <. t whatever
i»cruet de<»ands ninv drv< lop, hut it is highly essential;v be positive
about a stronr rrarket before Invest!ng too heavilv,

T!ie pro ess< r is partially liiniteJ in liis proJvct choice by liis expertise.
He is uiso controlled hv economic ocramel<.rs such as riiurket lvvvti<>ii,
qvaiit> of 'li<. rcw prodvct, ar J tl e capita available to prodvc< the
illa<xi t ise wis >esto roue». >iiiv > i.'i >'i ui i ' ' <x< g
the Jetrrniin.'I!ori of potential urouvcts is tliat o! regulations governing
thr. intend<.d processes on<I markets. For exa<»p e, FDA regulatiuns
uuvef 'llilu le uri>ce slrlu ' lli pr messing of hot smoked fish or FlOA regvlctions con-
cerning retort n!i<rat!on in all canning processes mav drastica y a ec
Iiir. design of c bviiding and operating costs of a new business. T»ese
regulations often govern more tlian process riiethods and muy force
bvilding Jesign ma difications Jhat can break an otherv iso prof ital>le
vrii!urr. These regulations sliould be considereu ln planning a foci ity
ani.' ull of '.!ie <,rriups having np,>liriil>le jvrisvic! ioii s!ivvlJ b<. cvntucteJ
<' r I'>' ln I' I 'esigi proces

A general rule of thun'!>, often overlooked, is to put
a niininium anioun'I of processing into a product to
meet a given market. For example, if hot sr»oked
fish a<.'counts for 1% of the net income bvt requires
12% of the plant and time, it may be necessary to

nrt bene'.i'. of retaining I ils product line.

Alt!iov Ii c process<r r»ay not be cn expert bookkeeper, good record
k«ainu wiil pa> <or its< If mony I imes ov< r if conscientious!v app iri .

i -- .» in i'irl rt c> sis n>r n ii ir II/e <i r ver t:e vcr in is i <i .hi '! s
I e 'l>' >><vers>ed i', w ii bi' pv>oihIe Iv vvvlvv t'. wl ici vfv v tx vr<.'
prv <table. Tire decision to carry an unpre',itable line for its crav,ing
powrr or <iJvertising strength <»a> h<. a<!van',ogeovs> bvl it should be don<i
k iuwinglv. Recor J keeping will also perrrit rr aintenance of procvct
ruali!y anu ma> save manv dollars in t! r event of product seizures or
en bargoes becuvse of regulatory in',ructions.

I'ur p!uniirg purposes, operation costs stiould be arnjectr<i and corri;i»<i.'
wit!i Ihe i<x o i» >irojrc'Iions on !lie basis of available market inforrriution,
Qn'y if t'ie ve itvre appears promising after this exercise, is it ti>nr tn
hrgin a<xtuiri.xg a foci!itv. Tlie costs of eqvipn erst and facility will in
turn be cons! tered in t'ie production costs to <l< termine I'ie poten'Iial for
c r< turn oi'. t»e required investment.



T!ie followin>t esurr pie for o plant sn oking silver salmon illustrales the
tvpe of econorr ic studv that might hc developed to evaluate product
cos ts.

A prodvi lion flow clinr t slit>ilar lo t'>ct diaurcmmed in Fir.ure I s'>cold he
Ilevelopod, This diar,ram will invnl.e developing certain assurriptionS
c nce>r>inu process nir tl-nr>s wninh will> in tiirn riel» r i> li e so c fi
produ=tiun cost c ta neon sarv to cvcluate tl e fi c:sihilitv of prvdvcirig
euc'i product. T»is type of info>'motion, developed !or ecch nf tne
alternate products possible, will help dc.termine which products should
actuallv be coitsir!ered for production. The following cosf calculatinns do
not include crstitaI outluy for ertuipr»ent or structure modifications tl'at
rnov he soccificcllv rc ognireil for anv one product, but t'ir sn costs
Sl ovid be Cvi!side>ed.

Basic cost o.' lhe raw product,

Lahor will be o ice>or ttirovgt nut the operation and shovlc be esti;r>atcd
<it>p>u>ri».uti Iv 1,75 tir> eS t'>e hnurty rOte ta aCCOunt frr emplnvne

!<nr f:ts paid br tli>. eriipioynr, Tiiese benefits will include social
stan>ority, stat> ond feilr rat unemp!ovr> r>nt, worker-an's amon»sation>
heal th insurunce, retirer ~ant, vacation, sickleave, etc,

Receivin costs for raw product r»uv include transportation, ice, and
abor,

It ice is nnt pvrc'>used n >tright, 'cing osts will involve prir»arilv tl>e
CI I 1sil I p t ion r f .va ter Cnd e ICC tr iCI ty.

If II e '>uk.'in>i tn!es are rnt rrtuipped witl crcins, tl ere wilt br: lul>nr eris'ls
l>.r repack!rvi 'l tl e rnw prr>civet is nnln nv«»lant,

<'I ii' tl I I I' tu di 0 92 I . |i.qual
I

«s!h»»,JA» i t i 1»! I tt pr.

Product wni;I-.t loss n.a occur during icinq, dressin>3, smoking, nr cold
storarII . tstir»ates suugest n 2%, Inss during icing, 25'% loSS for dressir>g,
o>td '>0-5I1% ili.ring smok!ng. Aocvrate records wi! I Indicate Ihn necessity
!nr COrreCtive I> euSvreS tu reduce IOSS.

lac ssi-i costs uie uireclly related to tlie dressing rate, whicl will vary
cn >sidero> y, depending upon species, weir;hti production line e!ficienc',
and crossing >method. Reported rates vu>y from 0.26 to I.63
t ISI>i'rr> in V le/>rior>.



Water costs are Jifficuit to project with any accuracv 'because of the
y 5 I . <I * < i . < I . t i < ' I *

lations for specific processes. I-or example, a cruue est<mate of v atrr
consumption tor gutting 8 pounds of silver-salmon si.auld bc <<bout '2
p<x>n<:s finished product/<jul!on water.

ln addition I'o processing tanks, domestic and sanitation consumption
sI<o<ald be estimated as thev will offer t quality para<re ters necessary to
evaluate waste treatment anc disposal charges.

til't h might be computed during an operational period in
g p d values assigned to the various operations. Uti!itv

co  <ponies cnd professional consu!!ants mav aiso br .oritucted for Jaiu.

Waste uis osal w.li i<ye<el e bola s<'.v f u«J !cli wus1L J sp<»u e
rurisourtation and labor costs must be aJued in when waste <iisposa! s

I and!ed hv plant p< rsonnel anJ <xtuipment.

Brinin< operations will involve salt, wcjer, anal l<!bor costs, unu shoulJ
paso include refrigeration costs if brining is cone in cool rooms, I abor
costs mcv be reduced somewhat bv using mechanical agitation anJ
locating !he makeup tank to permit gravity reed.

~Smoki operation costs shou!<i include labor to load and unload racks,
mOnitOr temperatureS, etC, during the SrnOke; quality COntrol in 1»e fOrrn
of checking moisture-phase salt; and clean-uo operations. It will also

include ti<e cost of woo J or sawdust for smoking, ar 0 t'«elrctricitv
un,!/< r <tus»eJ tu Jr v, he it< all<, c « 'll'<e pr« io<:1. »efl cl I v < I .<Le
p<uduut is be!< g processed< reft igeratiori cvs'.s sI o<-IJ also be cn s'd<a <i I
to meet federal coo!In J re<iuire ments. An est< nut'on of tree ond
I eating un J cooling loa< s carl be  noae for salmon chunks by assoc in<f
t»ut a 4' x 6' rack with eleven slielves will hold ai<proxir iatelv 500 pouncs
of salinon chunks,

'* <« .'
ruxiunreJ to pack<xge r»e ',inls'<.J procuct. If 'he product is to he c< nnn ',
t'ie cost of ccnh labe!s, an,i:a'<o' mus, Ii< c,<nsid -red <yang wi!i;;he
canning <xtuipa ent requirenients for utilities such as electric itv anJ
st<-an<, I < li <r r«iuir<i<»erits for pacxa<Jin<J wil:r<ciude car!- r niakeup,

.v 'l1'ie.: -: 'aa< .;, I, < .< -n t <t-, ~ .

Thu natsci CuStS Of p SCk«>in<, ar<i v< rv J'! iCul< 'o t i ;ur  in 1
pret' < inur~ st sges, lie esii ii te nl costs f sr <ron tuirierw li<'err und
astpn<'fs Iil -v be simply - cost per un!i r.c<.iv<,1 froi« g su<<0.i .r,

<lie o'»er»and, if r< usable cor» i:ners,ire used, s <ipping c s!s for
return.nq eri<pti.s r ust be crnsici ~ <e«. T»< life < xpnctsncv <,f tl < s<
reusab!e containers shou! J also I e projecteJ in es'imat n<, rrc!eri I costs.
Alt!'o«<JI thrre ore usiiallv discounts for biivir0 in large runn'.itic<, tne
C<»t Cf tl.a S',C. Cge SpaCe fOr 1'ieSe large Shier<.er tS rriay < t',Set tne
sav ing s.

~Htora e costs will vary Jeper Jing upon tl e lvpe of storag<« i,»,< ruo;n
ter<iperature Or refrigeratiari. btOrage iS nat free Sinipl < he CuSe tl e
raui i iS t'iere. I!OWeVer, OnCe tlie Space haS be< n purC'<CSed tl.rniigh
ccoita! construe'.Ion, storage costs cons'st primarily of tt  . <.. >st ot lah!<

1<x« i I«< s!ur ir><t r>ar  «<u .««Juste xuel us i<a< ku< prx > ~ 1=< io's
x <x s m< r...e 15 r,i s< I  ..i<i

~5I i in r ~ tes c< n beJeterr" inc ' by con',acting various s.<ippinq n<,rrx-'. s
'!ur ruie sc»euuiew il i> uiso esseritiui Io aeter iiiiie ui;r reslri i!a' s
p!SCeu On CantainerS Carry;n<, '.iS i. TI<e e.on«<<i< S nt parol usn,l u«.
operating one's own refrigerated vehicles  rig<»t be invest igateu.



PART II. BUILDINC PROCRAM

After evaluat'rrg proituct ayaitahi'.lt yr pote stir I
r inrkets, and tl e protected procc;ssirrg costs 'u rieet
I'!use niarkets, Iiie prospective processor vxruvld be
in a position to develop c builuing urvgru;! . F iis
l>viicing procgrur» will, ir! turn, eriuhlr. I-irn to

estirr utc. the cost of aorta!ring ad~vote facilities an.l evaluate 'lie
po',errtiul fur ai:icr lie irii, '.Iii pru!eut cusrs in n sntisfact ry rc armer,

Tire estublist'.nic.nt nt n huililincr program is a cvclicol process, wh! Ie one
of t»e niajor uetern~irrurrts of buildiric dc.sign is tl'e site fo r t iat
buildinu, the bvil liney program nnil oper atirnal rertuire!nents ma< a so be
rrioior determinants !r. the sele.tion of a site. F' or tliis reason, t!iis
el!cater could Irr. as easile rei d fnrwc rd, backwarcl, or piece; by '.',i e and
s'i!! re'lect a ger!;.I r etna' tc e'vu vale spec! 'c nui' '! u Ic
des.cd!i process.

i /fiei'ier tl'. nrr!i r'SS 'r i, riual '.. +i «i eats et!.-.'! s i,one! .i-,.' an . ti,r ..
f.X! iity Or Canetruat,;in Of a lu!ully nev; '.a i!:Ir, t!ie plu.ir!"ig proc.eSS
uutlir!ed I'ere will h.. benet!cial ir. determining wl at n!s future
rea uirc.ments will be.

