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Sreciclicetion ond repid clanses i fecli:olo ' coi-
ructlion of guiune counfluelent Lulldin_ s
Love cauced s-uein confuclonl ciioill fhine wroducer Lis
study ic widertolier to ellevicte porv ol tilc coxfuslcn
tcervatives ail four
alterie-
tlves “ere celected o.r tue bLeoglisc or eppérernt populority
o..d uce ond zccorcin s to recoiilencatlons b, ent
vices of gevercl tilcuesteri uwrivercliles.

e alternatives are aunalycsed italn a tueoretical

frazenorii ol dymarlc procduction ecomoulcs. Accwilazg tle

srovlel of tl.e procducexr 1s to declde ox tlie most desircble
bulldin alterrative, the dccigion naliin procecs of @ (1)
definins the nroblez, (&) olzervits, (Z) analysinc, (4) de

cidiuz, (5) tekins ccetlou and (&) cosuuing recponsivility

iz uced cg tae outline of the study.

Thae tuenty-ciz elterzativec include ferronin: bulldin-eg,

~

nurzery vulldings, coucinatlion farrow-nurcer, bulldlu s,

10

Y -

Ticicghing bulldin;s and & ferro.=to-Iiuiszii bulldin’;,

A floor plan eand cost estlmote of eachy bulldin eolter-

wotive 1z precented ©To mole poscible e cuclysls fro tie

viewpoint of esricultural en_lumeerin_, gulne Tugvandry and

[
}_'n
.



Corparable buildir: elzermatives i.erce selected Ifro:.

te Tlentr-si alterncitives ciud pleced into feur swiize bullé-

duced v naninun efficleuncy vas fowad

suilding sten I wieGeCC
suilcin s systen I Loecl
Luildin~ sosben III Z0.05
uilllins Sresten IV MY B

In the autior's oninion, Zulldii, 3yctex III is cornclud-
ed to be the iogt nroflitavle cyestewn: for tie si.lue producer.
The variouvs levels of output of vue bulldins alternetives

vas Geverzimed to ascertalin the efiilclency ol tie vullcdins cye=-

coulda be uszed Dy .o ~roups of pi_s ver year, Lulldiin: Sycten II
could be uced by Iour rouns oi ol

III could ve uged by ter crouds of pilris per yeor and Luildin;

Sysven IV could ve ucted vy t.elve [rouws of pi

v
% - PN R o e S A . ~ ] Ve PN
Durouiout tae ctud, 1V as sitrecced vt sulile couw-

Tizerernt production exntoils guperlor nienajeiecitt nracilcecs.

a ~y e~ - - - R - s 3 - A ) LR ) ~ Fad
nroducer —ust earine ls values and joals end thwoe of
nip fonily and escocletes before emterlu Tle busliiecs world
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~ethodolosy
The swire producer siould uce a lojlcal tiaeoretical
franevori to naiie decigloms pervalning to tiae objectlve.

n_.»

The outline of tie ticoretical decislozm-izaking framevworik

waich will be uced ic: (1) defire the probleu, (2) observe,

(z2) anzlyse, (4) decide, (5) take action, () zssume res-

The definitliong and cezuzptlons of the objective are
ctated ihien the problen 1s defined. The definitions ser-
voin to the various sgtructures, itiaelr uce and related ter-

rinolosy. Assumptions walcech are used as a basls for desin

b

of the structurec and the systeis are stated from the view-

ireer and the aniixel husgbandry

=
(0]
I3

volat of the a~rricultura

nelated probdleus pertainins to the successful desi-n
of a giine confinenent systeuw are observed. The probleu
areas to be dilscussed are: (1) the advantejes ond disad-

es of confirnerent and (2) wultiple ferrowing

-

The gwine producer iust aralyse each alternative bulld-

inzs or gystex because rapnid tecinolozlcal gjains in the flelds

of azricultural ergineerins end aninel husbandry have siven
Q v o

the swine producer a treiendous vackase of new ideas and

<4

concepts of swine procductlion. Ilodern tecnnolozical advarces

are making vossible a revolution in tike hog lots thaet will

provably egquel if not excel the relative lucrease in corn



production aculeved frow tie lutroductlon of hyvrid cori.
The analysis of the bulldin; alternatives couslists

of & élscucslon vertaining to the follovir; four areas

(1) ezriculture ensinreerin:, (2) auixel ausbandry, (3) acri-

culture ecoroiics, and (&) the nu.aon eleient.

suchl en enclytlic procecdure will enable tihie swine producer

-

to exarine nils enterprise frouw itost of the relevant points.

The Lodern svlie producer 1g feced wita a hogt of
decislons. There are decislons relatin; to engineerin’,
nusbandary, ecoronlce eand hucen problemxs wialch nust be nade
by the siiine producer.

There eare enlireerin; problers relatin: to use of
rateriels of counstruction, method of desi~n, waterlals
nardling ecuinpient, and the gsize of the bulléing.

The control of stress factors 1is an anlial husbandry

rowlern. Suci strecs

G

-

né wveter reay be controlled in a counliunenent systei. Sucha

©

0}

tresses as overcrowding, sorting, boredor, and psyciiolo-

%)

sical disturbances must alzso be ceomsidered vhen selecting
o swine confineizent sysveli.

Asriculture econowles 1s coiicerned wita the alloce-
tion of resources irn tiae bulldings and systeus. i.ore

specifically, attentlion wlll be directed towards a cost

on of all vulldin_ s and gysteis.

(¢]
O
X
K3
[®]
H
e
O]

wss locrease wita the herd, a2s cocts

L)bJ

[ s

As the rnuber of

continue to rice, end zs net returns continue to level out



w1

or lovier, it becoies 1iverative taat the farrer pive serlous
consideratlion to tiioce cests whilch are cowmntractual and
wnicn are non-contractual.2

The huran elewent imust Le concidered, before a gsifine
sycsten is seiected. If swine vroduction is as dynazic
235 has been indicated, if sreat tecimolo_ical adveaiices hiave
veen rede, 1f swine production is a tuglress and uot a wey
of life, if profit is 0t tae only joal of the farler;
wiiere thieil does toe swine producer and hkhis femily fit into
tihls mechnonized, industrialized, cconowlzed aud sveclalized
plecture? Tuerefore, the farier iust couslder Lils Zozals
end asvirations, those ol 2ls farlly and otliuers.

Thecse vrouvler =areas are part of tae aralytic proce-
dure wnlch tay be used to accertaln tae wost deslrable suwine
bullding end gwiane confinezent gycteu.

Tie theoretical fraunework will be a decision-iawing
process walca will ernable the swine producer to: (1) define
the problei, (2) ovserxve, (%) arclyze, (4) deciie, (5) tak

porglivility.

action, () assw.e re

w

<.

o] . - . L= -
cThe ter. conitractuel cost 1s uvzsed in the caze context

s fizzed cost. Comtracituel reacis tuat tlae cost o3 deen
set for 2 preriod oi tiie. ITule term noun=-coutractuzl cost
is used i the sciie conteirt cg voriavle cogt. i1on-con-
tractual cost are tdO‘e vhlen con vor, alter the planning
ceriod Los sgtarted. e tro terts are uzed To ciloviate
confrelon avout trne ter:is {fiield zid verlizitle ceost.
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Ce for.cr, ietier e iz oonares 0oxX it Cor mot, orercte

s Lferme witiliziz ecomolic w..cory. diie ecoumo.ic tieory”

Cilt.

=

s.iould encule tlhe gilie »roducer to ralle riat decls

hercfore, tiie foar_cr itwust rel; om cone fori: of declgloii=

rekin; vrocess to cccouplic
The nortlox of ecomoilc tireory hlc presents 2 loci-

{ for declslom=lczizin; and evaluatlon

0f swine counrlfinement bulldinns and systensz is o riculture

»roduction ecownozlcs.

~riculture nroduction ecoioilics is defized g thot
teory; "uhlclh: facilitates ciolce 1n production patteras

ané recgource use co tuct tne endc of objectlves of ztle

Aaoriculture production ecomoiles 1g Givided into o
areas: (1) rocro Sheory and (2) ilcro tleory. Licro tucory

Will be utilized in tiils tiesgls for {70 recconz:

Zzerl C. ieady, Zcoroulics cof A-riculturel Productican
2rd Teczource Use. (in . levoca Ciiiis, .ew Jerse,: rrentice-

.ell, Imc, 1.-22) n. C.



(1) Tue theory is sufficientl
lize for evolua
(2) iicro theory pertains to tlie ctudy ol tue izdividual
firr, The siline exmternrice 1s eltier o part of an indivi-
dual firw or e entire ilwudividuel {irz, therefore iticro-
vieory 1s uged g o vaclig for declisiom nzilin .
wicro tieory vertolums to tie allocaticu of tae gulue
nroducer's recources 1u such & Lairer as o enavle the suiune
roducer to cuocze tie wogt "desirable" production coubiuna-
tloxn of 1uputs amd output. Tae taeory iz dilvided ixzto

t.0 creas: (1) wnicro static productlion ecomnocics and

H

(2) wilcro dymenlc productlon ecornciiice.

idlcreo static »roductiocwn ecoilonllcs tarousil sucia acculp-
ticns az perfect kiculed-e, proiit woiuwicotion, cseiticiaction
creductlon cid consunpiion fuucitlons,

~ e

crd stoble insitivtuitiois, »rovides a foudation ol eccmoiddce

3

cocepts and 2irectlon ol action 1n o ~lvenw giltuvatior
coernasenent cid declelon-igizlus cre suwllls 1 such & tuaeory
Lecause tie entrepieneur nazs perfect wionled e @.d coutrol

cver ell varistles .' £n outlinme t.illci presuppcres suca

ascwrptions ig iworerative becauge Toe aosuln-

“Mleziroble" e
tlci, Or goiiz corplne

HLWC




tions fall to conly to tiie rezl orld.

Xlcro dyneuic productlon ecomomics 1s a theory 1in
vhich the risorous agssuwzptions of micro static nroduction
econoizics heve beeun relaxed. The relaxatlon of the asswip-
tions creates & theory 1in wihlcu there 1s uwacertolnty, un-
stable instituvions, clhan_es 1in tecimolo;y and faillure

. . C - . .
atisfaction. fhe tiaeory is anpli-

to rmaxizize »proflit or s

cable to tie objective because the tiheory anplics to thie
recl siorld in wnich the objective eilsts. TIoruulated
ricro-Gyrnanic production econorics concists of a decisiou-
process euncbdlinz the guylne producer to arrive at

Taiing

tihe ri-nt ¢ ctlo“.7 The decislon-waking process couslsts
]

[}

of six stews: which will enable the manazer to: deflne the
proble, observe, analyse, declae, talie zctlon, and assuue
responsibllity. The first tnree of these six steps will

be uced as an outline to the reiciuder of tuls thesis.

Frobler Definition

Swine bulldin~ nrobleis uay bLe viewed by variouvs giwlue

C;gricultv“e Froduction wcono: 1cg course outline, sSpring
Luarter 15C1, Asricultural Zcononlcs V,V, (£ ricultural Zco-
roxics Dent., nica. Siate Unlversity, Last Lensins, .dch)

p
De 2.

Ty rizht ection or goal is an action or jozal deter-
mined to be the best in view of tihe factual and nmoriitive
belicfs involved, where 'best' leans 'that walch raxicizes
hw.en interests and purposes as 1lundicated by tue value
corcents involved.'" For rore irnformatiown see, G.L. Jouan-
son and Lewis K. Zexrby, Values in the Solution of Credit
Problexzs, (Lichiljan State Univ.: Last Lansin~, iich., 19CC)
e J

3



producers 1n different wayc. A gulne producer will define
11s exterprise accerdins to nls own icdeals,
values and bellefs. Jamotiaer swine producer 1z the sae
circunstences vill defize other provlers. Cr hils cefini-

s

tlon of tlhie goue probleuns as the first producer noy bve &

P

(@]

(=]

cordin. to o diffecrent cet of idezalsz, voluesz, cxnd beliefs.
Ciitting intan_ibles, ratlounality is tie only besis for
evcluating each procducer's defizniticn of tie probleun.

The "definition of tie problel sghould clerify tae

wderlying ecsunntions aud tiae perticular viewpoint fron

wnlei the provlen vag formulated. Tohe ecssunptions of the

cituation rust bte stoted forually or iuforially

to perzlt

raticnal solutlon. zor examnle, if 2 114 day cestation

.
(]

ultiple forrovin;; scuedule,

-

veriod 1s uced in cdetermining a
tie assw.piion should ve reco nlzed. IS a 1CC day pesta-
tion period is used by eanotier producer is rultiple fer-

rowlng schedule would be gulte &diiferent. For tils rea-

Fh

son &ll of the ecgsuipntions ol the pexrticuler farw situa-

-

tion must be ctated to 1lrsure understendins or tie pdroblei.

2e escuiiptions furrich rectrictlons to teclmolo;y and

2

ecoizci.ico.