For the processor who already has an existing facility or site, the

existinci prrrcess nic-.tl iris crnd any real or irnaginect p'!ysi al or.str air ts o!
t ie slruvlvre. Ir ie ircipar tant far the prooeSSor famil!af wl!'i C!4
operating facility to divorce himself emo';Ionatlx from ',hat fuc.il:ty in
order to evaluate his needs objectively. At this point, the orocessor
should cletermine if it may be advantageous to hire a consultunt to pvt
the pieces toc;etlier.



The '.irs> sectjon af This cl'apter will brief!y discuss design methods ac.d
bu>lc>r>g design pnilosophv as Ti>ey rr>ay aftecl The success of nn
operation The seconc; section ais-vsSeS variovS methodS The proceSSar
a>ay use to acquire v facility anc! so»>e of the planning aspen!s that >r>c:y
ultir»a>ely determine the selection ot one of t'>esc meg>nc's,

The Third section addresses TT>e issue of expansion. This as:>eat of the
design should be considered for c minirr>al remodeling job or construction
of a cor»pletely new facility. 'I e next Twa sections discuss son>e af the
considerations necessary ta develop a set af design >I>erilica>inns and
c»ell>ods of organizing the space needs. .'he next section c!iscusses some
of The physical characteristics that may influence the cost of c facility,
cnv the !as! sec!jan Jiscusses >oc»e source>s nr>ci way> nf cnntrcctinq for

,,�c ;v>92 c i>»I >c Ivlc t'S. DESIGN PMILOSOPMY
preparing tO JeSIV» a fuoiljty, car>S:.c;c>rutinc>» c should he g':ver> ta a design »net!ad. One aporocc'> is

ta erect a building shell and Then pl >c e >he:>races>c >
jj inTo Tl>at Shell. Anntl er apprneCI- iS Ta JeyelOa a

building pragrui> b>used ur> The p>vuuseu auvrct>a»s
a x! I»en Icsjgn a facility specifically for tl-nse proccssc-s, Altl-ovql-;he
second approach Is probably the ideal >ieI >ad, it n>usibe Ten>pc:red by
Ihe constraints of site, budget, build!ng schec.ule, anc! availao'e construc-
tion skills anJ materials. Probably the greatest Jisudvur>fuge uf II u shell
aopruach is Ihe Jifficul tv of sc oaratjng The various functic ns wit:>in >I>c-.
sheli. Circi>!ation is often very poor in TI>e sheli aopruacl> because uf The
re>triatir.nS j > pOSed hy The eXIS!Inq S',ruC>ure.

A Jistir>ation shnvld be rr>ada between Tl>e shell aouroncl c >c! orc'fal-
iic >tea b >il>ciinc S T>lc.' >I e I uvuluv' I, us > > ter>de J '>e> e .s I' c' D
cc>r'cept cf taking a give.! bail»in>J fnrr» and tc>ec> alar ». T»e oper .» c>r>
inta > t, A > thnc>c'h Thc prefabricnte J bu>>J>] > n,s » e> f ta»,ro c>,
p e abc>ca ian in itself neeJ n~t i>n ut:lirad in s ia'I ac>I r.i,>c >--i.e., »e
prefabricatea units may be designed ta house spe=ific plcnt needs. The
prefcbricatec units may be I rge r»odv,'ar panels o' cac>cre>o, s'ructura!
s!vc > buys, nr can>b>naT>ans af ihaXeS in Tile raSi> Or> af »>auu,c>r Tfi» lc:rS
v:hicf> mcy be stacked. T'>e pre!uurjcalec units niay l>e as s»ull u> "~ Ij'
plywood panels or concrete !locks. In each of these cases the
prefabricated vnits car> be csser»bled to house specific processing
operations. The pnint is that conside>ation shovld he given ta
n>aximjzlng the efficiency of what is going on in the facility ard letting
this dictate form, rather than vice verso.

12

The primary aJvantage of prefabricateciunits is tne relativelv Inex-
pensive costs of enclosure. This cost advantage is due partially to the
decreased labor costs achieved througt> the quickness with which the
building can be erected on the site by skilled laborers. This method is
also advantageous wl>en bvilcing schedules are extremely tight because
of weather or where the cost of keeping skilled workers at a remote s!te
becomes a strong planning factor.

A brief discussion of the relative economics of varlovs building r>aterlals
is perhaps appropriate here. Although tnere are apparent cast savings
when using the presently popular prefab metal systems rather than
conventional wooa fc'an e construction, c more in � depth evaluation often
JISpeIS tl'eSe early aSSumptjanS. It iS True»>a> meta! SvS>emS rrnvide
0'>c a .e a ost neo> u»ivcl c:r>ulusvre> ayu lubie ur.'»iarc!v ue ause c>c
t>ie prefab panels, which are quickly asser> b!ec on site. However, the
nature of the construa'ian o', most metal structures tenue to rcxiv're
rr are sop!-.isticated, and consequently mare costly, means af finis»jng c
building for sanitary food processing.

hong-term costs such as fire Insurance, enerr,v cnnservation, and r ain-
tenance s'>cx>ld al~ays be evaluated to determine if this building tvoe is
best for t»e particular circumstances. The actual ecaromic advantages
of any one bvilding type over another are not always obvious and should
be curefully weighed before one. commits himself to a oacticular struc-
tvre or bu'.Iding type. The oc>tiining of operations an>i deve apr»cnt of
the lntecrelationships between them cre useful plannjng tools regardless
of which me tl.od is used to acquire c facility  see site sc.lection
disc;vssian, p. I S!.

Another phi!osnphicol question that shou! J he addressee is tl'c sense of
ir»nge desired far the fac:ility. It is ofte» a n i>con..ep>inn +o believe >Tear
:c»aaet will ucv».b.t TI e achievernenr of n par>in>»c». v»»>rein» n>i» n-ter
I'I e c'>c>rc>cter of T'>e phvsica st. uctur e is a .frequently overlooked
cree>hnd af pO>er >Ta»y >»Crea>mg em,ar eu rn u.a a u ei f cocci ur u> cce>>
as custa yer sa!es. Fvrthe.c> ore, the cl'aracter of the structure w:I>
greatly influence neighbors, community groups, c.i>y councils, and other
groups lhat may '>ave an ir»pact on the cJevelopment and operation of the
Uc> >II >c:>5

Tl-e most obviovs rrethod af achiev>ng an image is through aesthetics.
An Indian srr okea-salrron processing plant in Washington will serve as an
exarr>p!e. The feasibility study indicated that o prefabricated metal
building could be erected to house the processing plant. The reservation
site was a heavily wooded lot along a major tovrist highway, an>J If was

13
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anticipated tha! i'he lection wouIJ lure a stronc.; re!ail trade !.ci!i
passIng touris! s. 1ne metal bui! Jing, whic ' resercibleu a iiigliwuy
depar!riient StOrage Shed, Wae nOt apprup. iule eid!er tu tlii iii c!i,c. tiie
tr.'he wished to ac'iieve or to the wooded !ite. The trihe c!nirociei! wi!h
a design firm w'hich developed o ceca! s!rvctvre t!iut is !nore in keepi ig
w:.lh !lie tribe's uesltietic tradi!ians, tria! was within huJgetarv
restrictions, and that has tne bonus of niore ef ficient circvl ~ !ion anc
bet!ec' sanitation tl un !tie building originally designed. This c!oes not
rrean tna! rcietul or concrccte co!is!cuc!ion is not uesircble or canriut
potentiullv be as uttra'.tive, uepending nn t!ie specific nc.c i!s of '!ie
pr cc essa r.

Hovrever, tlie bui ding's visual oppeal cun only enhucv>e t!ie c iuracter cni:c'i ll' line i > nc>sine!! I I'i uii acllcce !i u'.I'..cl
per oui x!ui rupJuc t w.t': Ie peale rc> li i>cue> c>i ~ c c'I e
of builaings in determining a t>usiness's repu!ut:on.

'To sufi>at !lie best inethod to i!ouse a particular
operation, it is essen!iul to !>c vc rv cur< f.>l iii t!ie
evalua! ion ond selection of a site for tice facili!v.
f.ven if !he intent is to rc.nc~clef existing fn<.il:I i< !,
several aspects of tlie site sliaulJ be reevulvuteJ ln

wly projec!e ' require!rents. Theri' o.i. several n et!iuds
o! getting into new, niore efficient bu! Idii g spuces incli. ding: lj

reiiiovlo ling tl,e oresent fccili!y; 2! pu. c'iu!inig iif ex 4! iilig fuou processing
opera!ilail cccx. i'Iii>i.if riiig i! t~ rc,eet prv'c cted proc<.ssini, i . c i!!; 31
cucivci li»g u rvcipruci;sing '.uci!it ' ir !i: a pr >ci ssi. i luc!l:!"; ne! 4!
seler tin<> cn uni'rve!uoi d site und designing a!id constructii q a new
fac!lity, '.l is not alwavs ot>vious froiii t!ie uutset wliicl- of;hcsc.
alternatives is !lie rc ost econoiicicallv cesirob e ',or !lie pai ticu! ~ r
c ircumstunccs.

Regardless of wliere a site is, several aspects mus!
be cucefv ',y inves!i<n!ecl !ic fciri. u iv !iruoertv is

I t>! i' i tel<i i' c ct!!s c>I uu!L' lu!e,7
Jeva!oaii c'it costs, fixeu uperat!ng costs, pc ten!ia!

expnns!on cc>o hilities, leng'.h of lease crrailahle, fuivri' c!vvv ciptcient
plans for the orc'.a, rc.iing crid,>!lier legislative . egulu!Inns goo<en:r g
uevclcnt>ccienl of the site, tie site's suitub'll!y tor fooJ process'nch iind
perscinul preferences fcr locations.

Fu'lierir i re, tlie loci:lion !aust he evnlucctc.! willi ris.iiut to rccei 'n<c us
wel'I us siiii!p!incJ of the prodiuct. Accessfbilitv is irrpor tant, not univ for
trarisportution of tl pro Juct ani'. s>pp!ies hvt ulsn for c>us!arriere. if
there:s to be a retail soles outiet. Trurcspur tutian co!!s eitlier for
re' civic!g a ruw p. aclvct or shipping a finisl.ei! pn!c!vc>t < c>n be ~ najor
exuensa iterr in c poorly luce!ed plant.

l fist r.cali i f sh priacsscnc> pluri!! !i >ve beer..;facec! 'on tl ".. w». cfr nt.
ibis !!us been due primarily lo ti e uesire tn receive tice caw pivduut
st. oigl t fr»i! !'ie bouts und also for ease n' wo!te cicsnc!s I. 1»eri is .!is!i

f:-Ii !. ~'- c> i e e,ci c i.itcii"i q vv- ~ cc i ~ eve r cv c ni a!!! z 'sr I
triiiyineS! w! t!i a *c>ter!run! s! te ar,u !»iS !S VSeu uS a Sn!r S .u. i, ."ih
advent of iiriprovcu trc!asportation uel'~uus, raw water ctuulctr stare i! I J!,
nr ! grec>ter cnnsiimer awareness, the criteria seem to bcve less vali>i:
thun in t i e pus t.

uupunc!ilies w! tl respect !o «c>I 'bi> lc!i»g ccili ric!i,iceriic iit! !i ii!!! ig
maximum ground cover ani! turul buildi!ig uieu !ui varies c.>ns!i'>L
types. ' ocul zoning ord::nac:ces cnav also rest: let t!ie kind c!ni! .!'ze uf
opecotion permitted. Viuny srriall counties have no bvilcing aode, hvt
l!are adopted the National or Uniform Building Codes for projecls above
o i;iven cnnstruc!ion cost.
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Waterfront Sites are extremely expensive in most cases and often offer
Very little other than aeSthetia value fo. that inCreaSed CoSt. However,
some cities are encour a<, ing por t-area development and are very
receptive to seafood foe I lj ties as c "drawing c ard," An c<ided
consideration far any waterfront site in Wasliington State is the
Shorelines Iv!anagement Act of !97!, which requires local governments to
establish guidelines for the development af waterfront aropertv in the
pvbllc interest. These gvidelines now restrict vse of tlie water!ront
wit'iin 200 feet of the snoreline, emphasizing "water-dependent," 'water-
related," anC public uses of the waterfront. In cons!derlng the lease of
any site from the port commission or a private individual, the processor
should determine what rig'lits he wil! have, what utilities and othe." fixed
costs he will be responsible for, and the lergth of lease avaljoh'e, .'Aonv
pnr rs iiave rgi;ive'ines in odni!i<,n to nnr"ini iiv! I i!i!i c<,li.s, v i< ii i .vi
! v< Ii:! y <."u>t be cons!rue<au.