Cocervation

To obgerve ig to -="percelve, notice, aund wvatehr a



question or situation for = provosed solution."” Throu it

cocervation the sivine producer will observe vossibvle elter-

retive buildins, end iuforiation relatin; to efficient
use of tne pbuildings. Inforwatlon places & wciie’er 1in a

-, .- A . S Lyar -8 mnan  =le e T, VoA - -~ ey ) - PN
inowled_ e cituation wliere Le ra), nroceed to sualyse wnd

Inforiaticn 1z classiiled to enmable tiue sulie rroduc-

er to accuire relevant inforiiatlon 1n 2 lo:zicel aud coii-

sicgtent enzer. There are tio netlwods of classilyins
inforration: (1) accordin: to tyre exnd (2) by source.

The tyres of inforratlion trat are i:ortant to the

(1) Z:istins production wetiods -- Inferucation which

effects fars practices, suca as: gpeclalization crnd reor-

-

~
n

seitization of tihe farw.

.

(2) Trices =- Inforwatlon own prices of iaputs aund

a

< L ~ny ma ey 2 oaa _—— R
s 1n orraxnizin: or oreratlin: o faru,

T
’_l
f'l
<
(@]
ct
PN
(e}
]
Fy
£
(¢
ct
Py
o
P

|

.

-7y T DTN -
WilLCA C.uaalles e

[«)

“.ebcters len Colleicte Dictionzry, (3. & C. Ilcrrion
Co: Sprin field, ..ocs), 1zu5, 5.0,

C3lenn L. Jolmscn &and Cecil 3. nover, L oriculturcl
Jouformeation os an saghect of Dsci:ion Lol lealen
state Unmivercity ajriculture wmipericent statlon: Eost
Lensin-, ..ica) Teci Lul 273, p. 21,
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(4) vecn -- Inforiation about individuals that the
producer ruct deal witii or comglcder in raiing decigious
ebout tiwe farh.1o

(5) Institutional -- Infor.ation oun informal or for-
el groups, local, ctate, nationcl, and intermatlonal
covernnent wihilch way affect declelons in tue operation aud
orsanization of tle Teriad

The sources of inforiation for the swine producer iay
be cousidered as two kinds: (1) coizunicative and (2) ron-
couxunicative.

Coriuvnicative inforietion ig obtained frouw zedla, cgucnh
ag: radio and television, convercetion witia nelghbors, col-
lece bulletins, nochinery mmaufacturers (advertising and

cineg

c.i
%)

tecimical assisteaunce), and faorwn was .
Lon-cormuwiicative informzation 1s acquired tarouch
nersonal observatlon. Soue of the sources coilonly el-
vloyed are: 41 projects, FiA work, previous euployuent.
I inforietion is to be uced in a loglcel and effi-
clent menner, the rana’ler nust exanmine the sources of in-

foruation and recoznize thelr contribution and relation-

siip to nis entervrise. ror exauple, several weelis spent

11Ibid., D22,
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Mo

slting other siilne enterprises, talking to uwaiversity
~extension personnel, and visitirg swine husbvandr] speclal-
ists, agricultural en;iuneers, and economists ney be Lore
nrofitable than relyln; on a umulti-product salesiacn to plan
the swinre enterprise. Swpeclalization within asriculture
nas furthered the difficulty of obteining sources of in-
foriation wialch colucide wita the problem. ior eiauple,

if 2 ferrowixnz hcuse 1s coustructed, tie swine producer

t visit wveny firwus, sone of wnicu have o councezt of

the problexm. Tiais will involve cdiscussions with persons
farilier with only a perticular part of tihe entire preblei.
It is left to the axa:er to discover and obtain the
sources of informetion wnich coluncide witah a particular

nrowvleil.

analysis
Cne purpoce of analysis 1s vto deteriine tihe hi nh-pro-
fit point of a2 vroduction function. Tae arnalysis further
tells the producer whetier he can produce profitably and
how nucin to produce. 4veraje cocts are considered in the
analysis of profitability of a certain level of output.

rarzinal concepts are utilized in determining how much to

produce. irnce thls thecslis 1s coucerned with ascertalning
the cost of various bullding systeus, cousideration will
be liuited to exawinin; the relative profitabllity of each

.

buvilding and systew of bulldings. Tierefore tiae taeory



to be pnrecented will pertain to avera_e cost concepnts.

yroceczes vialenr are used as & outline

—t

™o reesconing
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ndéuction cn

l_h

to analysis ere: (1)
tive and deductive reasoning are two ¢lfferent procedures

of eralysis to wilch tie saie rules of loslc apply.

Deductive 3Systewns as a Theory oi Aralysis

Deduction is defined as "reasonin; frou the _eneral
to the varticular or from tie universal to the individuel."12
Deduction requires the use of several disciplines in tae

golution of provieirs. In ecnalysin: a sulile enterpvrise,

~

(1) Lozic and Laotineratics -- opplication of thls dis-
cipline 1s necegsary if ratlonality of ceclsion 1s sougut.
Co..zonl sense should be 1ncluded tarousiaout tixls process
of deduction.

(2) Paysics is necezsgary for tihe solution of en ineer-
in_ problexs. munineerin; 1s recessary for Tiie solution

-

builcdin; cougitructlon, _aterials

)

of probvlers conceruir

+

haldliing ecuiprent, and heatin; sgrysteris. Siumce the e ri-

v -~

culturel en_inecer is fearilier wita tie zrobvleic of tae

. . ’ —
1¢uebster, cpl.cit., D. 215,

1’A;ric. Fro. Zcon. course outlire, onecite, Do



swire producer and ut2e solutions to tiwoce problens, e

is directly concerred wita tne plurning of a

finerernt buildin: systell.

(3) Crewicstry, Zoolo y, cnd zoteny &r

()

the solution of aniiel nusbordry nrobleis.

Siwine

husbard-

r7 1s concerned with the piysiolojical and penolojicel

recuiresieivs of the »nig.

“

(4) Sociolory, Psyclolocy, cid Tolitical Science are

[STVAS |

receceery for tiie solution of problews involvin; tie le-

navior oi

s

Al Ao

as they offect tlie coucepts of
hunen reletlonsgalss cre inportant, tie entre

the sivlne entersiice LUST Do

eo>le. The nuworities Luct also ve irncluded

goclal scilence &:d phillosopiyy. Just as a gulie »roducer

aunclrTeges ls business 1 tue erec oL gscliernce

, 1le

-

2lco encuine 10 in relation to uiigell cid otacrs. I tle

d cenlretlions ol the <
e Yoy l'r Lsty Ty e ottt e - NI ‘f"t N
LlS LG Jy C.lGIL 118 gShTliie el VO L 15e Lug v}

~

o Th1y s - = e e ey e oy g —ade, L O -+ - B
ULl LULCl. Cleuelld a5 all LiioXlT0&lly 1a.Cuol 0L

onere

lile producer cemver around

tlcn.

If the gulne procducer wanmts to achileve certelinr _joaleg, he

wvet rot let the girine exnterprise contrel i,

Aan inode-

cvatel; desli-med swine grysten contributes to the :anaser's

PO 1 - en R TR J R S 1 .
anilety anld frustretion,

(2) ixother dizecloline of deductive reacounin

countinz Zi.ole accountin procecurcs enable =

R

s 1ls ce-

swine



sroducer to detveriilie ilg returiis, coglz, and profits.

Cozt ccecovmuln 1 tune deteriinatlion of tle ccsis of en
erteryrise or tie cost per uusared neljult ol weorl produced.
Coet accouiitlin os recently becone ol [rave 1linjortaiice

to tie g.lue producer, Conllrenent .os nade t..e ¢.ine pro-

T He

aucer poy Lore atitentlon to costs t.at were uot cousidered

o
o)

yesrc &0 vecause, toduy, tiiere are wore reco i

v

a feu

ct
)
O
+ 3

wmetiicds of proaucln; pori. Tuae preceit cocst of preduc
rust be agcertelined to provide & Ttacis for ecomoulce inter-
srevation cid reccil.endetiou,

(C) Zcoworilcs Tor the solution of provlews concerii:
vrofit mairizetion i1s a deductive disclplirne. ajricul-
"

ture ecoro.ics iz concermed itl: rezource s2llocotion 1ito

te wLost ie;;ru >le cowvination. 1.lliii ecowncalc recola.cil-

P -~ SR S B s NP I PR, B e 1 nos - NP, P S
datiors cxn g.line bulldi=n: systews 111 involve comparin:

o] ] T ~v11 l; ~ e -‘*c-'ta“:c* v +hn e oig T T T T O -
Various LUl Gl S RTELeLS L 64l oL ulD 0L T.E COST ziLriuc

ture rresertea by tuhe eccourntant, the sctructural require-
rennts by tue ersineer, cowutrol of etress factors as deter-
wired oy the g.ine nusvardry speclellst and tie auran ele-

rzext as deterwirned by the ixmdiviaual axnd ls agsoclates.

Indvection as & Taeory of Aneljysls

Induction ey bLe defined &s tae "procecs - of reasor-

in; frow a pert to a iiwle, from particulers to gcuerals,

)
or fror tie imdividusl to thc universe.®1?
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xvle cnzlysis 1s uged by cgwlne producers to solve such
probleng ag: proper feed sixture amd enviromi.entel controls.

"slz 1g uveed 1u deternaiiing the nuwlver of

The sgwline producer oy cnalysse o provlew by accept-

ins or rejecting a aynotiaesis, The farrer is ceuntinually

-~

o~

P e S
veing infornal gtatictical anal

ol in raling cany minor,
tut iorortent, declslons. Frodleus cucl asg weanln,
or vwelzht, breedin; procedure, ratlons to ve fed, and en-
virourental control are tests that nay be conducted by tﬁe
farver.

Seguenticl Jxalrclcs

o]
0]
0}
'_
<
—
o)
’_:0
s
C"
F_/
@
[42]
©
1

anotiier alternative of cioice 1ls 3
AR

cuential analyeis procedures. <The statisticarn can: (1) ac-

cept the hypotiaesis, (z) reject the haypotiesis, or (3) cou=-

tinue ca.plirx. The Zajor difference veviween ginle ganpl-
in ~d sequential gsampliang ig tlhat the gliie of the sanple

in sin~le sowmpling 1s deteriiined prilor to collecting data.
Sirce the nusber cf cifire systen alternavtives is 1init-

less, informal seguenticl anelysis was uced in determining

vhich desi‘us to use. It i1gs necessary to coutinue desi n-

~n

syoteis untlil wost of thae rejor contre

fJ
<+
w
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cilce cund vrovlens cre precexted. I the st lme
vproducer iz eovore of the inforal tlhouslh trocess that e
is corductinzg, cnd if e is avore of tihe livitations of

ec.ci procedure of canaljyeis, ne wwill ve eble to select tie

lomical and reationcl rerrer.
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DLCISICL
veclclion is defined as - "To terilunate by rencderliy;
Judrerent or cettle, 1t inzflies the cutting of debete,
douiv®, anal'sis.“15 The swvine producer naving cozlleted
Drocess LUstT choose

the elternavtive viileca is risont. Tie nroblew of Imowiln

waen encush movledse is cccunulated to nmolle the decigion

The coct of defirnin; tie vrovle:.., ouscerving, cud

[N |
iz the cost of tiae decilsion. "The volue of an

accurate declslion is deter.lred Ly resvouslbllity for at-

teining: erxd relnteinin: thre avility to achleve uore ultilnate

) [}

¢ .
llO.S.H‘lk' Tie liie T‘I‘O(.;hCGI‘ nas attcined ewou -1 infor:.:

N

tioxr for decision naling vhen the morsimal utility of ac-

curacy equels tae rarsinel coct of accuracy. Yo tie swine
nroducer thls ieans that he shouldn't spend sore time or

roxney oxn cavaering inforiatlon Ior an accurate declsicn

19uebste", ov.cit., . 214,

(o
Ui
.

sredford end Joimson, 0z.clt., D.



tren tue ecdditionel v ortia of tie 1rnfeoructicn.

| )

There cre tiree areas ol councerw ~aleh a ciile produc-

er chould emcnine belore wnealili a decizlon pertalining to
tl:e gelectlon of & giulze coxnfinercut g8
of xro.led e of tie uenaser, (2) rrizciples of strotes
g (2) plosning Lericosns.

Decislons oy be clacsirled accorain~ to tue ce_ ree
0f xio.ledse cif tae sulme producer. wmunijut, Zerdy end dort
defined aond clagsiflied the cejrees of waownled e as: certeln-
ty, risk, zud urcertclnity. Slince certalnty aid risk per-
tein to slituatlous vwliereln wmaraeuent recelves no retur:n,
vncertainlty is the only clasgesificetion perteinin: to
rone emeirt declslione. Uncertainity mey bte defined ec a
de-reec of lmoiled e where in tlie pro
en event is not lkmomn. I the wanoer predlcts corrcctly
tiiere 1c a profit 1 alch is iauna

throushr tize acgulsition of lmovledre to move from a posi-

+

tion of uvncertelinty to & positlion of rigit or cexrtainty.

¥

Ag this nanvewrs, tlhe decision 1g xmo low_er a naunaenent
declcloxn but az acculired sixill,

Tiere are four jouscilble actions o manajer can takie
Tituin the classification~of wncertalnty: (1) contiuuve

learuin;, (£) forced decision, (2) inactlon and (4) involuu-



tary learnlc:.

ieny princinles of stratesy lave beecn forzulated

oy subcessful arasers and business oen vwiaica wlll enavlie
tie owine producer to nexe tue rizht decision., These srin-

ciples pertain to insurin;, cuoarce teiiarz, flexipility,

end i-iscellaneous siratecies. .any orf
voesed on formallized theory. Cthers cre sliple statenents

cf advice pertalnin

1is decislon wekiny; process. Thecse princinleg zre ol 1..-

portance ©to the siwliie »nroducer becouce tiroush tiielr dl_es-

6]
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’_ 1
ct
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0
ch
’...‘v
<
(@}
[0}
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Hy

tion ne will tore full, uncerstond als
stratesy in the uncertaln situc
Sucih principles heave plared an luportcout role in declding

upon tie desl: n of tihe aliermatlive builldings and the gelec-

tion of the buildings.

Tntil tze late 1250's swine bulldin: syctens corcslsted

of vulti-purpcse tuildincs, . eincle "A" fraie units zund/or

- ~

ARaRal

17:324 0. Zird and Curtis ¥. saxnd, "Tovard Lffectlive
tion of ixo.led e Sltueatlons in Taeory of ..anaer-
i

0]
[N
. H
v
[ QI V]

ia ior," Jouvrucl of Form ¥eenonics, MLIII (Fevruory,
19(41 9 p. 13"7_1._._1.



nvortable uvnitsz. I.nlecls ttes ploced on —irinizing total

~

n

{

brildin cost wille sclvin coie labor aund coxnvenlerce
srovleis. The lexmstiy of runm ves on & year to yeoar baslis,
dependin: on the ccrm-l03 ratio. Contrcctucal cost {(in th
forw: of buildin & ecuipuernt cost) waos .ininlzed becouce

the silue producer decired to "junp in and out" of tlhe

swine vDusiress.

Confirecent gysters ard iultiple forrowin; schcdules

have cauced fuiiers to recorslder tie plonnin horizon of
thelr guine pro_reil, Leceuse gwinme cownflireuent systevs

ere desi-ned to last twenty to tilrty yecrs os oppoced
e life tire of five to tex years for Lost posture gysten
Se ..any oulne vroducers feel tnat altioush tle

suildin g will loct thirty years a ploinins neriod of tenm-

0]

Ly

Tifteen jyecrs nizhat be rore reclistlc in that furtaer tech-
rolojicel develonzients will i.cke tae nl-uly specilalized
confirenment bulldixn; oveelete 1lu & relative siort-period
of tite.

The cccoulelilon and salvase value of tiie giwvine coznfine-

Lent syctewn should be comsldered.'™

The nish contractuasl
investient of tlie silne confinerent gystew presents iouny

problers relating to future use of tie buildings. 4 siinre

vare value
ki) ouoliists
ltu°al Foliciesg"
52 ) pp.125=-20.

o O
e
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o)
[
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m
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see Glenn L. Jcn“so“ Sone
and Statlsticlans nrluin; frow T.3. & ricu
l.oc .

. dar e

aecter 3tatistical Soclety; (lovel

’)



producer must be careful to tulld & gystewm wiich will pro-
duce swine &t o low cuouch cost and of hlzh eumouzn cuality
to enable nlw to stey in productlion.

In addition the suine »roducer wmust congider thae rate
of uce of the buildinz, tie variesnce 1o the sltuctlioun and

exnected trexds i1n cost of production and total revenue.

sctlon

<

Degplte the imvortance of actloxn in the rang_erent
rrocess there 1s a deaxrthr of forialized theory. Those
theories stated pertaln to corroratiors end larze business
coicerns. 1o areas wnlceh rerteln svecifically to action,
but are interrelated with othier nhases of tie decision

malin~ process are:s (1) the abllity of a nanaser to follow-

(S}

tarousii once the declsion is rade aud (2) coznsideration

- h

of tize value gystewn: of the iana_er and ctiers.

The ability of tlie namaser to carry-out a declsilon,

'_h

oince i1t is rade, 1s necessary 1f tie joal of tle ncuaier

is to be reached. Cuce the pzper decislous have been Lade,

tihey rucst be reorjanlized so that they tay be carricd out

icel sarner. It would Ve wasteful if a ciine »ro-

ducer bullt nls corlfiuzeient bullciuses zud then did not

have plzc to £ill thew wheun the bulldincs vwere coupleted.
&£ in other areac of concern, tie value systew iust

-

be recognlzed by tiue manaler. A rizht actlon as previous-

[

ly defired rnust be rade in view of the noriative concepts



a-

o7 will usually tole tho foris: (1) finen-

cain or lose cnd (2) nraise or chagtisenent by one's

(e}
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The csguwpvlon of respoisilility rnust be cowmsidered

- v

1n view of that walcech is factuel and noruative. The rana-er

-

rol only aag resgpoiclibllity for declsiong arrived at
"selentifically" but he also nas "woral oblization".

A5 Lore then one person becoegc involved 1n tle decl-
gslon, tie raueler rust coxclder reeponsibility of =11 ilio

cre irvolved, ©Dhlg can create a sgituction ol counpleilty

where in gseveral grestcle of values nucgt be cowslidered.
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loted to exmadle the defiumition of Tiic »robiei:.
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long wwill Te directed towoaxrds tiie oviccetlve ol deterili-
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sle sulrze coxiine..cnt g cuciy cad tue

(o4
RN o

o 1a tace ¢

stelle  Tlille srowidivori wWill iizure
tie gelectlon ol alteimatives wiiclh rertelin o Tue onjec-
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loig w1il provide liiiitotlong wiilceh restrict
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tiie analysics to 2 dlscucsion oi relevaunv uoterial.

Confineuncnt = Trestroint of the »is vwitaiin oiie or iore

ccpletel; exclosed bulldinss fromr bilrta witil wariet
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equinned to core flor govs cnd Boby 2isce in o pew and stoll
arraazenent for o reriod of tiree To el Lt reciis. Ihe
ot of tilie devends om tie teonllln nroctices ol thwe
producer.
Porrouins Touze = 4 vulldin eculpned to core for gous
d babvy »lzs irn ferro.ins crates. The soug 1oy be left
i the crates up to four teeius il Teed and vatver Lz uvroviied.
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(2) The avercoe pi~ will wel;: forty pouwsds ot el at

.- S Fal N
Jeells of ote.

(2) 3ix mowthe is clloved in all zryctens to ralce &

ciy froz birtlh to iorket. Sinoomtiws licludes tlie clean-
iz tire and allovaice for overflow 1nm tuc finighins bulld-
inz.

(1C) Zach goww will —ive Tirth to at least to litters
before shiec ig roxiieted. H5on.s walceh are noa=-urecders on

hove srell 1litterz should be sold.
(11) The gowe will couie into neat five-ceven days

S

efter er pilrcs are veoned from ner. She wWill net be bred

(12) =he cong w11l ve bred opproiiictely tuenty-seven

-

-, ~ - L K J P P R
dayz efter taelr plse ave veel ecale

fon

(13)'Fifty pises per rTexm 1s tihe alllivi. nun.ber.

(1<) 3»noce reculrenests for suirne in scuare feei ver
crnizel are iLndicateld i Tebwle ILI-1 cxd Zoble III-C.

(12) “he nmusver of »iss wer nabterii cup is indicated
in Tovle ILI-D.

(1C) Fecder Lwoles reculred by wel-ut of pis are in-

dicated in Toble ILI-4.
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Teble III-1

-—

Szace heocuireicits for ’:r_cv LCGilrate of suwine
1n sovore Zeet ver nulmhlv
i owelznt Ji.clozed Cpen 3hed
—vildin Coacrete Lot saelter
40 to CO 1V 5 5 5
cO0 to 120 1u ¢ C 4
20 to 180 1t C € ¢
7 o 5 - -7 7
<C to 220 1. 1C ¢o ¢

“3ource: T.2. Hazen 2nd D... lonsold, "Functional and

Lacic Requiren nts of Suwire Housin:," A-riculturcl In-ineer-
_j;r'“ VOl. Ll‘1 ’ J.-O' 9 (septe._oer, 1)UL/)’ po 5;"0.

brrom, id .iller, Charles Eeer cnd LRobert ..adde:, 4
os Froductlon Fro-orar fer .ichi-~en rercers, (i.ickizen
3tate University, I.D. 0.1, July, 1800), p. 25. (Published
ikeorsrani. )



Table III-C

suneer of Ilcg mer oOriniiic

L2

Loits

Fi~ .ei-n Luzber of Fi-g/Zup

- — — - ———— - e - -—— —

-— - -— -— —— -

sd . 1llcr, Chorle
on I'ro-rol Zor ..

~

5 —
« o (;L‘.U_Lli.‘-b;;

Table III-D

Feeder (rerin~s ZReculired Iy welriit of ri-&

e e e e e A e e s Sme mees S S s . GRS S M G o B BS n S e  S A S e B e e Ge S —— ————— — ——

—— e s e !t - — - — —— e

-~

Fi- .ei-at luniter of Pi—c Zelf Z'ed/.0le

-—— - - —

L0 to 75 1b J

7o owo 1¢5 1b >

125 to ioriet L

-——




teguuptions of Anriculturcl sojircering
(1) The desism winter teuperature of =10
(2) 12C9 water 1s circulated taroush all hot water
wall panels. The nucber oi feet of panel determines tlhe
marinws B9U's per hour.

5

lated frow tlhie water »ipe 1s not fi-ured

[oN)

() 27C's ro

as added heat.

(&) ot vater iz floor is re~ulected at a nmazimun of

(5) o bedding is firsured to be on any floor having
a heatinz syctenm. If beddin; is used on a floor having
a heatins gyjcten, the floor temperoture would be slishtly
hicher.

(€) There are two inches of fiver=--lass insuletion
in the frameiwalls and celling of ever
ne concrete blociis are insulated with an eiponded
"

raterial ir every bulldin~ in wikich tie environient 1s
1

ngulation wider tne concrete

—
(@]
~
+3
i
[
(0]
L5
(6]
=8
O]
(@)
&)
[¢9)
} e
i}
(@]
=)
(@]
Hy
=

ouil

o

floors of tie izmculoted ince.

(2) There iz eintecn inches of insgulation arowud




the exterior wall of ilanculated
(10) All enclosed bulldin~s have a plaztic roisture

barrier uvadzr the councrete floor.

(11) Cil=fired ULollers are ucsed in 2ll buildin- s havin~

2.
a heatliis grs

Table III-4

Temperature Levels of Zeated Zuildincs

T7ne ci Iuilding Lininue® o leninun Tew» Temp Differences
riniszing Iouse -1L° o 5C° 600
lursery House -10° to T0° 509
Cowbination o5idn -10° to 85° 650
Farrowins louse -10° to &5° 570
Ferrow-to-.inish Eld: -1¢% to £5° 5500

-13° to T0° cooc

-10% 4o 50° cood

0

¥Yerrowlng period only

C Lursery period onl]

'y

d Finighing period on

See ascumption 1, varse 30 of this theses. (outdoor teip.)



Table III-5

Heat Iroduction of Suine®

[ €]
[
N
(]

of Hos ETU's Produced Fer Hour

1 day old 33
10 1b Q0
50 1b 375
100 1b 520
150 1b €75
20C 1lb 8CO

@4.H. witchell and i.A.R. Kelley, "inerzy Requirements
of Suine and Kstimates of Heat Froduction and Gaseous bLx-
change for use in Planning Ventilation of Heny liouses,"
Journal of Arriculture HKesearch, Vol. 56, 193¢, pp.S11-329.




Table III-C

Ventilation Rates Used in Deternininz
rnvironrental Controls

Pig welght Jicter suLer
Cirin Co/ir Ci. Cifir

Sow & Cne DJay 20 186,200 120 S,000
0ld Litter

50 1b pis 7 4ZO ce 1,320
150 1b pi~ 10V ¢Co 200 12,000

aSource: od willer, Cherles zeer, and Robert l.addel,
4 Hoz Froduction Frosram for kichipcan Farners, (l.ichi-zan
State University, I.D. lLo. 1, July 1SCC) p. 23-2t. (Fub-
lisned kimcooranh)

b10 Crl. 7as used irnstead of the Z0 CIi. reconmended
in the above source throusir recongslideration of sirine
ventilation requirerents.
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Teble III-

Vertilation Lequirewnents of 3uire tuildin-s

Trre of Zuildin-~ ainter SuLiier

T

m T

Coxbinatio:. Iarrcu-.ureer) T.C Cin <,CCC Cii.
Pinishin- _uildlis 5,200 L. L4, CCC CLll.

Jerrou=to-sinich D14 eCC=-1,500 Cri. 1,5C0~1¢,0C0 Cro

Ventilotios rotes i:a cublce feet 7 +iuute vere deter-

per
by telkin: the veuntiletlon rete per pi~ ties thne runber

at

e

i

B RRR

.
H

—

=
= 0O
Lali =y

g iiloa LMLIdihj. Ve;tilatio; rete 1n forrcu-to-ficigh
z of zll conditionc

2
J_....
pvildin:: talkes into accouwwt tie exire:
use

Fhy C [

o
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Titroduction

s

Cbtservation of tae sources by type of information will

£

(Vo)

(o)

ernable the siwine »roducer eteruliie tae aavanta es and

~ o

disadvarnta~es of confinerent gwizne productloi.