An Inlan 3 area obviously offers a great deal <tore flexibility in location
because of the number of sites available. Taxes and iona costs are
usvaliy lower than for waterfront 21tes or sites that are located near the
center of the town, However, any evclvatlon of an jn!and site requires
investigation of the same planning considerations as the waterfront site,
v jrh the exoeption of t'ie Shorelines hy<anagement Act.

Several aspects of site selection are not always obvious bvt are ne<rer-
theless Important to evaluate iln a<jvance ot the purchase. These jnclude:
developn.er.t costs for Cack, drainage and waste treatment facilities,
clearing or fill, piling and bulkheads, utility hookvps, access roads, and
the availabl!ity of f!nancing. It is a good icea to try to visualize
potential building orientation to facilitate things like shipping ar d
receiving, weather characteristics such as svn anc wine, and employee
and customer parking.

Iy!any of the concerns ovtlined above n ay see<n trivia! tv !lie <irospective
processor, but because of the potential loss of any investment
importance of taking all passible precautions hef ore coriirr itting oneself
to a single site cannot be overemphasized,

J !i J u L 92 < !uIev !!Q ully << ul <:4 4 u! ~ I J u LJ V Jluu
property an<! prope.t!es adjacent to t ie proposed site. T»ese p iotos can
be invaivaaie in comparing properties. They can aiso be vsefui as a iuul
ln protecting one from arry subsequent damage claims thct might arise
should an adjacent riroperty owner incur prape< ty vamoge after
construction has begun.
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REk<!OOFI !NC OhF'S OWN FXISTINC Of ERAYION

The owner of an existing operation may feel that 'ne
can i gr ore a discussion conc erni!ig site se!eat ion
because he already owr.s a oiece af propertv and can
obviously "tack" the needed space onto his building
where the errployee parking lot Is now locate<c This

mav possibly be true. However, it Is still advisable to seek ovt any
constraints t»at may hinder a re<rodeling effort at the present site.
These restrictions are often difficvlt to track down because of
conflicting regulations carried by state and local agencies, and yet ther
can often stop projects,

I v!!Lf tl u I I< >< Ii'll !vs iu !ll! 15 I'v ! ! v I< w I t. It u J! !! w I vJ I I J ' ul !

building cepart-iient! cuing jurisc!iation over the site shou d be contacted
for the zoning and building coce regulations for t'ie type of facilitr. In
de!ernijning tiie type of st<uotvre perriiissib!e, tiie <jepartmunt will be
ir,teresteu in w'iat procvcts wi'll be prccessec, whether o. not there will
be v retail soles outlet, the number of employees, anv any negative
environmental impacts. The zoning codes wj! I a so determine yaru
setbacks <ind lie!g.it lirrijtations for the site, These will in Turn deterrt!inc
in which direatians the building may be expanded. It is also a good idea
to rev'ew title reports to evaluate any easements o< rights ot»er
individuals or groups may hcve outstanclng on the property.

If an Increase In the qvar,tity of waste generated, or an increcse in
con svrr pt ion of e!ectricity, gas, water, or any otHer u'.i I itv is
cntjcipctcc. t! c pr< per agency sliovld be contacted ':o find cut jf;»cre
are cny poien!ial problems jn their meeting increased demards, I or
exc<npIe, t'I e utility may not have the capo" ity to neet increased r.eeds,

can o!!en bc minimized wit i prope. design--for example by lovier ng t»n
peak loads in electrical ooeration to decrease effective demands.
Oftenti!s'<ss agencies have personne! availah!e free, io help deve!no o
facility tu niake vse of their product most e!fjclently.

e I«., -c «. -xiV' ! V
cases, wit!i careful planning and design, it is also possioie t"ar
<egulu!io<is wiii be so res!ri<t:ve or cos!Iy thai t<»ey wiii e!Iecriveiv
pro»ibit expcnsion at t! e exiSting Site, In this caSe, the proprietor muSt
reevaluate his expansion needs and deterrnjne whether or not he can
n ake use of his existing operation or whether he must a<xluire another
facility to riieet iiis increased demands.
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PURCHAS!NC ANI! ftF!vIODhLING
ANOrm-I< hXiSTING OPI=RATION

meet particular
facilities,

19I8

BecauSe of I'ie high «'ortclity rate of new
businesses, there is an obvious advar,tage !n buving u
successful, going concern. The evuluatjon of un
existing operation should jnclude a f jnancjaj
analySis, a reView of itS location an<J its rJ>! lily tu

market requiremerits, anJ an «valuotion of tiie p'iysical

The econon ic picture mav be t ie most revca ing in dice Tur of t'>e desir-
obihtv af the Grope ty. ThousunJs iif pares I,ave been vrrittrn oi

1 <J<14J "I« h~!sj4 ~ vi < cI I >II< i v.ih>u 92'' c caI-- CTune < Ond Snu<C« Oi Si I i!i!i«u '.ll u'l l i I i t,r-
AJ«iiniet.ation booklets! Some nf Tiie ci aru teristics I'I'GT «av furrisl
indicators of a business's liealtl or areas w'>ere it IniiiJ it h< o*ss!Ill< tu
inorenSe jtS Value througli prOOer rrionu<deriiei>t ure Out!i>ice he nw.

Some healtny businesses Jn <.o«e or>la !lie iiiurke',; tl-c r«ason fnr t!i«
owner's selling rniglit be transfe;, retire rient, nr l>or«du>i. liow«ver, it is
«iore likely that s iiiie nsp«ct cf tlie basin«SS ',s rutini a<v<iv I" Hie
profits, persuading the owner to seek «>ore r«warding e«ploynir nt.

An example of an econorric problem witli possible pl ysical ind!cntors
might be a diminished profit margin, The source of this probleni <night
be poor pjant layout contributirig to higli labor costs; it is also possiiile
that a <Jeo<Jrop'>io IOCG1iOn might be SGCh aS tc r<x>uire hi<,'i w<geS tO
<. I'w err ploy eS. Another in Jicr>tnr iiii J'hl b< obsolete ol ii «'f ici en!
me haniaai .Or p<OC«SS!ng equiuiiie'>. CauSi Irg h!VT IG>n G"8/Cr I 'I!I'tv
costs.

On.. uf tl e best wavs tii ">«i< u Tiiu il i> Tu .I e<lsulc I p ' > . I i
the plant has Leen nieasured and phcitu<,rani < J, a rouglilv scc l«J 'I cc
p!Cn S! Ould be draWn ta !OCate exjST!ng <Xtuipment, utii;rieS, op«iii<igs,
etc. Ariv site and cdiaccnt property c. Iuructer'stir s ti vl> iiv v iiiriiliir
future expansion sliould he jnc!uueJ. Then, witt> persn i<i< I ui>u pro<loci

I tio4 4s 4 4<I re 44v 4 Tr'iilnns '1 I <sl >ir!IT1« lt or oui I ~ Ir>u 'tl clt cire
r<x> uire J in ii uuia Te v sl'uuj ' I'e Iciil out.

AS the fucilitv is «>en<»reit, tiie qualitv of coGS true lion s'i<col J he
considered, and areus where immediate repairs wi!l be required sliou c be
noted. A1SO areaS tl at wili require refurbisliilig ur curlstruotion tn 4!>«ct

new, niii e stringent reqi»renienis hv fi der >I n i I stiiie re<, >I it ir<
O<Ji-ix Ic S Slii>iilii he in IiC<>1<'i'.

The cu i u<.nv bouks she u! J ubv'.n>s! v be ruv i«we J. In uc»I 1 iur, tl I
owner's hanker, neighboring business> s, and when p.roti< nhl<, ci< st oc
po>ent;a cust*r»ers sliuuld be cuntuc1«J tu gei a f«< I for t'>i. co»pa'iv's
reputation.,nevi tablv, nu»Ct ter how thornug ilv The Oropertv rins h. en
rcis< orch«J, prnbler is will enierge after t»<. p ape rtv Iius .> !«li j>v  I ate J.
HOWeVer, ThiS Sea.C'i W!II uetinitelv deCreaSe TI>e pOt<.nticl for wliat
coul« he a fata i surprise.

Rl>MODI>LINC A NONPlfOCIISSINC I=ACILITY

Jr<.nlcxli'I'n<; Gn exiS!Ini; prOCr>S;I>IJ jilui ' ilr< >!> I
uppll 'uble irl evuiui>1 iiig uthe; iuciii I ie> lui puxsible
Cn iviir>inn I-it i a Or»ac>Sin~I c ni r Itin i..t i> I I»
parti ula Iv in>par>ant lo cons!J<ir tt e suiluhilitv ul

t'ie location iri re<1<iril to rnw proiiuct Gvai!Ghjl; I'r and pr lr r>t:nl r in. ket >
I»c e c >re' >I v !>oui>se of Ihe lu< k uf ii sl.>ri< >I J I I.

Conversion will plob<iblv be more expensive Hian Hi« two riietliods
outlined above, prir«arily because of the neec tn bring the faci!itv up to
er> ucc<T> lahl« level for Tiie sanitarv pro«action uf food. The floors ariil
walls will r<xjuire an impervious finish. Ccnnect ion details and base



cavings at walls and floors p ill require sanitary firislies for effective
cleaning. Lfr>htlng fixtures rrust be secled against '>reakoge hczcrcs ond
placed to maximize lighTing levels over orocessirg lines. i=leo>rica! y n i
p lunibing runs must be concealed or wrapped to prevent dust ar d
condensation problems. Drains and sewer capacities will probably need
tO be increoSeai and vpdated. Cooling and refrigeration equipment n!cy
have to be installed. boost conversion costs will be less in remodeling a
facility that has been prevlovsly used for food processinv. However,
because of the probability of .ery tev: rood processin< plar ts bein<, on
the market, conversilon is still a viable approach to obtaining a processing
facility,

that Sewer lines con be laid, I'hen a topping Coct of co<>crete is r!x!vireo
ta estublisli sufficient floor slope anu Then Th< floor must he TreateJ with
a So»it ry finiS'i. V liile t >e topping Caat iS being Ine!vile<!, O COving at
tlie floor-wall juncture should be addeJ, cnd the metal wall structure
should he enclosedi after insulating, ta get cn impervious ord saniturv
wa I I f in! sh.

Tests indicate the need for additiona! lighting i ~ t'Ie process crea, an<:
new e'.Pet ical circa!ts i»us'. be installed To !iandle t!ie !ights and power
 equirerne its !or !Iie acdi!iora! process eric!fine< I antic!coTCJ. A new
Ceiling iriusr be inStallec that is bott! clecnab le anc sonit ry.

In evaluating the faCility, the Same n easuring anJ drafting tec'<rig»Ps
outlined in the dlsCvssion canc< r4'ny re4yoyle!!nc shou!<! he ><i d. T»P

Iye I p>rc ' VII p exon ii'ca ay!a TIIe fecsi >i:i! v a<' f i ii<i1'»I I
The tocility tor food handling should be aeter!»inca, An exanip!e will
i! !ustrate t»e kind of exercise to undertcke before ovrchasing a bu'.Id!ng
for conversion.

A bvilding with the following conditions has been locatea:

An ideal site with gooJ access for san<ice vehicles,
I 3* pi I p 'I p. Th iy I yi*

wcterfront anJ the row oroduct can be transferred
directlv into the facility. There is a r>aod deal of land
around the existing structure That n.l<,ht permit future
expansion.

A sound structure. It is a relatively new wide-span
C v wi!!»teel S'ling in good S'a e,

previously vsed as a warehouse> !T hcs a small off;
area ana large acceSS dOors for s!<iapii.g and recei.irg;
flic rica< iS, rncrPTP 5!41 � 04 � 4raap ~ 4 go i Cay
Drawings showing struc'ure and the existing water,
sev,er, ar,d elec',rical canriections c<'e avuiluble fruii the
city,

C!vPII thPSe pp44arentlyy
miniri;al cave lapn'ent costs, The olans of the water ana sewe. !ires
reveal that t.,e> are Inadequate in Their axis! Ing uuix il ion to handle me
operation. The water supply line must be reolcced and tt:e existing sev e.
tine must be increased for domestic vse. An additional line is needed to
handle the commercial laayz. First the concrete floar has to be cvt sc

21g

'.f a new freeze.. I"as to be insta le<i, t!ie calJ s'aruge.. fac'!ities must be
p I I CCT p ' 3 Il' 'II! I;  I I li xi> y<4n,ll Il' y, eyhpn<114 y . I 11.. 1.-.1. 1 e '. c

insu!ated floor srstem Set on Tap of !lie existin<t floor. Flaor loadS in tne
freeze. area To irclude fork-truck -ncveiren'. n>ust a!so he cans!drred.

The prOCeSSOr, havir g gar!e thraugi> a liSt Of ueVelaament ane! a IV Ot!ie.
costs like ncrking, docks, etc., is 'n a n uch bette.' position to comoare
tl is facility with o!her conversions or otl er inethads af getting into c
feei!it;. It s antireyy ooss'.blc thut tl e savings in purcha ing Tl e <;x!sting
St.uCture will offSet the coSt Of working area<id the exis! Inr conStraints.

DF SIC NING AND CONSTR UCTING
A hFW FACILITY

Tlie prost flexibility in ccquirinri a facility !s 'ound
Lv p >rc! os!4g 4 p!e4e o' oroper<. �,, ' Jes'gn r g
=lant TO SCeaifiCCI.'V hauee t! C pur!iavlar praaeSSing
aprrat!o i I his IP thea is cise I 4e'y t ~ e tl <- eros'!
Tiy<yewnnai 114g h. I !p d,>na ar,>arri,,I y
»<.st cf pic ent process'rg alan< or J ex e tailored T >ul!111 apely giye the

As in all of the above rneehods, it is not neaessary ta lirrit ones< If to
praaertieS that are on t'ie mar4et at T!ie pinie of the search. Ir
p<>ssii>ie TO Onru< i Tax reCOruS o' anv a. Oae tv, I >Cat 'hc awre r, rr I
mcxe an vt.fe. buse ' < n tl e prone. tv's assesse I value.

ln this purticuiar methoa, there is the added advantage of being able to
liire an architect or eng!neer earl r in the plaI»ning stage Tu hela
determine site characteristics mast svited for the facility--e.g, access.,!,,:,. 'I
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reyf>afren>cats> size cf tl e bu!lain t, probub!e at!I!ty ce!u,re>tent '>est
kinds of rnateriols,etc. T!iis c.ansiil tant can alsci Grave advan targe.aus in
advislnq on such tiings as oi!e struc.tures vs. fill or onstruct ion tvpes--
curx:rete vs. 'vood vs. steel. A preliri>ino.y soil stuc>y should be done far
ar v r>! aperty ta cletermine its suitabi!ity far construction.

In selecting potential sites, the local planning office is useful for finding
accus where future develop»tents are likely ta enhance the value al ur
investment.

In buying on ex!st!ng ooerotian, the orocessc>r mav hare ta drvc lnp c
market only for new products he wislies tu proJuce, us opposed to build-
ing a facilitv in an area witl aut a p. evious rnrrkct I istory, v t>crc hc will
hcve to develop a market for all prcducts. '3rakeis aPJ census da'.a a av

lp n r''I ~ v inti tt n,< I n tt'i ti ! t « t>'v
processor to assume autainarica.l ~ tata!. tie -un se!I ri!s vrvuuc! Outre! ie
g« ts in tu opera I ion,

A Strang pOtential market St>Gula be deyelaped before uny prcpertV iS
purcliasetl. The potential labor f»arket, equipr»cnt service araila'>!!itv,
insurance rates, local suppliers of raw oro< or.ts, c tc. should also oe In-
vest ic;atech In this particular rr>ethod of plant ac<la!titian all Gf the win-
ning cards cre potentiallv tl ere. Rv the sar>ie token, it is passible ta Jeal
oneself out af bus!ness in I'ie firsl r»anff> v.il'i pcor p!a»ning.

EXPAN SION

Car,Side<etio». iS »at. Gf'.ea gi.ei 'o e.<pa»Sian until
tl e plant l>OS already beauine eXtren>ely
ove.crowded or an ecaro!r ic IPJ>!lit . T'>c neopl yte

expand ir> t! e n ur tuture anJ ve! .ie will prabobly
feel fi>at need for increased sauce in only a few years' tiii>e il hci Ja>.s  i
goat' Iob of planntng and ooerutiix> his business n in.» d at ly !f »
u less thorough job, I'herefore, the need fur exponsi ~ ri sl>auld be
considered In the original plans.

V.ovicing excess la >J arcxini! a hu!IJIP<t is not in itself an GJwauo'.e
m> tnnd nf nlnnnlrn far f,iture e «anc!On»ut 1 t »e ua 1  i,
expansion is to be successful. Ir>leg<ation of ex!sting facilities with same
as yet undetermined future requirements is difficult tu anlicicate in
early design. The best proce«ure is ta pier> the facility at its maximum
level of development ond cevelop intermediate phases ol const.uation to
22

'eau» t! at utaal he la<XJ c n  e a an n>ust n ain f>«x ~ e a»<> «s»«' c
tn c'icnc;rs in needs anil should he periadi .ul!v upduteJ trt reflect anr riew
neexts. I'Iiasing construction is beneficial in ke«p>n<J ii"1 eui ate> cas!'
outlay to a n Iniri>um, allowing the proprcetor to Iet t!-c bail I!ni, grnv,
w.t 1 >he buSineSS IOr a Small penalty l�  iil>S!ruutivi>avsl«.

When designing for expansion, one should <,'e'!eric!inc which a! eas uf t'ie
plant orc riiost likely to require r»ore Soaae first. The oracess-'law
diagr ri s shou!i' be stu<!ieil ta <!etc riiiin«w! ic!i art>us ure r»ost likelv ta
cause a bottleneck in prouuotion as the plant ni ars ! !s J>-s»J» uuvacitv,
I'er! cas pre ductior, can '.>r increase.l tnrough n>uru aersiinric-l,
Sophisticot<!J cxfuipment or longer work SI»ftS more econa»ic al!r !I'ur>
throu<>h construction chanc es, v Iiich;e iu ta be tl'e c>tact expe siva
riiet!>  i' ,r>t clcx! >airing ii,crease<! Copac t r.

awoy f. o»i bu. Iuin J ale!ients suc!. c>s sta,', v,ris, .»eu'>i! ii.. ! >«,Gi. I'ie ll,
u'i i tv . u >s, anc I-envv ar hulk« proces >ng c«! 'uiu> ie > I liki: srnc>l e! <t »
r«lc rti> u ic! br>ilers tliot are Jiff iCult Gr exprr:iiv« t ic>t«rc. O'>cc Piet oaI
O, p.'al,nl!>C! I!1vutlv .S p. >el 1 lg tl1«Se per' I I> ic'at  '..'r»''lc' !S n li
 ger>eiuI.ng sc,s v, plc>rs hc>sad Gn tl cs ! Guest'a '1's. I a, t xc!I li'le, tni
peri»anent mec'>a >ic< I c> Iuipr»ent ri>iglit bc. kx uteu at !.hc cent  r G t '<.
st rciu! u: e unu !lie prm eSSeS jp ICCCC or <  in<! I.!.r I >e
eau!pa>ent iS 'lien Sir ed far tl>c: ui!� ute bu'ldng Sire, a'I if the
prixac ssei c<1il expond at t!>e periuherv,

However, hecuuse !neat>an!col equipment recluires perioilic! »>uintc.r»:r«e,
uouruJing, and reolacement, it is irripor tant ta ar>licipate I >ese rcxtuire-
ri c nts whc:n evaluating the locatiar> of !'>e n>cohort!ca> equip»-er t, 1>!r!n ,
eiirt>;»,>«e c>f devc,ip-cent. In some Piraiit»stan es!t Is «Jvi>r tcxse«us ti
pla . c '>Lr> al <1 ' ci>1 c'd!JC Cf tic',rvpe, y ! ~ b 'n t tt !t,cvv
service ««cess, unu la ousia i! futur< ex.><in«ion ii it» I' e rcs. -f t' e s'tc,
avai 'inc1 Il i ' c stly <I sit la' c l»ent Jar"-; s' '.>s«>au>«! I  .-ve lor i, e" t.
i'.>1 'I x tu!e .if iic.'c vvl e: I, «I ivvi' vi re-r .'..r: i,
castor>ier pa xi«<I sha >Iu l>r c!1 ca>rir c>c!a!«.I. Ideudv cuc i ex;>ar».c > stac;i
Will n> ir> I t 1 > i Z e p I a n t J i Sr up t i on.

Desiqnir>g for exaansiun by cesignincg I >e iceal lavtx>t anc! t!ii-n steppin<J
nrnnr re«i r!v !>ni x t > 1! iv Ie>tl'ei'iil!e i>i i i'< c »I Jc «scca!GI v us<' Jli
site seleutiat! a»J can c>lsa a»sari> o lc«nc; � ra 1 J> '»ll.!fr<, i 1 xt'>

tl..... >,.....,.. t ...! t!, ! Jl 1 ...' I >.inn atir>tttai! Al! r I >hi.'
expansion iIannin< in tHe wo r I J w I I! <Io na <tv<> J ur less tl'ii. pl.li> Is
fol!owed. Of course r>eeds cl>ange, but care should he takes Ju. ir.g eac'i
construction stage to c valuu!e whut Iu»<J-t«rt» effects t!iese chang«s will
have on ang-rani;e plans so that tnc'y cc.nhe modified it necessary.
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DESIGN CONSIDf RAYIONS

ln t!ie design of any building tliere are a seemingly
infinite nun!ber of details tliat must be eva!uated
and so!ved be'.ore the first yard of concrete is
pou.ed. In the design of a fish processing plant, the
planning details con vary from one operation to

another to such a degree as to make generalities in preliminary ces!cn an
exercise in futility. However, a study of the quality of t! e sna es ncy in
turn help to develop pr'ocesslng methocs to c point w!iere t!ie
requirements of the project may become n.uch rrore educatee
"guesstimates," With this qualified disc!aiirer in rrind, t!ie fol!owing
design considerations may then be read in the proper perspective � one of
genercting basio piano!nip considerations upon wnich t«develop
pi«at SSI iu Ii etlivdS uriil s< I'e >gener:i ui S!gn «ri!I'' tr I':.';i 8',e; ",�'ni
Il e -Iti -iate C iuructer anc Cost uf u fuoiiiiy.