[

The commurnicative zud non-commumicative sources of
irforuetion encble the suine »roducer to observe confine-
rent and nuliiple ferrowins. The types of iunforiation
whlch are relevant ere: i1nformation on elisting producitlon
retihods ond inforzatior on innovatlions.

an Inforiative discugsion of multirle farrowin: aud
its relationsriily to givine bulldinse will also be presented.

Thls inforoation 1s necessary to determine the rnost desir-

able swine systen.

antaves of Cornfirerent 3iiine Procduction

Increase in Yrofitc. =-- In cowe enterprises it aas

been observed thet an increacse in capital rey result in

a very substentisl decrease in labor and land requireunents

.

ard at the scne time luncrease output, thereby increcging




too valuakle to be uéed a3 siulne pasiture.

Foriulation of rresent day srowing-finicnins rations
nes r.ade pasture unnecesgary. L.ore elficlernt use of lalor
end cepltel is vossivle. Frofit may also be increased be-
cause of 2 reduction 1in feed cost per pil; due to envirou-
; ntal coxntrol.

sore_cortrol over stress_Zcctors. -- Taerefore, tihe

quality of edible vorx is iiproved. Under present product

ricin~ systews trere is little incertive to increase the

o

g

cuality of the animzzl, so profits wmi:ht not increase enousn
to justify sperndizng cepltal for tinls purvose. Zy coatroll-
irs tewperature, humidity and draft it 1s pcssible to
ircreage profits and reduce risk.

Legs_labor. =-- iany of the advantajes ceater arouud

2

an abllity to desisn into the dbulldin-s conveniernces which
w11l ease lobor reculrenents. The farm orerator nmay de-

eintain the same output but work fewrer hours or

[O)]
[
H
(o}
t
(e}
[

tire bacls for Justification ray be to increace output, while
chansing voriing ccnditions to controlled environnental
conditions. i.e, elininate such ucpleasant tocsks as

heulinm viater, and rewmoving ice from frozen vaterers.

Diceage control. -- Tie developroent of Specifilc Pathio-

cen Dlscecase Iree Swine has wade disease control possitle

in a confinement gystem. SPI sirine may perform better in

a confirenent gystem thian a pasture system Lecauce tie sulne

producexr could keep the piss from cominsy into contact witha



diceased plrs, other livestock or rocdents.

Sublective idvanto-es. == A vwell desipned confinement

systen mey add to tue beauty of the farustead. Frestize
attacned with Deinz the first in tlhe neizliborhood to have

a new metnod of gwvire rroduction.

Dicadvantages of tie Confinement Swine Production

Hirh Invegtients. =- The hign initial iavestment is

orre of the bigzest deterents to the constructiorn of a
stine confinement.systei..

Diseacze Control. -- Zven withh SFF svwine, disease is

still a critical problem. Szunitation practices nust bLe
dilizently carried out 1f herd hezalth is to be naintained.

Zrcellent lcnasenent. -- The level of zararsement abili-

t7 1s increased with 2 highly efficlent siwine confineuent
systex. aere are usuélly .ore vi~g, Lore records, and
rore costs. Little problems carnot be over-looked for
they may be the ones that add up to great financlal loss.
Swine confizement production is rot a way of life; it is
a business.

ultiple farroving becormes nececgsary to justify build-
irz cost. A nultiple farrowin; progsram requires expert
nanagement and haes the inherent disadvantage of year-around

arketing vwhether the price is kigh or low.

Problem Stress Fectors. —=- There are certaln strecss

factors such as tall-biting, bullyins and psycholorsical



(Y
(&%

disturbances which recoiie probleis 1n swine coanfinement

production.

~ultinle rarrowving

Another rejor area of discussion that must be included
in the obcervation process is nmultirvle ferrowins. Tae
hizh cost of specialized structures in which to cornfire
swine has forced rmany producers to keep their bulldings
full of suilne throusih=-cut the year. The nore swire that
are produced in a siven buillding system, . the lover tué coct of
housinz per pis. The desire to increase output witnout
increasing peak labor regquirements has also nmade farmers
consider multiple farrowing.

i.ost swine producers desire to have their herd farrow
in groups in wiiici no farrowiny period would last lonzer
than tiro weeks, thereby naking it possible for the manacer
to concentrate nis labor on the siwine enterprise for a
short period of time and allow nim coxntrol over nls breedinc
herd, <&ince artificial insenination is not jet develored,
concentrated boar power on sows which will have thelr heat
period within a teek seecizs to be tne vest procedure to use

to Dreed a grour of sows so that they will farrow within

As mentioned the sovws are umalanteined in groups, eac:
sroup farrowins tiice a year. The swvine farm is an assen-

aly

bly line whereln ezch sow and eacil groud nas & nuntber.
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B Last Piz in Group

ﬂ_

ot rf ¢ & v 1 13y ¥ 1 &7 17 ¢ 1 1 11

ar- all fo To
ovweqd weaned Zinighins l.arket
” sirst ri- in Zroup
Clert IV-=1 presents tiie assuvrptions resarding tne srovta
of the vi~ from birth untll rerieted. The chart is based

-

on asgssunptions mzade in Caapter 2. A five weell meon weanins
a~e 1s used in thils example, with deviatlors of one veelk

on elither side.

Chart IV=2

The 303w Cycle

1st 204
ieat Heat

4= 21 114 days B
hlmﬂlllll N N

5=-7 22=-20 134-142

Zreeding Larrovilins
Teriod Feriod




vuert IV-z Drecerntz tle payolcal lilitstions of the

c0w. lie chart states that tne group of sous is bred during
tiielr secoid rneat period after weeilliis, souie preducers ey
decsire to walil enotiher v.eiwty-one deys vefore breedin;. ke

3

gov will usually aave nore plis 1L amotier tienty ome acys

ig ellowed, but t in;; tie sovs waey offcet tiwe

additional acdvanrta_e.

[}
ck
}_Jc
ct
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o

The co.. cycle 1s of zrzve ilmportance in th

giinre grysten., If thae sow cycle
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cated, the nuzver of pi_e iz tze
buildinz 111 be as plauned.
Tie total unuwber of deys regqulred frow tecnins of the
first litier to the birith of the wext litter is 141 deors
(Chart IV-2. ¢ days plus 21 days plus 114 days equals 141

rY

2 ~v
cay S) .



Table IV-1

ect of veanlrs i7e o the Total
‘ber of Dcys Letiueen Litters®

Lensth of wesninz ..ean to Luiber of Total
period rarrow in days in weaniaz nunber
days perlod of days
w0 weeXs 141 14 155
thiree weeks 141 21 1¢2
four sreeks 141 28 1¢9
five weeks 141 5 17¢
£ix veeks 141 42 123

2.11 plzs in the zroup are +weaned on tae sawe day
to allow tiae cycle to start over with sows of same heat
perlod.

Charts 2,3,4 and S in apvendix A, present the physi-
cal possibilities of the sow 1f the pigs are weaned at
taree weeks, four weeks, five weeks and six weeks of age.
The swine producer has onl; to choose tune number of groups
he feels he cen ranaze and the weaniny aje he feels to be
desireble.

Cnce tne weanlng age and tne number of sJroups 1s se-
lected, it 1s possible for tae suine producer to determine
a farrowinzg schiedule.

The only problem of multirle farrowing remeining is

to fit the nultiple farrowing scaene to a bullding systerm.



If one vweek 1s necessary for a clean up period ard flexi-
bility, the possible use of tne various bﬁildings is es
presented in Chart 1 of Appendix A,

Upon exanrination of the piysical lirmitations of the
buildings it can be seen taat certain bullding desins pre-
sent bottle-recks in tne system. A cowbinatlon farrow-
nursery bullding can not haiidle more tunan four litters
per year. A farrow-to-finish buildinz can handle only
tiio litters pef vear 1f the pigs are veaned at a aze of
cix weeks. A farrowincg house can te used up to twelve
times a year if tuo nursery units are built. The nursery
can be used up to ten times a year wita one farrowinz house
before cleaninz restrictiorns overload the bullding. The
finishin~ bullding should be desi;ned to harndle the output
of the farrowing house, combilnation farrov-hursery, or

nursery building thet 1s erected.



CHAFTZIR V
A ALTSTS

Introduction

The analysis is an exanination of swine buildings and
swine confinerent systewms according to the theoretical
framework as presented in Chapter II. Thirteen plans comn-
posed of twenty-slx cases Lhave been analysed. The plans

rnd cases Meré selected within the fremework of inductive
analysis as presented in Caapter II. The plans and cases
are presented in tie following groups: farrowing bulldings;
farrov-to-finisn building; cowblnation farrow-unursery
buildings; rursery buildings; oren finishing shed, uncover-
ed feed floor; open finisning shed, covered feed floor and
enclosed finishing tulldings.

The bulildings are aralysed from three deductive areas
of conceru: (1) azriculture engineeriny, (2) animal hus-
bandry, and (3) asriculture econonics.

Aszricultural engineering ovjectively analyses the
buildinge from the following problem areas:
nur.ver of pilzs in tiie bullding
size of the building
layout of floor plans

emnployrent of efficlent equipment
location of the building

PN NN NN

U U —

g e g A

The objectlive analysis within tie framework of animal



husbaundry

be

NN NN~
U LN —
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)
)
)
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VAWIN

w11l pertaln to tihe followinsg stress factors:

environrental controls
sanitation

disease

water

feed

The objective analysis by azriculture ecororics will

concerned Wi

tn the followin: points:

~—~~ NN NN

SUIN =

Ul

)
)
)
+)
5)

(€)

The exauination ol swiue gysteus as deteriined Iron

Constructicn cost

Equipuent cost

tieating and ventilation system cost
Cost cow Daricon of the cases eand rlans
of oune type of builalrn-y

Cost of tae controllod euvironment in
view of ixrroved swine [rowin rates and
feed efiiclexncy

¥lexivility of tize bullalng

the builainz slternatives 1ls presented in Chopter VI.

the following areas: (1) agricultural ei:ineering, (z2) ani-

nere are four swine systems wnich are analysed frou

ral nusvandry, aud (3) azriculture economics.

Slreering

’

(1
(2
(2
(-

)
)
)
)

Tiie ovjective

ral rucbandry

o
o

the voriots

-
./

"
ile

14

an eralysis ol tie silne systews by azricultural en-

conngclists of tihe followir~ polints:

runber of buildings and thnelr function

in the suine gysten

wfficlency of tie buildin;s as a sys-
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sy stels accordins to tiie folloviiig

T‘O.l.h o

(1) Cost of tue Lulldir .z i tle suine

(2) ”O”L cf the buildin s accoriin: to level
of use

Toe coicluslorns of tie cuepter cowslst ¢f o coat Conm
rericon of tie vorious suine gycters., Clonsiderctlion of

tre hunen elevceit w1ll clso be liclucded 1o the corxncluslorn.

tiie differences betieea the various bulldin_ s aud syste.t.

Zaclg for Couparicon
It i1s necegsgcary to dezi.m bulldin s vwuaichh are coin-
varable cnd realistic in 2 ctudy of tils rature. luch tile
hos been gvent in desi-xmins tie bullcdings so thet they

would reflect diffcre..ces due to desiii. ror elaiple,

o) . 5

wooden pexng ard femcli ) were ucsed 1m ell bulldin~gs .leun

1

it nisht be sore desirable to use steel 1n soiie caces as
a vuilldin~ naterial. The follovwin: Ifectures were incor-
rorated into tne 13 plongs arnd tienty-gsiii cases:

(1) Tre rs
to al

(2) The ec
the se¢

(3) The leatlrj ald VChtllathu s sters utilize
tiie sarne types of voiler, fuel, ventilating
ferns, and etc.

(4) The materials of constructlon perform the
saire function.

izls of coastruction are co:u.on
ructured.

~ de .

went in &1ll structures 1s mzde Ty

t—‘ (o J0)
'U d-H

14“ eption -- lanure auers i~°re estinated by one con-
veny, winlle menure gauttle :sitroie cleaners verc estivated
[ ]
Ly enotner coLpany.



The bulldin~s are realistic in that they incorporate
features znd decl:n rractices vialch are recogizized and
uced by farners in the midiest.

The followiny list dellneates tiie waterials which were
used in all structures:

(1) There is an eisat inch coucrete block wall four
fecet nizh on 2ll eunclosed walls of the buildinzs.

(2) Framewalls above tlie concrete wall are tio by
four construction with 25/72 inch iupre-anated wall board
covered with corrucated steel.

(3) Ceillinrs are siz ard on-nalf feet above the floor.

(4) Trusses are uzed in all desi-ns except the open
shed. (plan 12).2

(5) Tuo inches of wall insulaticn is used in the
frariewall and cellins of all heated buildin:s.

(¢) *our inch reinforced concrete floors are used
in 211 buildinzs.

(7) There is a roisture barrier under 2ll floors which
are heated by plis or a heatlug system.