Floors should be constructed with an impervious
fin!sh. In rrost cases tl-.is is c 6-to 8-Inc!> concrete
slab or concrete topping s!ab 2 to 4 lriclies t!iick
rough-troweled and perhaps finished with an epoxy
coating for increased durability. Tliere are,

available on the market, epoxy coatings reported to have sufficient
elasticity to hald up on wood decking. This Is recomrriended or!Iy if the
existing floor systerr. w! II not allow a topping slab.

I !ours s'ioul ' slo>e to drains in a! I process ng i,re«is. t»tcn Iiuii!I Ii >es
r commend o I/4-inch slope oer 'ra', htcwever, this s «pe is r«'.her
di/ficult to work wit'i, if tt>i"e are wet f!orrs cr Itov ble I...r'.s. '-cr t'iis
reason, a design slope of I/8-incli per foot is hetter. The u tiirate slope
is really iincidental; the primcry corcer!, is to finish tlie slub so tl>at tliere
cre no "cead spots" where standing water can ai:aurru ate.

Floor croins should have a minimuni 4-inch dian!etc«. The effective floor
area for eccl droin sl oulil not exceed 4!X square teet. Flo«r i!.ains rniiv
be zxiuipped wit'n easily cleanabie cate!i screers it the wcste flow is
prinicr! Iy liquid with miniriial am«uncs of soliJS. H«wever,
processing facilities, the waste flow contains considerable amounts of
cebris and solid waste wliich tend to couse considerab e probleiiis wit i
p uggeil catch screers, -or these systeii>S 'lie w;»tr. I!nes ure !iei! t«
i.i II.I>er > Ii'nr re'u»i I I . S !
t»i ue»II . screens an ' St«r i.' t«r rear« eSSI Sg t« L ~ -8;«d yuls u: ~IS >«SI ii
Of in aCC«rdanCe v ith loCO I>.RA rrxtuirementS, DrainS in the I«r I Ot
troui 'is ore very usefu! !I fac! Iitotin<, waste oriil v ster I em«vo! Irorr.
process areas.

Floor drainage snouId be des!i-ned to minimize tiie water on tf!e floor,
especially in circulation pat»S and ar«und equipmert w'ie.e eiiiclovees
niust stone, 11 areas w!!ere eit p'oyees crit likiily ',o be in wa',er, for
exarriole at dressing tables, plastic pallets on the floor will ease tlie
water prob!ems and n;inirnize fatigue anil slipping problerrs.

Thresh«les at doors s'iou!d be detailed to control wa'.e. frorr processing
and c! eaning operations. Floor slope or curb location sI>ouId be
considered w th regard to any future rem«dc!ing.

Changes in floe. elevation can be very useful in keening processing wnter
out of o! f:ces, empl yee saaces, and pacI'agir g areas. H»we ye.", cars
I »St I> axr 92 tea Fwc'> f t> e I I I
for Sti! rs anu ruii ps, kumcs require suhstan'.ially more li«;.'z«I t~l scree
t'ian stairs and S'ioulc be Careful!y located tu nviili! Iihst-iir ti xi> I,i «n>ei-
circulailon oaths.

Iii-I I- e -..I I L'to i IS S IaulLI ve Cat IS! I vol eu vl I II Iuel v IE>vs ' It!! I el luis
and I aVe a min!muir nurrbei of Iri n'S md «t'er
potential sanitation nig! tmares, There cre
materials available in paint form to coat existing
plywood walls.



I o. new construction, there are olvri inun and plastic-faaea plywoods
available for wulls. In 'iigl traffic areas, liow< ve;, I!iu uI'vn:i iv i'
plrwooJ is prone to uaincge b; forklifts, carts, c Ta, !,I<ally rll
construction joir.ts st ou!d be sealed To facilitate liii,li pressure cleunir q
~uipment; hOWeVer, attecnpTS Sl Ovid be ma<le tO minimize The nurriber of
joints and connection details in any riiateria!. At tice flour anJ wall
juncture, a concrete curt> ar sealed covin<J sliould !ie des!gried Io ease
cleaning anJ insure good sanitation. Doors of coolers, s!sipping,
r<Ceiving, and paakogin<g aceaS, and areaS of retail diS>lays S!bovid Te
Jesigned ta uccornriiodute u loaded forklift.

Swinging and sliding doors should be cxtvfppec! with self-olosirxg devices.

I IT!I ITIFS Il!  Tlfifft ITIAN ANIT I li,lfT!Nf.
xtl'' ll 3 3 lx' llu u ''C! v<'C' I ' I' I ''I' Izx

Just collection and to prevent cc«iderssatii n
prob eriis. I xposeJ vt'.!<iy russ s'i< v! J aul be lu=uted
directly over food areas. The!ir.;Iitinc> system sh~xs'<T
be desi<;nei! Io niin!<iiizo glurc uiiu sprit li<z" iiritp

Vtinirsivm liight levels st ovid be aporoxi'<<ately SG cour-caiidlc's in
detuiled work or inspc <: lion areas. All '.ixtvri s sliouiui tie < avippeil wit»
 vilely <Ii<iss or Txi'e!v s!iielils. Fliinri si.c <it fixt». <is rn<xir I«l in sii<icii s
witt< great teniperatvre anJ humidity c'ianges, e.ig. over re!ur Ts or
sn okenouses, ex per ier ce lc ager life with the ins to liat i ow nf p los I:c
sleeves. I lectriccl outlets in p.ocessing and otlier wet areas snovlc be
covered and waterprm>fed. Izlectrical requirements for all capital
equipn enI should be evalvate<L

Access lo al! scrvi=e runs sl ovid be '.aciI'.tatcd, H;drcslia runs»ovl' hc
located below work surfaces and qlaeckea regularly for !ecks.

Con r orieS,. 'Tr n i-,  v   vS<  , -r ser ',r< -,,-:,�.I c,r.,'I< I,ie
cost, to estin ute prujec!e J:uu<'s und r <«isvrrip lion Ior u pr< pose J t«.i!-
ity. !hey may also help !enate and estimate costs for tl e inst<.llafion nf
flic »coin service line. T!ie sc rvice location, nit! <T<c<J»»i<s»<il!v n iiiinnr
concern, rrioy have a sicgrcificant c:!feet on Th» poh ritinl,!c sigri  -f a
'.anil! ty.

IVlliCTfANICAL ANI! Vt:NTILATINC, SYSTI h<sS

I I<:atin<J of t' e p. uc< >s'ni nr: ui ' i<i l.! Ii ! c k!
minimum ta help insv!e pre duct qvr!itv.

T! ie processing aruo shoul,l he veri Ti la Ted, arid in
inost ccisi s natural vent ilutiuli sI>uvl .' be uvyr< ented

by n eclianical ventin<g systems. Air intakes should he Inca!<<i: ancl
I is v' CJ ii' suc'i ci w u' as lo Insure nil liiiiu i' c <tot<ill u iv I Just,
Smoke, and Cd~rS. Air fro n i»oc< Ssiing ari<CS Sl.cx,ld rut hc a!!<we<! t.
cor terri!nate pa l<agirig and ot!ier firiish=d orudvcl u. e s.

Rest. ooms  nvsf be ve <tee liy nutvr I ur ii echanica! srs!ei is, ' c i s! <iz!J
hr Terr   .. i <

lt is possil!!e to utilize I'ic lie<it gi,i  i f '!iv ~ i.I<i< ur,i! i<i i<I ii�ii i
coolers nn : freeze.s to lieut oort vis ci! II e Iivil,fi»v. 9  wevi.r,
rr.e har ica e<Ivipnierit necessa. r Tu i»c Xe vS< i,l il. > Ii=ct,s u! Ti"ii i. iri.
exper.S!ve T»an < xf aVS'irg the heat Cna inStall.nq  . ad:tiuna'! ' eat r.a
s,s'enis, Ir. a p.o" < ssing fc i!itv, t! r xivire iicx t I<.: I«utir g
< x!camel'r !Insited anJ can ofter. bc,iccuii riuvufei! Isy i<air'Juu' succe
I'-i.aft rs.

WATER SI.X'PLY

I otab!e water aust Le used iri <iliriust all pro'essinu

i r
are as. Potable' nni! nnnpntnhle I inr s m~ ist hi.
s< parate I Tia av<ii J c<iiiioiiili«i!i. ii tl ruu yli leukiige <.r
siphrnage, I.ack f! r»x prev, tn.; c,c a~!is pnrnane
 :u<ices are geiaerviii .<xtviruv Ly p'uiri'ii ig c iueu.

LineS Siiriil I he inSulated nn 9 wranpe I w!iere p SSSnie Tnr «. <]i pr cleft
a r e a ' 's u ' ! i, i ii I

Indirect, i atural ligl ting is to !e ence sra<gec, I ',iv eve;, skrl!rz i!s in!/ r
cieursiureys roust be lucuteu so as lu ninii«ize <i!real sari!!i;iii i<i io
orocessir g areas where t, e heat gain mcy drastica'ly spec ' the
Jeterioration of a prodvct. Sunlight into retail disp!avs and receiving
areas is also detrimental in that!t increases the cooling oar!s a<it/or ic<
consvmp Tian.
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Wu ter I ir>es sl>vuld be >inun led to rn >ni <>'ice Gus 1 co I i ec ti on anci
condensation onto processing areas. Plvn>bing olaced in t»e wall ><icy be
the most sanitary, but poses 1»e problem of service accessibility.

It n ay be possible to surface-n ount tlie supply lines in tl.e spaces
cdjacent to the processing area. In seasonal operations, the suoplv
svsten. should be designed to facilitate drain!ng.

Codes require t»at domestic sewer lines be
separate J fran processing lines until They are o'ecr

<or wast< e>«>,-col 1r e >. >,. >e
regulations r<>ay require in-plant screenln<, or,3
tceatrr er t facilities.

City sewer systems, when available, will often I'.ave a special increased
rate for seafare processo. s and other estab lisi>nie >ts Thul muy
potentia!y create addecl treat<rent problems. These rates vsvally depenJ
on Biologianl Oxycsen f3emand  IT.Q.T3.! and!'or Ci>< r> ice! Oxy<Jen
Demand  C.O.L!.! readir.gs of tl>e plant ef fluent.

The estir ction a! refrigeration loaJs is best cone bv

n O

a professional. Nowever, » <,st . efr i<3eralinn
manvtactucers Tyill be happy to estimate cool!ng
loads cnd quote base prices for equipment. The

to <Jeterrnlne the coo!ir,g loac, The following information s'>ovid .1>elp in
developing the preliminary desian he requires

a! Quantity of fish to be held: approximate number of povn<>s of fish
received daily less anticipated production. Raw p. o duct for dailv
procuCTion nee<.'S >T>ay be»elc.' in the p~ocesS area in ice<J receiving
bir>s or tates. The re;>iainde< rr>vst be refriuerate<J. If aveauate
separation is available, the holding cooler may be s!zed to include raw
product holdover and "finished" product for The fresh mcrket. Long-
term storage should be at freezing temperatures, around 10 '.o 20
F.

b! uise <>I >el»ge>ul>u i i un i >o i»e '>u. s>se ix <' v luleJ I» v ii >s' ed
proJvct container require.ci<-nts and uv>ilal>le sr>.sc-. Ir, » sl cases,
ten pnunJS Of finiS'>ed prOJuCt W! II O<.CVpy GHOVT Or>e G>,bic !not Of
spa< e when Gun!niner design is inuoq>or >Tea into tl e c>uIcu c>tini>s.
W:tn proper alarming cn ' efficient usa of co >tai.>cr;, +»c
capacity can approxiinate 1»e density of I'sl: ut uho<,1 30 II». er vl>ic
font. Ad~un Te area for fo>klift movement shnvlc also be include>J in
tl e calculations for tl e f ina: .lo<.J of ti>e cooling i>c x.

In laying OVt 1»e dimenSiOnS Of a bOx, it iS ne eSSa. y Tu Cu>.Si Jer The
hoIVI>t li i i tot;Or S Of IOrk I! f TS OnJ Tl e StOCki.>g a> ' v e'gl 1 Gun n JitieS
ot uu<ituiners. Sta»dard hei<JI>ts nf prefahric>T>.<' refri<,c . a>ic n >ir i!s
are 7 feet 6 inc >es anJ 0 lect 6 i ~ cl es. T»» p. <-ful>ric >1-,11»><.<.ls <>ri
gener. I! c 6 .1» 1 OS II iuk nn I <' '> < ir v ir'n >s li.i'«',i-n >I r>

J< i < cue< s >ieut i>u»> u >i! vu<is<xlv<> illv I » r Ir >i i > u> < i>
morc: >ea ly a»prone'>in<i a cu»i ~, tl e n.nr<- off i; I» 1 >»< >ha>»,

c! Ter> peratvr< of th< p. Oclu;t <3nlncu ntn Ti c ccn!er: t! r ti >»pc r.>1 >ri
u> t'>e raw prouvct uuo var r co»xi~<>r >t>lv <.<1>c< iJ'ng n<' t' e I an I n.
ri>et»c Js. I>:>rvJucl 11 ut hus b< cn prone i < ic<><.' nnu hn ><,ic «: x.>r-
Ji! iovsl' s'>auld be urov»J l>V -50

d! !»ternal box ten>perature: I-IOIJing coolers, those Jesig<>eu to»nld a
fres'> o. ! inis»OJ proi uct for short par inJs nf tir>ic, s»r>uf I-Gvc o
design te<»peratvre around 3q I .



I afuing freezers siiould liuvc a <iesiqri tamperatvre chovt !Qa F . I ci
snrrc products plctr. fre< zc rs are ver, c ffecti re fu< bri» uirx, pruiiuct
Ten peroture dowri vary qu!uk y becaus' of c iree t uv >to t, l>l> ui<0
bottoni, between tiie product and refrige.aiiori coils. Hc>wrvrr, t iis is
an elcborate and therefore expcr>sive cooling svster> . i0ecause of the
coils and racks, the capacity cf a give<i size plate freezer is
substantially sirial er tlia<i tliut of an cxivally d!rnensioned cooler o.
freezer, Plate Frerrer size can be estimated rung!ilv al 3-'I povncs
per cubic foot. ' ':ilikc ".,ie Jesig '> nf air oui!ling syslen's, flic siiupe of
tl e plote freezer rriuv be Jeterri'ined prii»arilv by rnc:k access oni!
cooling equipment rotlier than niininiization nf peri<»eter dir.>e»sions.
The design temperature of a plate freezer is rl>nut -34 '
Drprndiog vpon product t!iickn<'.ss, olota freezers cari be u vi<rv

<iornii O! i>.ii' i i .-:.. < i».. I ...,...: c
!inn, ile in n c ii.»o c< �

e! Air cl.urx>es: Cenerallv! Tl e I .ri er tlie volume of t'i» o>ler, t'ie
fewer I'>e aii c'92an< rs t iut r cur Jue tu Juvr c»pei>ings nni<
infiltrati!on. Altl ovg'i tiie actual i.v<iiher uf cir c'<u iucs .vill vcrv
<Jreativ, deper ding on tlie fr<xluency with w'iii.li t'>e Jour is iipen u,
tlie!allowing table will give a rovgl> air-cl>unge esiiii a!o.

fj Teniperaluru of t'ie n 'jn<ient space.'. The Teiriperature su rounuin<7 the
coo!ed space rninvs tlie internal hox temperature gives t'ie cif-

Table I. Ai< chan es er 2x-I our etio<i er cul>ic ureai I

ferential tr»perntvre! wliich is tlicn iis<.J io non!unctin i witl tiie
insviative valve of tlie uux tl> i eieil>line tlie iieat vain in I!TIps 'o.
!lie < »*le<.   enurulty! tice I iglier Ihe Ie;iuuiutuix iri II e adjs c»I
space, the greater the heat goin nnn the Create. thi refrigrrntinn
load.

I3esides tlie air-Iempercture adjacent to the box, a couple of ot'ier
deSign ChnraCteriStiCS Can inflVenae the heat tranSfer t!irovql the
<vai!s of tiie cuoler. A sIIII uir sur! >ue uuro» t!>u exterior uf u wali
in !reuse s ttie Insulat!vr valve nf that wa'I systrc<, Oc> ',iir,it!ic r inn<i,
refrigerator walls internal to t!ie builuing will gen~rallv have o Iiig!ier
Tc n peratvro c!ifference, increasing the coolinq load.

Trf <r i i:'i <x<»»<u is « i<'it"! ' ' I li' vi' l v ! i Kl ii i v I < it
i .'' ' Iiu I >V llig '! � � v  txul '>.Iu, L / 9 !i " ' ll» ~0<v..nl'

north side of TI e plant T<>  .'ear<!us> !ii ut q!in. Itc!!Ici.:tive sur!uui s
will cilso rc'duce tl-e paten!iaI for ' ie! t bvililup on >lie iva'I ar,! ceil'riq
surfaces,

Carr. shnvli: he Inkcn in tt'e desigr of frrrrers to have' si>hsu fnoc sn:I
coi> li I !uris c v >luu>rd foi I<< ti»> t!ul frost hrav». Tl »,it sig' i tf ci Inc>I!t'
i!r<!inage systerii unde.' trerrr. spa<>is will increase tlin like!!i uud <if sli<l
having a freezer floor o couple years!uter even in soils carry.'n<3 a great
deal of water.

ub ic
feet

c iunyes
er 24 liuurs feet Q!er 2-> 'i<>urs

ISource: Arnericcn Society of Refrigerating E ngineers
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There are seve.cl methods o! mountinq refrigerction aquiprr c.nt to tice
prefab box, ond t'iey vc. y in acta:I froi" .r:cnulacturer to nir. >uiccture,
One of t' e <i uST cur<i<i <!n i s Iu r' uur'. I tl <' h i<iw c', I i>,l I I c: i i>I< r !<ix
cnc tlie curxiensi<>q unit un tou of tl e l>ox. Care <aust be taken tu insure
proper support for the concrrsc. either by struc'i�al suppo. t o' t.,c

Anot" er net'oi' of <counting tlie coniic'nsc r util irrs ti-» si Ir»o! Is rf
box tv svpoo. t ti e co<.denser uloriu tiie siue of I'ie refr ig rated soace.
Tii!S o<rtnrd .ertuireS mare fiant Sinoe <. ~ Spnae < c i'i » ! ci; r  i <iie
building, but it Icos the advantage uf cosy i;iuintenunce u <.e» oni it
rex!vires no a«,'jitional s'Iruatvral considerction.

I e riicc li r es cnr risc he»ovnte ' ovc -, ~ ur!;!I< r = i.! Tii cr < i»i !>e
al Iowan To Col!eat with!n a bin ins!Ce t! e cooler. Access to the ice
t',irovgh tiie cc oler will Increase tl e u:.r c'i<!<xJ<is c f ll.e cauter, crid
thereby increase the refrigeration load. If the ice is to be used, os it
sl>ovid, !t is probably best set up as an independent storage bin Icx ated
near the receiving area ar other areas of higli volume iae consuniption.
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crude est!n>ate of mochlne size !or receivirg row pro.!uct
apprnXirnutefv One pnund nf Coe tO five pnundS nf prn fuot. A Scour d
p >cking of ioe and t>e potential of sellcng Io boats nilulit also he
co >si'dered in sizing tlie cx!ufpn'e it..ice mani inc."s cre qenerclfv sized hr
t!io weight of ice t!iey produce per 2   hours.

T!ie doors to refrigerated spaces should be sized to facilitate o loaded
forklift. The wav in whicli carts, no!lets, and tates orc corri .d hv tlie
forklift st>auld be considered in sizing tlie Boors as t iev n av he carried
wiui tl.e lurgest dimension across fl e face of tl e true'r,

On !orge refr igeroted rooms, douhle door svste ris I'iut cre >te a vestibule
nr air seal between the oolec space and the interior of Il e olant are
v "r  !!e;r!ve,  .lie 'i,ir Si r >F  '> r<  < r "< i 'iie ~ cinii i r' I
c<>c'I  ub ' ' 're ii  I= is 'river> tnrouri I iemi w»i le:iie s ianna se < o; doors
are tiie more conventional tvpe wit!i a positive seo!. "Air screccns' or "uir
cu. toins" ~ re an effective  » .ans of crea',ing tl is vesti >u'u on re'.o'ive'.v
sn all coors. However, on doors over IO feet liigh tlie sc.r« ns a.r > uc'>
less eff  ctive and where there I.s room, tl e vest ib!e teel nklue is p. cu>ul> r
I ie better systen>.

-- The processincs plant must bc insect- and ver vfn-

u i

prOOf. The firSt Step iS tO Se I eCt a Site I' iur
I discourages t! eir habitation o. Infestation--c.g. a
0 sita without large open areas of stugriu  t wu!ei ur

piles af ruhhisli wliere ins .cts nnd verruln c.ir; live. o.
bren ', A secor>I step is touesign u Iu.i'ilv Iliut wi:I  iu'. pc.i  il ent. y l>r
cnsects and ver »in. I liis requires screens on all ooerohlc. w'ncnnws,
Ilc aus sc.aens roust he closed ani! tiJht-f;t ting to be e! Ieclive, in ace<.'s

v-rr ilg ' ''' i" u i .'  K".c o oi co i roii i:xc- Sc II � CI tri s;>:, I .
s:cec ns and donrs or t'>e vesti'bole !cali iique <:i scr beu ici 'Iic
rel. iue.at!or  Bi<cut<Inn cir iiir >r rn  ns shn<ild hc ann>id< et

Ideally, all plurribing runs will be in a close>d svstem, preventing ver nin
en!ry. Drains cnd water lines sl'ouli! have scree  s installed at anv

 i n y r i e.' e ve      <II  Iliglil t duc I in Sysli r i. 'v  ere �> ning cil CO lau�
pe ietrc!es walls, car should hc '.akan '.o sea'! the srste i'i su I'i 'I vvi»d  
can not enter tnrough walls  nto the processing ureas.

A t!iird step is to reduce the desire of t!ie insect or veri»in tn enter n
facility. This is accomplished primarily by good sanitotion teal>nklues.
There should be no sources of food or water to at!root ve. »in. As .nucli
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of the pro<'uct ns possible  shn .kf he  -nvnre.! or refr!gcirctad. Storage.
areaS S»auld be neat, and t'I e plant Should be C!eared dailr w t»
recognized sanitiz ing cliemicals and cleaning oijerlls.