(8) wooden vartitions, farroving stalls znd farroving
crates are cowon to tuelr epprovriate desicn.

() 411 of the feeders are ranufactured by tie saune

company.

e"zlve and lail Truss Decicn" (plan no. 703-01-T74),
taken from Agricultural Lngineerins Colleve, iichizan
state University, Zecst Lansingz, slcnlgen.



manulactur-
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(10) All of <he feed handling equinment i
ed by the saue company.

(11) Two types of manure hazndlinzg equipment is neces-
sary. .anere the wmanure 1z handled as a senl-sollid or liquid
2 auzer is used. wien lar;e guantitiec of straibeddins are

4

ueed a shuttle stroke cleanrner is used.”

(12) 411 of the neating systems are oll-fired boilers.4

Description of tne Dbulldings, Geuneral
Tnere are tiirteen plans composed of tﬁenty-six casecs.
The plans are idexntified by nuwbers 1-13 (see Apperndix B).
The plans point out variations in floor desizn of each type
of building. Tue cases are identified by letters i-Z (see
Aopendix ). The coces present variztions of equipnent

and heating syetems witaln a plziz. Tle plans and ceses

are comrocsed of tine following tyres of bulldinss:

(1) Farrow-to-finish buildir~ (Plan 1, Case i)

(2) Farrowin~ builldin-s (Plans 2 & 3, Cases E=3

(3) Cownbi aplor farrovw-rursery buildin-s (Flans
4 & ) Cases V-I)

(4) Tursery buildinss (Flans 6 & 7, Cacses J=1)

(5) Finisuianz buildin~s (Plans &-1%, Cases C=2Z)

2A11 estinotes of equipment were made by representa-
tives of the American FPlanter Company, Eurr Cex, iichigan
and of the James Lanufacturins Comrany, rort Atkinson,
wiscorsin., Tze rrices quoted are I'C5 and are zubject to
chanre witiaout notlce.

4All estinates of heatin~ systems vwere made by i.r.
Don Runniel of thne Licale Zeatins & Pluibing Conpany, 3azi-
av ichigen. All prices are r(U5 sazinew and are subject
to chenze witaout notice.
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The farrow-to-finislhi building 1s desi ned to care for
pigs from birtn to market. In theory, tne pig will not
leave the pen it is born ir until it is ready to zo to uar-
ket. Tine bullding must iancorporate features vhich are neces-
sary to care for the piz from birti.to market. The buildinz
nes ten pens which hold ten sows and thelr litters.

The farroilns bulldings provide an environuneut for
the birth and care of young pigs. Ten farrowing crates
are capable of holdinz ten sows and their litters. The
buildins is usuelly used six to seven weeks per group
farrowed. The period of use varlies zreatly accordinz to
the weaninz practice, and efficlency witn which the build-

in:

b«l

is used.

The cowbination farrow-nursery 1s desligned to care
for pigs from the time they are farrowed until they are
recdy for the finishinsg shed (approx. 40 lbs.) The build-
ing presented hes ten perns which will hold tew sows and
their litters.

The nursery bulldirgs are used witihh a farrowilinz house
to provide @ countrolled environneat for tane pigs until they
welgsh enoushh to be placed in the fluishing bullding. The
buildings presented have five pens wihilch will hold ten sous
and tihelr litters. The builldings are desizned for attach-
rent to a ferrowing house, tnrerefore a wasn area for scrub-
bing sows 1z provided.

The finishirg bulldin_s are composed of turee tyrpes
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of structures: (1) open shed, uncovered feed floor,

(2) open shed, covered feed floor, anrnd (Z) ernclosed bulld-
irgs.  The three bulldinss provide different environiental
controls. fThere 1z ruch controversy; between sulie producers
as to Liow nucil cowtrol 1s nececsary. This thesis doesn
ettenpt to aunswer tihie problew; but 1t does deteriilie
cost ofvcontrolinq the environrent in tiae tiwree typec of
buildinzss. The buildin;s ere decslsmed to handle tine output

of the ferrowlin:s lhouse, nursery, and cowbilunatlon farroii-

nursery.

Farrovw-to-riiisiy sullding

Tihle structure is desiysuned to raice svwine fromw birth
to market without removing the piz from the pen until he
reaches nerket vel~ht. The buildins 1s degi~med much like

]

the combination farrov-uursery builldings (Flan 4), except
J

that the pens have been nade larger to acconodate tie

i7s at norket srei-nt. If eizht pl-s ere raised per

o]

litter thel ei-hty square feet per pen is needed (Table IIL-1).

Sirce autouiation seeis hi~zinly desirable for tie finish-

|

ing pigs (40 1lbs - 220 lbs.) only oune sutorated alternative

]

of thils builldiu- was estitatad.

Gusbaerndry Aczects

Since tre bulldins is desi ued to take care of pigs



frow birth to rearxet, tewperature, nuiidliy and dreft coun-

e ~

trols are bullt for every are ecnd el 1t of silre. There-
fore ventllation doors ave been bullt into the frouwewall
for suurer coolinz. In addition, a time-clock creracted
sprey systeir cools tiie pice durlns suinier nontins. Coe cir-
cult of ot water pilpes are lmbecdcded Tvwo inclies Ttelow the
surface of tie creep area councrete. auotuaer ot water
circult supplieg neat tiirousi: vwall pauels.

mach vewr s & double sloped floor; tiils fezture iz
egcential for countrolins tzste wien feedin the so.. in
tiie crate. o aujers cerry toe canure ouv of Tiie bulld-

i .ater 1s provided autoictlcally 1u 211 penc,

eca

(W
w
[O]

utoratically dicpesiced to eaciu crate by a feed dis-

renger ~.uich rejulates tae feed to eacn =oi in o pouxnd

e gows, 1n tne builcin; are tue

eage 1n tais structure. IL the breedlu; herd 1s clean,

the mana er can control dlsezse y uglng saultery rractices.
~ L4

wcouowic aspects

}_l

in_ costs ;10,890.07. It w1ll nhandle 120

Thaic bul

o= .

Divs rver yeory tuereiore thie bulidin: coot of productlon uer



is CL.CC.  Tils stiructure lies tie ni-hest cost per »i-
msroduced of oxny concldered 1x tiis study. Tue inciiilcient

vee ol sucii eoumee‘t s Tarrowiny craotec, coolin srysteuc,

o

nergers, eating gryciel, ventilotlion egulivpuent and

2

Tfeed dic

[ ]
tJ

auers ccuces tuez ltiler cost rel pl- rroduced.
Tre buildin~ ig ot uged to canacity. irox tae
tre vips are icared until a wmonta beiore they o to rariet

the 2icess uuiver oi cquare feet varys from 400 scuare

mals . ~ )

feet to 100 couvare focet., Thls study did rot exawine the

riable cost of »nroductlon; tiereiore, there wnay be coue

O

,_)

ivontarses 1n fecd conrcunntlon aiid rote ol jaixn twiiich will

o,

[a]
(9

offzset the licreaced fliled cost of »roductloi.

Lo 13~ .,'1,",—’.-_»‘,.
FParrcuin- tulldin

“nTineerin Aspects

furction exre

!_!o
r s

Four corvirations of bulldin; degi. mm ant

analrysed. Flan 2 (see ipvendix Z) is the popular sinzle

aisle 2liernztive. Two cascs (B and C) zre hot water neated

@
)
0

e 5 has feed au~ers and renure ausers to reduce lawvor.

e C hag an outsgide rlatform for feedins cnd vatzsring

@)
)
Q0

5

gsowg. Frlan 5 wag decl ned to ascertain the cost of a

s
-
(6]
¢

double aisle buildin-

- »

wihlch uces eqgulinient efflciently

1

Tue tio caseg analrised are arn eutonatic zlternative (cace D)

411 the »ncas have a2 double clorved floor to control
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ciie ©loir of waste. Toe ferrowlis pens zre decsli omed o
N PO P .- - N B < B T I
0ld ei~siit pire and 2 soiw. The pens zre L £t O £t to

allow for ecuiniient., The peuns shouwld e £ ft i 7 f

lternatives have

[®]

sows 1w axd out ci ti.elr cratcec. 4All
2 hot vater heatin~ g ctem concligsting of Tuo clrcults.
-+

Crne circult 1s corwer tublng leld tuo inches Gelow the

curfa f the corcrete 1lu tie cree» arez of tie pens.

o

bl
-
Q
(0]
o

~ 4

The otiaer circult conrnclsts of Lot ivater panels on tue wall.

—t

Corcrete blocik sidewalls 4' hi~h vere uvsed to faci-
litate cleawnin: and to increase durciilit;y. Ihe outside

vloatforu of the wanual alternative concists of a fenced

&£

b
5

uilnped it vinterized vaterers and a

1 coucrete lot e

-

nerd feeder.

A .
Tusvandry Acpecte

Terverature 1s ugintalned ot 20 during the first
feiw deys of 1life for tiie mewbor: »i;s 1m the creep area,.
s are turee deoys old tie temperature will
sraduzlly be decreased to TCO. uuidity and odor are con-
trolled by a ventilation gysteir consisting of tivo fons with
a tire clock control to reaintelin uridity below 75, {for
bulldins naterial protection. Drefis zcre controlled by
usins solid »lyvood peamrelins for pen vwells., Scnitation i1c

coixtrolled Dby hcad labor or recherlzeilion sixiler to tihat

L



in the nursery tuildiu-s (Flans 4 2und 5). Diseuse nuss
be controlled by rnaxze-emcnt. The bulldiun; desl~xn doeg in-
corrorate some dicecase prevention features. (1) Zach waterer

cenarately controlled uuit. There is a float control

'...ln

~i

of orzeniems fro:r one gow to anotier. (Z2) I
te was sgelected beczuse of 1ts avllity to lieen tihe floors
dry aund vearwy, taereby reduclin; orjanlsi breedlns areza.

() In the avtonatic buildins, urine and wasted water is

allowed to drain avay.
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Soume poor Ieaturec arc tlie wooden pen
clean). Tiey vere used in the bulldizs desi—n to fzciliteote
estiviation of bulldin~ cost aund comperison tevtiveen build
inzs. Also, 1t may be decirable to remove feces from con-

tact with tihe ploec wore olten than by the grystewm of tiwlce

a day cleaning, therefore slatted floors have an advantar-e.

Icomomic Aspects

The cost of itie alteriative forrowin: buildin;s con-

Sinsle aicle, automated, hot water, rlan ¢ case L=--.7,1350.03

ct

Sin~le alsle, reruel, = vater, plan 2 case Ceme==== 2 ,045.73
Louble alcle, autonated, ot vater, plan 2 cage D-=-=,7,552.47
Double aisle, nonual, hot water, plen I cage Z=e-=e= 0, C45.74

ma g L 2
e cingle eicz
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corpared with 740 zquare feet ia the doubl
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tZe btulldincs are uxeculivred tre single aisle costs ,5,045.73
s compared with .5,C45.74 for the double alsle farrowir:

Py

aouse, TIne additioral cost of conztruction offsets the
advantase of using coumon cusers for hanclian; feed. IT
tie bulldin;c are equlppea with feed auers and nonure
ausers, tiae cogst advauntare 1s decrcaczed becouce tie cdidi-
tional cocst of coustrucvion oifsets port of efficlency

of the equlivreznt. Cage D 1s 200 wore than tae egulynned

The odditicnal cest of egulpient is ,2,100.C0. vwaen
uced in a giine gysteu, 1t 1s posclvle to reduce this

ele 1izh egulnzennt cost by cowbinirg buildiunrs.

[$]
ct
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The ecuilpuert would unave to be Justified on =savinss in

labor and ccocnvierce.

P

~ursery Lulldins

Zuglneering Aspects

There are five nurser, caces usinz tio »lans (sce

Lorendin 2). Ilan & nas tirece cases
(1) Cose J is an automatic desirn for vezned pi—cs only.

t Les a feed auser aid tivo nanure auters. Iecause of the

H

esire for slatted floors, this alternative was gelected

o,
[¢2]

.

for a comrarison study. Siteel resh vvas used to cover tue
floor erea of the peus. Thue concrete floor is "V" shoped
to enable the ianure to flow to an auer at the Dbottowm of

a0 H~-1
viie v .



It c¢lso Les an feed zujer cinda tiio zorure cuers. A conven-
tional ot nater gycteir circulates sater turou:ia tie floor
and peaiels on tie vvall, The circults in the floor keep

the pex area warxz oxd dry, whlle the vall units add neat

1o 2ir displeced by veatiletlozn.

() Cage L 1g a reuuval desicn for vezned pics. Tuils
rarticular bulldlizy 1s tie lowest cozt nurser; of tie al-
ternatives precsented. reed must be trou~ut 1uto tie Luild-
in vy wend eand Lawnuiec reloved vy heond.

ad - Lard ~. -
iar. 7 nas tioo caczes:

w

(1) Case 5 «i autoicted desi. n havin: a feed
auser and o nanure susers. rrovislone are pacde for

the care of sous; trerefore tliere iz . creep area for the

(2) Caze i 1s an hand orerated alterrative. It
hag ot vater eat os doegs Case ..o All feed ruct ve trou-iit

] =

into the vuiliir- peaually end 211 iearure reuoved umernuvall;.