If insects sl ould still get:nto the olant, a rrieans n! getting rid of the u Is
require J. Altliough nr>t a cure-all, insectoautors are an e'.fective ni<>ans
of killing and collecting flying insects o >ce tliev !iove entered tlie plant.
Ti>esn unlcs ore rrinst r ffPctiv  ln ilo kenc d nr ns nnil s!inu<cl h  placed sn
fl>at the attrcctian sp!ieres over op. They niust be cleaneu aut regularlv,
It is also ass<  !' of to n>aHtnin n cJood .ndent or craw!inc insect o .t,n!
prograrc' at ull tiii es

All of t!icsc. prc  auti>ns, as 'veil ns nnr nt >E'rs avail,>t	<x  »us'. h i csea

,possia e e  >oar  u oecouse o' un irui  nu iu

I ne or  >lory ecc>pi>os s so tc".  i, s o .< 4  r> Ti>e
pend< ol cu i orcus u' '.! iu u u ,I. I   plu'i  ii ig fl tvru
needs, it is necessary olso In cnnsic!c.r the supoorI:nq
functions of tlie plant such as offices, Iuncliruornrn
and rest nnms, The suppnrtin<J areas ore n large

percentacJe of the total facility in o small plont; Iiowever, tliis chan<Jes
dramatic >I v as the plant grows
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in plannlrtg the office area, various qurs'ions are relevant: Does the
offiCe need iirect oc<.ess I» thu prucessinrg roo r!? Can visirorS reach The
off!ce witl out passing through thc processing ureus? How mony peop!e
will work in the of fice and what w! II thev n<..I d in the way of equipr. cnt
cnd storage in order to do Their jobs? In preparing for the expansion af
this area, storage as well as desk space needs to be included os this
function will grow consiJeroblv faster than the number of p< rsnnnel in
the office. The office may be expanded or movec verticcllv as well as
hOriZontC!Iy n!Ore eaSily Than the prooeSSing areaS. When eXpanS!on intO
the processing area is play!ned, it is essential to dot<.rmine in udvance
where the displaced process is going and whether dra!nage systems will
be affected. Acoustics <nav c!Iso be difficult to control if expans!on into
the processing area occurs witho»T proper planning.

da;< ' aa, . V. j ', reuxe I i S<Zu uS ! <e u!;<I!t gr»WS unu <ra!e
err!ployeeS are hi.eJ. The luna Traam may nOt .<Xtuire a <Jreat «.'!al nore
spa<.e if rr!cols are ea! en in sl ifts, but the restroon facilities <adust be
increased proportiunulelv. Tho n»r aber of fixtures r<x!»!red will vary
fro T< one buildin<J regulator> jurisdiction Ta another but slvouk! conforr<I
rougl-ly to the fl<�»res in Table 2.

I
One urinal !nay be suhstitutec for one toilet as Iona as tl ere are no fewer

t, Ia!T 2/3 the number af toilets required.
2
Showers required only where there is excessive hect or skin contcminot ion.

Another conside!otiu<T in the en!uiovevs' oun<fu Is ~he stora<!e of nervsnn!
belong ingS such as purses, lunch s, an J c!ot'!inn, .'<Ianv ulants I ~<<ve
installed lockers to hold these iten!s. !nese locke.s, if erv lose<I, tend to
bee»a e fill of hull-<..I!<.n I»!ches< dirty iackets anu bouts, and a<her
sources ot potential sani'ation prob ems. Periodic locker c!<ccks or
lockers with screen fronts will allow t! e managemer!t to control sorr<e of
the collection of unsanitary items. The storage ot work hoots and aprons
poses a samew'<at different p, ohlrrn baca»<a tl-ev a. e usuo! Iv wet, !;a.i x>
juSt been WaShed. Tl eV are beSt StareJ near the proaeSSIng area in a
place wl.e.e t Ie n!oist»re cun he .ur!troll<.c, If poSS,ble, it .'s,>»a<I '<o
have a Sr! all room where there is heut and air circulation to he<p drV
them out. This room s.!auld also he equipped witt a vyasher and Jrver il a
Iauni!rv s< rvice is not coot, o< ted T,~ !orr.is! r~r:silo acme cI;. ~ o.,'o, .

guxcd f>' I Ll < I >uyg'+<I'<'e»l>I'>lie»<'>oven<'' I<,>< I < 
uusy cleunkxh an<8 thev sh<x>!u ue ru< er r-or**'.

If dressing a<,<I,'or shower roo < s ore required, the chart above will serve
I'o evaluate tl'e n>nb<r cf s! owers r!ee<ec, ln th<. past OSVA has
require J a 'tluiet" roon! w<ere won~en can lie down, usual v placed in
conjunct!on vyith th< women's <estroon!. W Th The acvent of wo yen's
liherot;»n, tl'is fic! Iity Is r!o lor< ". n-ancator<. I towuver< II:.s sl!I guud
practice tu have r!n area where emp!ovees ccn <gct otf tl <.,'I feet shoulJ
tnev beaos e Injured or nut fe<l well,

Plumbing shoulJ be lu<.at< d so that the ndd! t!on <!f risers or ex tens'or'.s
ver tica!Iv can he cone ut minin<ul <os!. II Is h!s ev <e !sire t..o«g!
all of !he plu'r bin<, ! !<T<r~ TI'e c4>tset »sar t> go h Tcl< I'r! on<! p<ccc it
an cvlstlo<, slob. In,vuud uns!ruitiun ir is probarviy Iuss inipo! Tant !u
inS<all uii Of !he p'un<I>in<> init!<II!v if CrnWI SpaaeS ull W S>ff- <uf.'
ac<ress, j I!! Iy i<vI r»<» 'or k mesti= use:ra<' n<.
pr<xccS n<> r, u u i T. < k icy u'e ui<.ur u! I<.e oi I' <In<h

R~ariiless uf II. S!ze of a pl>r! t, a I aria sh>uld h< s<rt as!J<
equipment repclr ond parts storage. As the equipment In o!v plant
alWaVS SeemS tO he ir. ne< d Of repal<S and p<iiiI<SC rr«:in<eoanCC. a
worksnop area Is essential, IWv!!vd c place to store the <!recso, a~I, t<v>!s.
paint, anu spuru puris !<alps locute them wt<e! neece<: and n!so tir Iox To
maintain o Sanitary aonJit ion in The rest of the plant. Some S< oa!ation iS
required by law an<! the area may be designed so that the equipment can
be bro>ght into the space for repa!rs, thereby not in!peding !he
processing line. The storage af chemicals, insecticides, and processing
materials should also be anticipated,



In r.iost operations ticre will be a quality control !ceil!tr. Tl is will
include an inspection of I ie product on tlie line, avi iri niost cas<is will
also require that proaucts be testea owor fron> tiie line wiiere riie
ConJitio»S Can be ContrO!IeJ wit!i Ii ore preCISion, I Or exal>iple, ir>
smoked-fish processing, tests must be run on tiie finisiieJ proc oct to
determirie the moisture-phase salt. Tlie area required should have a sink
witli hot and cold water, a balarx.e scale, heat lama, blender, hoi plate oc
stove, etc. This process requires a cr inirnvm of eight-feet of coun!er cnc
SO<rie StOrage SpaCe. I O aCCOII ii Ovate tiiie, tiiere S!loolJ iuoollr i'>e O
separate area built for t'iis purpose-., Although n>IJ<>h less desir nhle, ir.
si<iall operations it rnuy be possible to place it iri Iiie employees'
lu»Chroorn, VSing it fOr a Caffee and IunCli COunter when nat in LISe aS a
I<-sttno space, Tliis n eliic J is iinpraoticai when qual!tv control tee!i >g is

I. Lr L.JQ Lr I LJ I oil rl J' ll .'0 > i' ' lJ ~,' ll v

liowcver, at otlier tinies, tiiere will Iie simple wo>s to .ried!fr !lie
equiprnant to i eet a ICVOut t»at rri!glit not liaVe heer. inVe>tioateJ 'iaJ a
Saa ed ve. SiO» of eXiSting equipriie<i t been VScd L!VriniJ COnCea!val CeSil.-n.

After several good layouts I ave emerge J, it is tirnt to h< gin s-olir g more
accurate d.awings to tr,st !harn. At this point, the specific <qvipment
and internal Clraulation Of eaCli fury.tiOn SiOulJ be inJiaated, anil
piivSicol C onStraintS !liat wili affeCt prado"t flCW and e il LIL!yve <ioaeSS
snoulJ be notec!. After this detailed study, !lie more cgeni. ral, fvnctio»
c! Ial>rams v.ili hel! to reevolva'.e cote»ticl buil.ing con'.igvratIL>ns.
a r rangerrent shoal J be eva lva ted against the site c.'oc is t ruini > like
pork ing< receivir><JI site. bovndaries, utilitir.s, ar.ll potential expansion, If
a site has not yet beer. caqvire J, t»e in'.ernol relatiorisilip< .an t i ~ lp

l

BUILOING COSTS
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Tliis exercise should give a basis ',o evaluate t»e t roe ol facility ree<'ec
for speclf ic reqviren>ants. Ti ese diag<air<> vr II bc. vc ry us< fv! 'to
professional c!esigners later, in eva uating various tvpes o! co»situation
and building designs.

OPERATIONAL PROC RAMMING

- The operational p! ogram of t»e plant has been
allucied to in tl>e ear!ier discussions of site selection
and des'gn pl ilosophy, Once the dec isio» has been
made a!>out wliat products to ca, r; and l.ov: to
process tliem, it is time to begin t'ie des'.~n ol ti-e

!a" ili t r ',o havoc tire n.

One of tiie best teel niques for dev!<loping a conceptual lcynut fnr n plant
iS ta .'raW JIog am I ep IJQ it ltl Jl lf t le vl I lc pl iaeS li p aeec
Tne diagraiyS S»OV!d C>e draW» rOug»ly to Socle oiidi S» <J:J i»c VLe t ic<
va. iovs supporting fun t!ons i.e., office, storage, restronms, niecl anical
spaces, etc. Different arrangemer.ts of these Liiogroms wi! I »elp <levelnp
as rncnv viable alternatives as possihle. I oc'i sci e I! slim d iie
evaluated with regard to prodvct flow, access, mechanical service, and
ILI<ti otiol l vt>OLLCInt>ilitv Tt rl . I ~ i. b . i.L t,
',v»ctional sense. T:ie use of circles i>clos to L.cici'ense I Ie <'Icliriviiori to

I CO I< L., Ca<» e SpaaeS taa lite! ally. i< t ie viagianis ore iriie. p. r ieJ tua
spec if! cal Iv toa ea. Iy in the proc ess, it will iindr r t'ie ah il i ty to
manipulate functions freely. Only after several viable alternatives have
been exp/ored can they be tested against the realities of equipment
canstraints. Often these constraints will n;ake a scheme iinpractiaal;

I:stirriating the cost of <xlviprrient and bu!Idinqs,
whic» have not been specific J in great Jetv I, is verv
u! f ticult. !oven»<it I a ! v! I set of ur 'i;iiei:torsi
wo.k!ng drawings and specifications, a group of very
colnpete»t professional contractorS Can vary in tl-eir

constn'ation bids bv as much as 20'4. However, tlit re ren ains sor>ie ner J
to project lhe potential project costs early in the plannir g p. oaess in
Order ta eValuate t'le like!'y SuCCeSS Of I Ie prOpoSeJ operotioci.

'll I'O I' L'LJL Ol oil I I .Il
construction costs. Cenerv':Iv, t ie easier tl e
i'ieillO<l IL tn <q>IIIVL tlir !VCS arl I:r.itv t!Iv I Lti.»otr
Tiie two SI"!e>t m 'ia ' " <. viyVI'jpie e< C-e-" .n '
"nultiple of volvnie." Tliese ri et iods usual y <lo not

InClude iter»S Suo<I aS Site inrproVementS, equip. Vent, arCiiiteCti>ral feeS,J I-- J � - ~ l Ia I s!C Jt lo I 5r 4, 'c I C, r Jopoi Io I II oil I IIL oJ I I I <lo<LJI s II I II I y I
conlpare p St projec>ts ot Sirr:I! .. elva!it; a!,J S"c!e aS a basic !Lr lls
eStimare, ReaauSe Ot tn<S iln <tat!an, ttley ace Very rude eStiiriatlno
methods and siioulJ be vse J witli great < outior..

Another method is the "unit vse" method. In this n.ethod the cost of the
materials is estimated on a per unit basis. This rriethod is r>ot very useful
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in t!iot i> i<J»oreS the costs of !acln< t'>c aatnrials o< txu»i !e u
foundatio» wall wit» many corners or a large curv!ng section r<xluires a
greut cnul nv>ce aon>plex for<>i wark systea> and thus labor tliat is»ot
rctlccted directly i;> I'it quuri>ity of n.aterials,

A fourth rrethod is the svm of t'>e "in-place ur>it costs." T'nis methou
includes not only flic basic rriaterial cost and the oasts of Icbor to install
tlie mcTeriol but also tt;e cost of faster>ers and the niany i»cidental
materials involved in the placerrient of the major mater!als. T'>is ri>et!>ad
is celutivel» soIph!sticatec a>.d really on! » useful after t'>e facility I a>
been substantially designed and detailed. It is not a very useful rriethod
for eSt;niating during t!ie prelim><»cry deSign p'iaSe and riot partiaularl»
beneficial to other than a qualified estimator.

Larger buildings tend tu cost !ess per uni! tl.un
sn > a I l er buil J ini; s,

Compact bail.lings cost less per unit--i.e,, >niciir>iurn
pccirr eters, as '.n cooler design, reduce aonslrvction
and operuling costs.

I!vildin<,-s with unusually liigh ceilings cost less per cubic foo' ann more
per square foot tlian buildings wi'th standard height ceil!n<Js.

5 econd story spaces cost less per square foot t!ion comparot>le areas on
the f lrst floor. This is due pr i<r>or i I v to the ex i>tone.-e of a 1! oor
structure, which elirriinates the need for additional foundation, roofi»<cb
<ir.<> flooring, 5econd floor spaces can he roug! Iy estirra'ed c>1 t'iree
fovrt! s tlie cost of an equal area on 1ht first floor; acid tht cost of
Cvvertd exteriar SpaCe Can be eStimated Cft One half the COSt Of ir ter!'O.
sauce.

No es!i>no! t of pro!ect cost can be aude wit'inut
scene assumptinns about tlie tvpe and qual tv of
S i i vv inc t uiiu I i<iisi. n>cleric!S. >n» vst Cc>S» S t> e

I des>grec is dependent or. I.lstoricul IJutv !rani recent
pro!eats costs. Strange as this may seem, ln 1>ie

long rvn an enolnsed structure finisl..ed fo. the sanitury hanulin<J ot fond
This a
will cost approxirtiately the same regardless of tlie structural materI ma eria s.

assumes several things including the eqval availability of all
3F!

proJucts and skilleJ Icl>or  set >to! iu;> 2u I!esign Phiiosophv>. This
debatab c rv!e of tf>umh ca» be Qlov,» con pletel» us!ruv b» snr ui>t uf
hundrei'.s of factors, includirxg anv u' "ios<. c»rll »e ' I crc;

T»e availabi!ity of skilled labor
The cbility of the owner to reduce construction costs by
furn>si>ng some labor
Tiie lenc;th of time available to creat a bvi!ding
Ava,!able f <iuix;in<3, Fire In>rrIucce, anvI vt'ier !orig-tc ~ . r<
OnStc . e!ared ta COn>truCtia» Type
The availcbility cn<! costs of tr.>nspoc ting building prI><k>cts
1o t!ie site.

l=.ach of t!ice<. Variables <riust be evaluated i» eacih pacficular case and
I! I r.. <'I Iii v I J Ii,> Ir>i t "cr« i ice. Iiici ~ I" >

PlaCe: r: rtn Ote areaS ContraCtOr aVaI oi>i!it» mav
he I:cnittd, t'ius decreasing t ie un>vvr>t o:

o>ript1i!ion for 1lie coc>! u t. Rt riote ar<.cis may
a!Sci I oSt tlie CO>.traator in tra»Spar TOT>OI> uric
!i x>S!ng, Regia-Ial Jif it<trito> <I i v>! oF r >w

products r>>uy subs<or>l:.ully ir.fluence tl'.e bid costs.

Ticre: Cold weatlier auristrvction often costs the on >truvtoc tin e und
may increase bids by abavt I !%. For exarriple, the contractor fores
inCreaSe J COSTS to pa<op CO<>or< te tO lnac:cf SS:hie fvundat on far nS
beccvse o', riiud or whateve- anJ the cost of ti><ie fcir cu i>i< ptciciJ i! ii'
drving times hetweeri rurirx>s apnlicotioos cf < uter:.cis.

On ti>e Other Siue Of tl e winter Co»Struat>O» IS>I>e is t>ie pOSS'h e IOwerin<;
of n h>il >Ii <u< >y a uou!I I rew t»rouIgl; >'!e t. <>>i'".>Inn!! v slav» !i.ip.!<nc:c� >trit! > vi v>I>i it>' . ll v it< IJt I'u>il >u''loc Iiuc a <Jre.» aea! of u. erl'ecI» n
rr>c.n cir <equip>i <.nt, he frav at tee>>pt tn n>aintui>E jobS t'>mug!> t!it winter
to >r>eet '»s f > nunc ia I ohligct ions a»d ho I 3 t'ie men, The small ~r
ao»trc;c:Ioc, on 1'it ot!icr hand> may drop his c.err to a irinin uni a»J
sinip ly c!o t'>e worl; himsel f, c vuidir g subco»1. a" tars where pass!!> le.
Tt>ec>. urf' nl co c< ncc>nc I »rir~ >re rIr>1 fear rc ~ ~ n .t
are SuCI C SubST<>nt al peratc>tuge Of 1!it project CvS! !I <.t I! ev !,>v<
'tren.en >,sue ff f ti > I I .: . C. r rt. e, ' . ' ...,..., p ic o>, I I av> I >v Ia< I <vI<1 itl p< Iuts
start to climb in tl-c.. spring, peak in June or July, on<I !>egl» a sniall
decline through the rest of the year, Then jump again in hAarch or April.
By judiaious planning tlie project cost may be substantially at teated by
these trends.



it is essential to keep these limitatiuns iri mind in consis erin<7 t»e
!ollowinq gi>idelines, The figures are intended to ba illustrative of a
metliod at projsr'ting costs and are base J o-i tho bee l iriforriia lie>i
available at the present time.

COST-FSTIfhATING f XAhPLF l974 � 1975

Project costs involve muoh mare than the di ectn cost of builJing and land. The total costs of the
project niust <!Iso Incluce the cost of site
in prove nants, planning costs, and the cost of using
borrowed monev. Tlie fol lowin<! outline >s an

illustration of a project cost projectiori process inter.ded to he,inuicativ<!
k!'!J af corisi 'erufi. »s 'I» I i' I< !it ie <'iv>'n,

n»ns o > p. oj c,> to recce,'u If! Ii>c Jesiur; ussur:ipficris develop eu our<i.g
the tuncfional prograrri ning c<da!rsf price constraints.

Lord Cosr

5! fe CCVelapma if
a. d r>iclition
b. el ea'li>g
c ~ eecovc1lon

fill
e. u 1:- 1 1 1 i e 1
I. well and pump»ouse
g drainage, septic fa>vk, efc.
h road><oys an<1 park<'!g
I. dredg ing> do< ks, bulkheads
Rut<ding <r>nsfrv 1ion
a. f ir s > < Ikor
b, sc "or.' floor t.;Id>e.f
c. seep >d fiver u<>fin!>>!ed
d, ave*a~!, dork s, efa

f. >r.ererS

Fs;u>pmenf
!banning co>fs
a. permits and fll.'ng
b le;al services
a. design and engineering

su! vevs, scil tesfv efc,
F<riancing
a. in<erin! flnaroing
4 pl ac omen< fee

Trdrra
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The following exa:r!pfe for a proposed s<r!aII-scale s ilnion pr<xirssin:7
Iacilitv will r einonstrate how a pro,:ection of costs might he Jcvcf<!I>e J.

A prospcc'.i;e processor I us evaluated Iiis raw proJuct su,>plv <I<id
established a niurkef for his fresh product. He lies also ',ound a liniitcJ
interest in smoked and canned proJucts and ter ls that »e ccr> inc>coo.
tliat market througli vistri'bution to the Easl Coast.

After viewing as rrianv operations of similar sire an<.' lun, tiori as possible,
lie tlien develops <1 p. ocu" I flow Jio<dru i»iriiilar tu that i<i I iip I, p.
He anticipates reaeiving approx!mately 40-60,000 pounds ot s<iln>on aer
day and war.ts to evaluate the potential ci>sfs of set tinct up vur ir>u!
processin<, upcrat!ons; a! fresli produ 1 onlv,!>! fr e!l iirn li >r 1 <>k>s s> ',,

pi v u i. su ekalua;e me Sueae rica<!s ut < u;n uf tl.eoe a'.!Crr!uf>ke!, 1'i>.
Processor crav S seve<a;>It<..mat've P!sr!s hosed nr»is P. oceS! nv
assur1 pf lone.

A table of builcing <.oniponent cost is <Irv: loped from r<x>gh c nsfrur tl iri
cas'. Ja!a of project> built in the last few vears of sii> ilnr s a'< anv
oharar,:t< r.

Tab!e 3. Coni is:roti

1973 1977

TnTA. q 110.'5r> 5' ,26.9 c 5 < 38.'<5 ',! 15005 5 '6'1�3

"I:stirr.a'e<1 rate of inf lotion 1974 - 14.9'X; 1975 � 9.0%; 1976 � 8.0%:>eeIv!>»E>

Using tliese crude fools, the aut'hor made cost estinictes for constructing
processing lines for: fresli p.aduot only; fresh and canned product; fresh
and smoked produc!; fresli, ccnncd and sniuke J product.

See Tables 4-7, pp. 42-45.

Arcliitec turul
51ruc I ui'ai
Electr ical
Plurnbin<7
Heating, Vent.
>E ' I > ><''ll> I<
<Ref i<;erotic<i

12.65
7.55
a.4,!

2.80
!''. i>!
4a.f

1974

5 14.5[!
8. 70
5.0 5
3.40
3. 20

57,25

1975

15,85
9.45
5 5n
3., 0
:l. 50

6.>,45

19 76

17,10
<2, 2>'!

a> e

!
68.0 >

5 18.30
10.93

ri.,'

>'2.85
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Ttie costs related to capita! construction must finally be viewed in lig it
of the proiected operating costs to determ'ne the prospective prnoessn"s
ab:lity to amortize his investrr ent.

It shovtd be reemphasized that these price projections are verv crvue uiid
iiay not reflect the actual costs of the Future operation. However,

I aving gone tl rough this planning process, regardless of its accuracv, tl e
prospective processor will have developer' o much be! ter understanding
of I'is project and ffie process he must ultimately co tiirou.ll to
ue~e.mine tl e ootentlci ror a successful seotorxi orocessin<i ues <Im

SUMMARY

Although there are many variables in preparing new
facilities, the procedure outlined in this book should
enable tlie prqspective processor to develop some
understand'Ing or the phvsica I aspects of his proposed
project. With the use of both The information

generated by the processo. throvgh this exercise and a so tlie inforriia lion
generated by any professionals consvltev, lhe project sliouIJ be well
along its wav to becoming a successful venture.

This physical information should serve as a sound base frorr whicn to
formulate flriancial projections. These, in turn, v ill prepare the
processor to seek financing or to manipulate portions of his proposal to
reflect the type of operation lie desires,

The planning process is a cyclical process, and the product of thIs process
should be odjusted and refined untill the best possible representation of
The intended project is achieved. This product should be regarded as a
wnrfvrnn tool thnt will ri spnnd to nny chnnnes nrii iSeiI hy new inforinnf ion
throughout implementation of the proposal, Making a change on pcper is,
ol'viously, easier and cheaper tl-an n aking a change to o pliysiccl reality
oast in concrete.

The exercise described in this book is speclf ical!y devised to orgcnIze
tliis process of evaluation and stiou!d nol be considered a final solution,
lt is, rather, a beginning. And with that final word, we wish yov good
luck l