Tlie nurzer; vulldin~ ig necegsory to fecilitote n.alli-

- e . N <. Fal - ~=3% e o~ - -y B <47 - N SaTy -
nun vce of tiie forrowiic touges. 1D tiere are tore vaan

-
four Ierrovinz rer JFear, ot leagt oile uurser; vuilcing is

-

nececcary. Tho vullding 1D forrowli’s Iitli.-

]
[©]
H
(6]
.
D
(o]
o
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ver t.ore tuial tielve tiles a ryeor.

Tl.e declslion rcoardlzn wilcwe bulldin to erect deends
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ls re-uvloted o7 o ventilotlon ¢

v

olsture leveles below To,.. cCraits cre controlled by usin:
go0lid »lyvood nixrititionz for 211 vellcs.

_crzure 1lg oudled iz three W
cuters, anxd a clatted floor. 411 tiiree Zietliod
trol tie nomure prcilen, but vorying atounts of labor are
nececed.

Iz the uurcery core Lusy ve cierclzed to nrevent dic-

eace. Jron. ccrins into contact witii tie pi~sc. I tle Tizs
e M PR | B ST A B ) T . o- .
are "eclecn" wlien trou~mht inmto the bulldin: tlery caun Le en-

vected to zcualin thet we 1i the Lareer exerclces caic
< Nal

in lteepniny gcugztceccted dleceace carriers out of tihe buildin:

cleain clotiice and foot poic.

zconomic Asyeccetls
The vwwo tyrves of plaors € ond 7 differ simificerntly

in coct. The buildinrn~ that 1s deciced oxn rnust ve overncd

br the ave of ireanirn. . wihexn the cost of the lLiecatlun~ systern

N

i3 coxgldered tiie cletted floors cost the some as a nhot

water neated ranure eu_er rewoval gystemn, If the entre-

Lreneur clooces gol.e otler meviod of neatvlin; such as elec-

(—'.

t bulbe, the initizl cost of tiie concrete

H
-
o
@)
0

. .
ric pads o
4w,

floor buildin~ tould be ceongciderable lesc. Studles at

J-._

Tuniversity of Illirols indiccte that v»inss soin 12.5,. faster
or 2 zlztved Tloor tihion on a conventlonal concrete floor

tne forii of 250 watt



(@)

bulbc. Tlle Ttot water gysterr of neatin Loy balaonce sone
of <ie advartoles of tae cloatted flcor in thot the floowr

[
9]

went ary.

"he clatted floor comctiruction cost (,2,215.23) is
concicerably nl-ller tiiann a comiarable concrete floor
(.2,140,24)  Uovever, tae hot cir syztem of heatin is
nuck lesc e¥rerncive than the wov veter. The total build-

2 cost of the slatted floor case is ,5,%24.52, walle,
tiie totcl buildin~ cost of tue cownoarabvle concrete floor

a

bulldinz 1= ,2UT.L9,

b

The glats must cover the entire area of the pern 1f
taey are ~olnr to save mueih labor in cleaoring meanure.
.ooden slats siow ccuclderclble vecr after 1¢ wont
Steel wech (uced inm thls study) Lias been uszed gsuccesefull;.
It is 1::0“tWMA that the ri-ht size ozexninss bLe used to

nadle tiie pis to rove aroud.  Tie ~sreat advantae of

(2) lower iziticl cest of

Znzirneerin Asrpects
0 pleiig, coxmposed of four coces ere precented in
“i.d. Jensen and D.Z. secler, Floor Dcsi-w zud lotericls
in Icuvglin~ fer Grovin“-“inlu Ars 3ulic, & LCLOTT Frevtica
for tlie Illiuiols Siwine Lrowers wmay (urbana, Ill: Tzivercity

of Illinoig, 1.¢1), »n. 1-4.



Arpendl Z. ALl four bulldinsg iove tie some trwe of Lot

waver heatins erstem. Flan 4 is a gingle aisle bullding.
It vas selected because of its wide-gnread uce. Plon §

. owefore estimetin, thie cost

1
of & double aigle buildirs it t.as tiousiht thet the increas-
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e n congtruction vould be offsev by tlhe

reduced coct of cauicment. 4 sow lot is provided to exer-

'(

- o

cise, feed, ond vater tie ws 1n tize unecuinned cases &

end I. The gcow lot (.45C.44) is resarded as aiu equinnent

expdeiice 11x that 1t is notl uneeded e tlhe buildin: is
avtonated (aszumin; the sowe do rot need eilercise beyond
that they set in there pens).

an

The eize of the tuildins 1le deteriized vy trne number

of sove i & ~rour. If tihere are ten cows in a ~rouv,

there rnust be texn pers. IL Tthe bullding is rot autonated

then the pens could be & foot nerrover. Tais syace could
+ .

be uvused to widen the alsle to five feet to ercble easier

sow landlin~.

Dicease 1s an acute problem in tils vuildin-~., Tihe

buildin- must Le taorou;nly cleaned betiween ~roups of pi-

0]

ic in and out of tie buildin~ rnust be countroliled.

©

water ic provided automcticell;. reed is Ted throuch

-

2 controlled cu-er greten that will dellver exny ratlon to

&y ore or & conblinatlon of Ieedex



in the pexns are adecucte to mold eliz:t ol z wer litter and

tie sov. Tewpercture ils controlled tiiioura & ot water
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reten in ell cltermatives
telow tre suriace of tie concrete inm tiie creep crea. osun-
pletenntal eat 1 provided vy oo noter parel incuclled

%

low o the ovvuside wcll. Tne lustalletion of Lwov

a.

to wrevent condensation of molsture in the vuildins., Dralts
are preverted Ly tie colid plyvood penm npartitionc.

Scrnitotiocn i controlled eltiier by mernucl clearin:

P

or nechonlzotion. Lanure avrers cre capcile of nondlin

gewe liguid vocete. Tucy hoave tie digadvento e ol belns
wieble to wexdle stro alcouvotel . I Leddlis ig to Le

covers tlic ranure cwer to prevernt injury to cow cor pifs
- i [ J Lk il

durir~ periods of oneration. Tae pern nas a double slope

to prevent licuidc fron ruvosiiy frow the frount to the rear.

M Ju

Cdor is controlled by an adeguate verntilatlon systewn. uater

(

ig »rovided in eacia pen of the auvomated bulldinms., IZecd
is provided cutonetically to awny couviratlion of pens. 1iu

tiie meonuelly cleaied vulldins a eglucle vater faucet 1s

vrovided i tie clean-un crea. ZLie feed rust be ueanuelly

carried into the vulldin- for the ri-lets.
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ecision zreunoing with tic entrerrcur wleticr o

cloze =2vtonatic or cuildiin-.  Yoe auteio-

3 LTI - e [ TN - [ i - 3 B
tic eculnient cczos 2,220 to [Z,7C00 under tlle

~ = me - 4. S 3 ~ Y e, 3 .- 4 N4 S - deT PN
nade, lere are 1o giudles wilcl polint cult if tihie eqgulun-

et 111 zoy fexr 1

e cogt ol thie alicriatives of cowbvlinoiion forTon.

nurcery bulldlin~s cowncidered 1cg:

XS s N~ de L £ o . ; — o~ - ) —
Simsle cicle, cutonated, not woler, vlon 4 ocage J-- . ,2000T7C
[ SN 2 e e R R U L = - -

Single cisle, rzoivel, ot vuoter, vlan 4 coase dm====_C, C7.71

Jouble aigle, cutonated, not water, »lui 5 case ==, 27.C1
1 le, nonuvel, Lot water, plam 5 coge I===-=_7,427.2C

The eculrtient ciivence iz thie dificrence in cost wwithin

ecte dirfererce due to desci-um, &id equipuent.

£

1
A1l four pleng will vrcduce tiie gaie numoer oi »Hicrs. It
caould e ewpinagized that uwarnsoencent abllity oy reflect

differcunces in perforicrce ol »ijs witnmin o buildlizo. I

the raorarser refuces to clecan properly, 1t Loy be nore pro-

fitable for kiu to o to Tiue ciperce of lugtallin: lccianiz-

ed egulzient To rerove nanure and urinc.
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Cpen ririchin; 3hed (lncovercd :ecd -loor)

The floor plan of the open finlshir- shed ic nrecented
in Flen 12, Apvendin 3, The cied on tle councrete rlotforn

1s ler~e enousn to provide sleerin area for 32C pi-s. The
S 1=} < - u L e

rest of the vnlatforn 1s uvsed for eercice end feed ares.
e alternatives of tiie nlecxn cre Cace VW and Case .. Cacge

w dlffers from Cocse L in thet Cecse . ras an feed zuzer and

sanutitle stroite nanure cleaner, w.dle Jize X &35 a cocacrete

I
0

apyron Ifrow wnlch to cervice the pens.
(nce the forrowing cschedule 1s cccerteired, the size
of the buildins nay be determiumed., 1or example, 1if Tae

sous fearrouim: ten

H,

9]

ferrer decides to hove five -—rouns o

tines a vear, tzere would be four zroups of pil s in tle
finlehing buildin~ 2% one tize (4pvendin A Chart 5). As=-
suuin~ that tiie foarier hce ten sovg in ecca sreocup arnd tae
sows averc~te el-ut plae per litter tihioxn the Jinlciin: btulld-
in~ would lave to be desl-red to accomocdate ZZC pluz (LC

The pi~e in the bulldinzc are four aliferent
eces and wel~hts; nowever, csome pi~s will —row zloler or
fester than others, so tiere will be overlarpiiz lLet.een
Some /[ rouls.

are vprecented to deteruilire the

Py

0]

The followin~ step

size of tiie builldin; neceszery to housge 220 piso



(1) Specif: tie total rumber of scuo
vy eaca ~roup of »nivz for slcepin~ end fe

tlie total nunbver of

dn -

waturit iz

Teble V-1
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Lecessary
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soed-
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Pl owel it 2C ¥l oZor Iozo
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sS»nace
Zeculred
i1 33 It

Total I :ace
Zeoculred
in 33 Ft

seen to T2 lus 5 >z < SATHACO = 40
75 1lbs to 125 1lbs ¢ 4 co 3EC+400 = C00
125 lbs to ¢o v e, L204420 = QLG
Lnorizet
S0 Hoshio = 2.0
Tota Be 1,3CC+1,040=3,2C

momo
J-.-I-‘.

Calculated frou:

1

esrinz, Vol 41, Lo.o (2
=d Liller,
Fro:
I.J).

Calculated from:

YA Io" froductlion
iciiiroun Stote Uwniversiwy,
Publiched lineo tranil.
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Crart V-1
Placerent of Tie in Fens of ©tie Cvexm Fiulclhin~ Sled

40 | 40| zofzo 124 23] 23] =3

n
!
n
U
n
W
n
N

wneinn the wels are loid in 2 gin~le roiw 1t 1s eaclierx

4 2~ A - * T ey AP, At oA <4 mee > 3

o ingitcll otericls nondlin eculnnent. The zled zlco
~vovicdos a ird trecis fTor the mono " A o noclitlornc
J;._O'v..Q\,;.; 1S A T CTClul ICTY C.it PCllToe Jceouers o TOZLTLCI.CU
LN _— . L., . 4., - RS S Jae - ~— - Bal PO + N . Nal b

1a 7pea liunzcg to nernlt Uivo mens of nito to usze cie Iceder,
m-. - 2 . ~y Kal < Fad N 1 - 2 N~ - an € s Fal - “y -
Th.ere Lz 120 Teet of ventllotlion doozrc o tie cliied for cun-

Ler coolin~. 2uie uncculizted alternative hag e eislit foot

concrete Crivenoy to focilitote naanure clecaiin aud feedlin.

Thiz bulldin- coes little to renove the =lg frow Loy

of tie cirecc cowdéltionc of tue rposture zysten. Teunerc-

conditions. Leddin~ 1sg »rovided in the clechrin~ arec.
There ic o colid »ciiel betiecw ever third peir to slleviate

rart of the draft pretlem. oter ic autoumatlcecall) suzplie

P

£

Lrousn an underocround virint cysteil.  sornltatlon 1s tondled
citiaer by o uonure clecner (Cace 4) or troctor =2uad scraner

(Cose W)e A zlisnht breocecze will toke care of nczt odor

problaic. Suizier coolin 1s provided by the ventilation



doors arnd o time clocii controlled ~roter grrar in each pen.
Dicecze 1o of corcziny w.liznever Lots ore cowmrined., Tie
nos are cloce tosetler - etbelddiil, Galnnecs, or care-

tioxng im wilclr dicease coi gsuread

',.n

legeiieze con create cond

\

Lcononlce ssnecetc
Ti:e ecoioiiics of corstructiiag suveir a2 bulldiny are not

clearly uncerstcod, tecauce corclucive evldemce concernin’

temperature, Dwnldity eild dralts az net veen deterninced.

The oven sued doegs l1ittle more than brins; the pin pacstiure
to the borz lot or toke the piss frow tie drylot to 2
grent proolens of
tiie poagture crstewr nloue tie coilne producer uciig thic
systel. w.e% beddin~, winda, eiltreie cold, cuwoi, rain cnd
ot sun ore gonie of tuhe vroblerns wilch remain in this

~

nocdilfled coriinecient deci-n. Tiae vater cystex and auto-

’-5

ratic feed gysten slwould »revent the vigs from experienclii:;
the strecs of rumulii~ out of feed or vater: hoiever, it
seews quite eivencive to Justify ceverel thousand dollars
for tle counvenience of laidlin; feed aund tater autonatically
Tnis bulldirn 1is tle lowect total coct Lfirnienlr;; altermative
concidered: nowever, its effect on tiie cozt of production

.

Py e 2 1 -A Gl N A e P S
covinos in labor. The autouatic slteruc-

o’

[v]o]

. -l J

ver vin 1z to ralce fiZled coct and to lower veriablle coct
tiie extent cf

tive, (casc .), coztz .1C,Ll2C.01 23 coupared with ;2,420,808



for the maiaual cace (case ..). This bulldizn-~ 1s oune of the
rzoset flexible of the alterreatives considered because a siine
producer caxn corvert 1t easgily to sone other use 1f ne
desires to quit raisiis pi-s. It suould be furtier pointed
out that the zutczatic alternztive is 1,00C0.C0 less than

a corxrletely enclosed, autorated and uniaeated firisiiag

building (Flen S).
Crea Finighing 3ued (Covered Feed Tloor)

in—~ineerin~ lcpects

The floor plen of tne firisiiin: sued 1c presented es
lan 12 in Appendix O. The sied covers tne entire ccncrete
platform. It nas triree wizlls protectins the pigs from tie
veatiher. Tne fourtn vwall is left opea co tnat gypecia
vertilation eculprert is wot needed to rezove molsture zud
odors. Tie alternatives of the plan are Cases Y and 4.
Ccse Y differs fron Ccse & 1n tnet Caze T nas a concrete
apron wwitn whlch to cervice the pens. Ctice Z ne: eltier
a feed auser for srind arnd nix ratiouns (Case 21) or an ni i

). Lotk of the Cacse

~
(=4

molsture au-er and feed troush (Cose &
Z alternatives ;cve e csauttle stroie Lanure clesner.

Cuce the farrc.in; scledule 1ls ascertained, tae size
of the covered feed floor can be deternined. Tune floor
plan of the covered feed floor 1s tile saie a5 Tle uncovered

feed floor (FPlen 12). Pen nalls senzrate tie sleerins



area froxm tie feed area to reduce t.e Lovenent of zir =ud
to prevent tae beddin; from belxn; pusied ounto tihe feed

urpose of coverin, toe fee

1

2

floor is to pre-

o)

floor. Tie

e]
¢

n

naede tie area

¢

vert the eccurulation of sxnow iz wiunter, to

ia surzmer and to prevent railan froo dilutii: the nouure.

dusbaundry Lspects

rowm tlhie view-volnt of txne giilie hucuoczdr) s
tiiie bullcdin~ does correct aul control tne stresc factors
of the pesture sgyeten. Tue i ig relileved frow “.iti-
tandliy; extreie cold, or ect aund Ifro.: weliius tirou:h
£now or reln te eat axd drink. Drafts are coatrolled if
tlie bulldin ig pocitioited correctly wita the wind. Tiere
is uwecuelly sufficlent naturel veatilation to prevesnt odor
frox btecoudn: & prowuvlei.. Siuce tihe i ig not allowed to
dry tiie floor or to kill or:amicuc, the floor tuet ve

3

clecied several tiies 2 veei to leepd tl.e bulldinr; caniteryr.

oA T 1 --- ~ P - 1. LI BN e S e ey N
If rencement 1s loiz, cdaopuecs, wet Leddir.:, cud ranure
b b} 9

car. create dicease breedilis coniitlonc. Yo encoura e feed

corsunrtion on hot deryc taere i1s a ti.e clocik controlled

gsul..er spray erycten.

wconomic Asrects
Tiles btullain—-, AT erectzd oo o avvonatic uvinlt, cocuiz
. b

L T15.28 tlis 1s epnrciliately 1,C0C0.0C0 wore toon tle
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lees tlheon zi eirclonced cutoctlc, uvileote
Ty A 30 Fal - . I T ~ - -+ A

uilciz: ., e e LCIIUVC L VL1l UT 138 gricucu
— 4 - 5 . R o PR T N
, 10040, Lhlg iz ooerorliotels o0CWL
P S - - - .
C_ Cil Loed U..coVeltuw LeCL IdlCCT Ciiu &.0X0
3 ke e - a ) e s A Aot em Atarat e
lezco viscead  LLLT O Ll S ARG ATY [eXSFSuVICH \.,..'..g'vc,.g,’,
ne pERE I L - . K PN E ~ s ma Ty A
T.e vicgt goviis s to toe oo rrcauce
PR e T P B o
0L lIeclucel LIuor . Li.Ccresocl 1ecu €.y
~ e S — 4. . e KN . RANEH e E -
covid nmot “et et @ cltcn &z tiie coell
] Rl - e - LI, P o Pl - .
cc tie feed floor 1z Trgoccticd rrel e

Soell velitilated
1v 111 ccze
O LOIC T.ll. L2
I

R ST N
PR R V264

N e e
eiclenced Lulildll: .
S e F PN

1Y 2.0 C i w6 101

cle.c .

3

coea elternative
RS J P -
St Calw 20 .

Te ccvereld {feed ilocr cuaould oo roli=2cuvrs of rescove-
o et velcdias i g0 Ifio.: tic coiicreve floor Gurin
toe viater vorntlis. urtaeriore feed eflficlenc) ciii tie
rete of ol piould 1linrove Lecause tle feed esren 111 e
ccoler i1 tie zuiser.
wuclozsed rinisgidn fuildia

Liplneerin @ ALpPECTO

Jour plonc of euncloged fi:izilin; vulidlins ore ure-
ceuved (2,0,1C0 axd 11) in .oncodii L. Tlcre are .0 casoo
w1t ecca vlan, Qe ovjectlive woz to dcterilie tl.e cost
of structurcs w1tk ieojor egulzrent 1telc errcnsed iz dif-
Tfereat varys. rurtacriore t.ie cost of o neatlin:;: grsten in
the enclosed Luildiin~ was deterained. Flens 5,9, and 10

-2

are tie sorme btulldin~ wilta chcitres 1lu eq
Plen 11 15 decsitied to adrlt a tractor o

ulovwent le;out.

r other form venicles.
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Thls aliercative wos zzlected tecoiee of 1tc cyoparcut o=
sulerity a¢ to czcertoin tiie cost of such o desl 1 wlicn

ounn~letvel, enclose, veutilatioi,

e
(@]
I
r
J
-
o
’ So
’_l
[a)
t
+
I3
!
'_J.
"
O
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ocdor, nunidit;y =nd teirperzture lecowe rrovlenc. There are

1

to tile zolutioun oi ti-

—

se wrovlens.

W

t

(1) Placerent of trancparent filver locos 1i the roof

&

w111 edrit Lieet to dr; the floor, bty overii; vertlilation.

pocslble to contrel odor zi:d to keep tie nu_idity

i
t
[N
O]
R3

S i J QU

oo The ircide termperature of the bulldin- in tle
vinter ioutiis 1111 ve tlie saie as tiie outclide telperature.
less in the cellin; hag a dizedvantzae giunce it

reats the bulldin~ in cuwizicr wentus wien the suire siould

(2) Liother aroroach is to lusulate the bulldia: ith
tize ictention of lettin; the bLod; hieat of the pl- s «eep
thie builldin; veaerr, If the bullcin: is kept full of pi_s
and the rrover ventilatioun rate iz uced Tien the plis con
Zeep the inside tenrerature at ZC” cg loii ag tle outlside

emperature doegu't fzll Uelow

(3) The third alternative 1s to insulate, ventilate,
and add suppleumental neat tirou.n a ot water hestins
‘sterm, Caceg Coved. auud U present the cost of cuch sys-
texs. The buildings cre desi ned to neinvteln ingcide teu=

ature at £0° wien the outside teuverature is -1C%. ot

3
(0]
H



7

vater rines circulate tharouh tre floor to keep 1t dry
ard verit., Heat 1s provided by hot ranel wiitc nowited
on tie wall of ti:c bulldinZ.

L gimliler procedure of determinin- tiie total ruuber

of sguare feet requirecd to liouse tihe ri-s 111 Te used as

(1) 3ince tlhere is 10 differentlistiocn beticen the
cleepir: andé Tecd arec in an enclosed btullcding, tihe crnace
reguirerents are 1reduced, Toble V-2 points out tire totzl

-

space needed for four groups of SO pi-s=.
Teble V-2

Total sSouere Teet lecegcary to Zouse 220 Fics
in a Znclosed Pinisain: shed?

Fi~ aeicht S5ag It Pi-s in Total 3Space
Fer Pig Zroup Eequlired 1in

5q Mt

400

I~
O
!
(@b
O
[
o
[}
(91|
(¢
(@)

£0-120 1bs ¢ o 430
120-1£0 1bs g £0 €40
1€0-220 1bs 1C £o e

AN IS

w!
ne
(@)
N
wl
P

Total

aCal ulated from: T.&. Hzzen and Deou. hmn old "Func-

Na)

tional ard Zaslc Legulreumerts of Iuine Zousinz", i'rlcuW-
1l Zr-ineerins, Vol 41, lo. 9 (september, 12écy, p.oco.

e e b+ e e S e e



(2) ixm 2ddltloncl zrea of 2C0-4CC couare feet siould

(4]

be suffliclent for fleiivility and overflol cauced bty ler:e
litters.

(Z) Determine the zize of the bulldiz; thot will iect
te cpecificationg of stens orme aund tio. &altiov i there
=, 1t 1=z deziralle
to make tlie peuns lownr and rarrow, &llow wno Lore thon =0
riss per pen, axnd xeen tlie peus ol egucl cize for flexibi-
lity. 4llerys axnd driveuorys w11l Le cdded to wiie builliin;

veclficatlone later. A& councrete platform 44 feet by (G

fcet <divided i1unto tuelve peiis, eaoch 22 fecet Ly 1C feet
7111 eet tne reguirerentz cof 2,4LC scucre feet to 2,720

cquere feet

(o paper) to ucle zure t.at encusi cpace ras been provided.

Chart 4 illusiratec ti.e pls crrarnienent uced in the enclosed
1

Floccient of P1-c in Feuas of tlie Lvwclosed
Pinieluing Shed

40| 24 25| 2020

n
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n
Ul




.}
Lt

&4 Tectensuler tuwildin~ i1c usuelly Lore eipeucive to
build tian 2 scucre wuildi: -y therefore, the peuz are laid

iz a double roi to zcile tie Tulldin: souare. Louvle water-

ers are uced to lciuer eculpLent coOste recaers are also
arronted g0 tant o rens of piss carn utilicze thel.

"

- i .
Zusbandry JLspecis

Temerature, nunlicity ond drafis are couatrolled oxn

vrecents tie elfect of tenperciture oz the productlcn efficlenc

Tevle V-2

Sffect of Teuverature orn ITroductlor Lificiexcy of Zulie

e e
Ter ¢t o 8] cin
fer o 10C for a &C0 1b
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¢C” and tle ontiiul teioerocture for o 130 1b pi- is
fie avers e velrut of tlie oiocs 1o thic Lvvlldii iz eppro-
irvately 120 1lbg, tlhcerelcre tie telperctiure of tie bulldinz
boetieen €09 2ud TCOY for optiiws efliclencr. iwil-
dity doezn't prezert 2 nDroblew to the ni— oz tecots have

1

ilcated thet ze wi1ll veriori: ecuvelly ell wuder vearicuc

5

levels of iumiditry. The eficct of crafts on olier pil

is not irowa, novever cnilled 2ir in tiie viznter tlile ic
thou i1t ©to te detrluintal, Cvercroudis 1s ot a vroulcl:
12 tiie ferrovin scuedule 1s 1iidly adierred to, 1f tle
croupns of siize are waolntminced; end 1f tie floor snace re-
¢uireients are folloved., it no tlne caoculd tiere be iore
tioen fif4; »icc 1 a pein. wcoultatlion becowmes a »rotlenm
unless delly clecnin of the rvens 1s uced to coutrol lanure
and odor. I tie floor texpecrature of tle bullding 1is
rizh enouni: to kXeen tie floor iier:s crd dry 1o wvecaint 1is
necessary. Llcecse cowtrol is tie wmost critical rproblei.

of exclosed Dbulldius,., Lliex the bulldli~ 15 bein: used

9]

in a gyctexr in wilch tihe pirss in thae bulldirn;; vary in
2t from 4C lbeg to 220 1bs Tlie varlonce in vel~sht
and aje, conblred with & lorge nuiiver of nlis 1n a relo-
tivel; small enace, coupled it
el vne contasious rature ol roszt denoting diceoccesg creates

reny diseace problens., ovever dlceage uay be controlled

if the farner concliders tie followin~ factors: (1) zadeguate



ventilation, (Z) suppleirental heat, (3) use of dicence

free foundation stociz, aund (4) control of Lwici: carrierc.

<4- 4

Ventilatlon ust ve zdecucte to vrevent dauyp, diseas

-

breecin cornditioug.

1

sunpleiental Lieat will orevent ciallliii~ of »i~z due

v0 suddei ciiznises in temperziure.

If tihe preceent fousdation stock is diseaced, tae in-
cduction of S vecific Pathoecx Dizcocze Free Suilne will

aid the zeonaser in controllin: dilseacze. Ln econoilc study

as indicated that 5PF s.lie can ircrease profits by
22,00 per litter.Y Thece pizs eiould perferm vell iu
= Tgve.s, Lecauce rroblenns of coutomination
are reduced vy cutoumatic egulrient and vwell counstructed
Dens,

Thne peonle tnat worx with the nozs must be clean.
They can noct exrect to visit tilelr nelriibors dlsecced 0o

lot and thexn come lome to do tielr own clores and hore

a speclal cet of clotn-

o

to corntrol digsecse. Ioot=paus an

in; should be wori in the firisiin: bulldiny only.

- P 4 -+
Sconoulc Asnects

- [N .- - ) .- - demmn Y oaut ~n

Flarns 0,9, 16 10 are the coune ctructure with a rear-

ran~ewnent of eculpzent. Zlan O hos tvo porure auvers and

7Robcrt R. Zurr, "Tue IZcomnouwicc of "'ecific Fatlo~en
rree Juine for tae uomMcrc;hl S--ine Iroducer", (uny u071~ned
terz paver) 1221, »n.30.
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cue Teed cuver. Warouslr tule erranecent the ewtrenrour

has e sialler dlgteonce to nove tlie nanure to a vtter ticu
a7 of the otuer flocrs deci ned. Tie feed z2uer 1s nieclion-
ized to tlie derrece tiat sy ration roy be fed to eay coi-

the saie
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o
ct
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ct
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\
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b

feed aurer as plan 8. The chcnre 1in deciyn is in the place-
zent of the manure cucer. (cee plon €). The adventore

1s thie recduction in initial coct of eaquipient. Tihe dicsad-
vantose 1o that the tanure must be oved 2 lonzer distesuce.
rlen 10 hos one rnanure aujer lilte plen ©.  Eut 1t hos o
Teed auzers wnlcih are coaxpletely cutomoatic. Ilowever tie

1nitial cost 1c Lilclier with o eprlarent advaiutase.

o)

Plan 11 1s a2 bulldin: walch can Te entered vith
trector and naon. Its dezizn adventase lies in 1its ini-
tial coct. It cen te erecctied t.itiout autorctic equirpnent.

t hog the sale ernvirciumental control when ieated as planz

—

G,9,and1C,., It haz the disadventase in that wwiien automation

gl g chin pORENG)

2

oes teke place tiio nerure auvsers ond oie feed auvser will
be receszory o nudle the feed aund nonure.

It chould be ennpiczed thict thece bulldiins siouvld
2ot e erected ulesz a forced ventllatlion sjyztel 1z used,
to Xeep wolsture ot uncer
deslzred for czu.iler uce.
The cost of opercotion of the‘hoatixg £

reduced by loveriis the ceilizy to tie level ol the
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Ti.e cucdi,cles ¢l inmcividucl vuildis e is ounly cure plaase
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i the process ol ploislins & gulne confincnent projron. ITue

2ortl, comtrolled v the cyovtew
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of investiert. The accunnilons under tiichh the gystes will

orerate cliould al:zo be stavted. Yuc zellv cued 1o tle gelec-

tlox of o zulme gyoterm,  Thils study iz linddced to tie

K o as - I T - T = s~ SO £ ey LRSI
ings of viie cysten vl.ot are uvsed to ro. riss from tipth

A

to rariet, & rore corulete stud, would ancljyjze tie tyoes

of pegtatlion oucliin, boar cuorters, auna lcolatiow peuc,

Toe Ilrct ovjective or tals cectlon is o anclyce tle
dilferert gycvels ot Lo be uged o raice gulne Jlven
the clvernativec tlut Lave been
Toe geceond ouvjcetive will be ©o euricsls tle cuawcaize iu
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Tzlen. tust oe raode sublectivels T the Zuile zrolucer.

Alternctive Sioire Zogtenc

exts fcocur voszlvle alteriatives of

Po

¢}

Totle VI-1 ore

Tstell. Tiie ecucuiced, leated,

o
Py

6}

w
.
H
s
()

constructin~- a

)

léin; (Flan 1, Cace &) vwas the only

'._lc

u

o’

Tarrow-to-finls:

o

lternative concicered for <ystewr I. Ctier vailation:

]

of eculnrent, zeating cysterc, comctructlon could Liave

o

i <

been prezexted, vbut tiey could not Lave been cowvored to
otier bulldli-s elamined 1m tils studr. Sysctem II 1g a
tioo buildizn-~ srster coupoged of o couwbinatlion farrow.-rnur-
sery bulldir- c:d a firighing bulldin.
Ssysten IIT is a tiaree bulicdla srsten wilch uces

any alterrzative of the ferrowin:, nurcery or finlsnin:
buildin;e thet are presented. I 3rystewm IV an additionel
murcer; 1lg rececded to kcep u§ with tae outmut of thie farrov-
1o housze 2ad allow a clezu-up &2d decontasination veriod

Lo

of one iieelk.



‘nble VI-1

¢

alvernative 3iviane Systels

T I T IoT I oI T DI T Il oI I oI LIS oI TS T TIESE S s s m oo o
57312, I - {ne fuilcdinz
forrov-to=-rinish
Zuildin: caxinue output = 180 pi-g/
year

Z.. IT - Tuo sulldin;c

U
U
)

Coublraetion
rarrouv=lurcery ceaiuuw output = 320 pinz/
e

.

575Tun III - 2hree rulldinrs

0

Yarro..in; lLurcery Floleidns  lexinuw. output = &CC pivs/
sullding suildin- ouilcdins Jear
STZTZI IV - Your =ulldir:c

ouroery

yarronin Zulldliun
Suildins Pluishing
uildinsg sorliun output = 920 pise/
Lurcexry year
sulldiig

Tune ciolce of the systew depends upon tue following

factors: (1) tle nuwber of pizs produced by the systexn,

=

(2) the initial cost of the system, (2) avera:e totzl cost
per pi; produced, (4) advantases & discdvantazes of a par-
ticular systew accordlns to en lueering and Lucbandiy prac-

tices, and (5) the hunan elemeunt.

Sycten I

socn systew hos a different nexiuun level of outnut,



whichh sreatly affects the initizl cost of tre sgysten on
a per rlqn bagls. Tie cuarts owm tue effect of sezulunr aje

aind level of rultiple farroning indicate tlat tie farro:

_.

o-finlsh buildins will bLe used for ¢ ucntuc frow the tiue

ct

the first sow is brousnt into farrowr until the buildin:
is cleaned up and ready for Tie next litter. It can be
recdily seen that a farrovw-to-Tfinish buildéing can produce
orly tuo litterc of »ni~s per year wader tie aczsumptious
naede in Chapter 5. ZIZven tioush the bullding hac the lovest
level of outsut wlien uced as a cwlune conflumenent gyster,
thiere cre goi.e advartoses and dlsadvantases to suclh a bulld-
ing that neoy affect a decislon regardiins 1lts deslirablility.
It is ar-uecd that System I 1s tue most deslrable for tie
folloviiz TCLECUG. | |
"RXeduced lator", trhe bulldin: nreeds to be counletely
cleanéd and decontaﬁinated only tiice a year. If five
farrov=to-Ifinicsh buildin;s were constructed, 1to rroduce
G00 pircs per year tihie nuwber of thoro us 1 cleanirgs tould

number teun. In the conventlonal three bullding cyctem at

o

a level of output c¢f 00 pi~zs the farrov and nursery would
eacnh nove to Le clecred 10 tirmes - a total of 20 tiues.
In addition tihe vens used ir the finieshing shed 3Jould

have to be thworou:hly cleaned each time the plze are voved

1D.G. Jedele end Fare L. ellincer, "Farrov-to-rinish
in One Bullding," Successful arming, Vol 9. lo. 10,
Cetober 12C1, ». 41-5C.
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vise cre imarieted fron tie colle pen

srsten

are borm. Iz theor; thiis rractice sgliould
readjuctiert of tihie goclel order eczcl: tliie

coved. Chonces

divigciorn of ler-e litters of pi~c from tle
born into cumzoller vens e of the 1lini

per pen. divisiorn sould n

zilxce 1t s;ould talte

lzease outireaic cliould occur lecs

be wore eccil; d
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counnfiie

up tiicre 1g lecs clance for tr

oro

vater,

place vizen the plus

ag 40 prenr clcaninssg
pens).

rov-to-fini

from winlch ther

clirvirate t

o

tlie pl = are
ard feeders

e Lould Le coie

ot be very hari-
were gulite lar-e.

frequertly ond

vetiicen —“roups. Alco there 1z no luvroductlon of new iz
into 2 relatively roture roup of giize., Therefore, tithe
rew plrs are ot cudjeccted te tlhe streos of adjustii~ to
tie oucole tuild-un of tie olcéer nic. If there 1s cu
outorealk of dicecce it zliculd Le socclile to coutrol it
within the bulildins tlhere-Ly recducln tiie leoesg Irown tle
dizeoce.
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»ro-rox of less tlici & sl wieek weaoilun s e witicut feed-

1ne the gow for i eiltra Lieat veriod.

cysten is tie iwnvectient cost. Thls gystew costs ,Co.CC
+ 10 = CC.Co) Tire Glifercnce in coct
reflects the vogted crace, and lucfficlent uce ol equlpoelit.

el A A8 me Aereas - - -2 b 3 1 . Q22 ) ~~A - -
furtier digcdveontarsecs w111 Te dlscusszed in tlie cdventorecs

of tie otier cgycteon. Table VI-2 1in

i

ldir cost of »roduc

l_Jo

U

bullding cxd e finichinsg louce. I
caanter 3 are uced, .o grourns oi sowg ferroulin; Tuilce =

- - LI o+ e~ 2 - J S, T B I § - o foa
year 1s tlie rnaziunuvn output of tiidls gystem. Tie Lol

l,.J
s
3]
£
|_J
it
ct
v
1
‘.J.
Q]
@}
ch
ot
2
<t
1
]
i
(@]
[
}—l
jon
&)
o

output oi tlie bulldii~eg dezl

initetion ic cauced by tirce

\ t
N
O
(@]
[
!
O]
3
O
H
4
(6]
[®]
H
.

',_
+

13

(O]
]

. .

factorz: (1) the »hyeical licidtation of the bullain:

(2) the ~estation vperiod of the coir and (3) thie weanin,

Chrert 1 in appendlix A giloirs that 2 coubination ferrov-

nurser;y bLulldii~ coxn be uvgsed apw»roiiiiately flve tines a

ae}

,4, 2nd £ point out the pozsilble alterna-

Ul

vear. Charts 2,



tives couclderin: the gecstatlon periocd of the cou and tle

weaning ose of tlie pi~. IL the rigs are weanced a2t an ate

noart, then four plus croups ol picz can ~c thwrou sk tie
coubination Iferrov-nursery bullcin~. ©hree ~rouns of cous
reculre tie uvse of ine buildin <l plus tires, vwiich iz
rore uian the bulldins coa »roduce. If e piss are vecn=-
ed at gix ireeis of are end tiie sovs are revred ordinz
to tzne cliert, then four ~rouprs of »iss can utilize the com-
binatlon ferro’ nursery.

Therclore tie comblictlion feorrovw-nurzery bulldin- can
De uced four tiives a year by 220 pizs. Tae total cost of

=N e T a1

the coubination farrovw-nurser, iz [0,24°.70. The cos

ner pls produced is cuvroxniliately 2G.22. The finisuins

bulldin decloued feor thils study has ¢ capacity of 220 »i-
whilen 1s nuen voo lorte for tils systez. Therefors, the

trilt to tiie gpecliiceation of ToLl
VI-2 s been ectinated using tie gaie vaclce date zz uced

in the otler bulldin~s (see 4Apnendii B) Spoce for 140

Diss will e sufficlewnt accordin~ to the ITimichiny bulld-
1z reculreseats for .o —roups of zovg. (Zee Caart C

Lroendin B).



Goeta I Visicliic CULLOLL c Sores Tecuine . onte
ISR VI I Sl ll ol obwldlads D 00 Ce L 8IULYCLICILTUS

ri-c i o
i

e
~ -I:O b.__‘)

-~ I ek
[ ) SuUv
. ~ a¥a
uC 1\./ Y

Flexioilit, (12,0 ol %obul) 1°C

slze of uilciny 1,002 sguar
Tre cost rer »i_ »rocduced 1z the Iinicgchln: gryeste..

would Le J2C0.04 (See doble T-l).  Pae totel vuildlns coct

Ter vl produced iz ZZ. 1o 4+ LColCh = ,o5.22. Tae total

coct of the ewclosed finmiglins bulldin  is ,5,323.20 (see

Tevle VI-4).
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cble 14, Acvendin I for explenation ol uuriers

The L;Lluﬂ_h? buildin~z de

~
)
<4-9a f

c . . . .
11 thet is used 1is con-

vaerable to Tie coucltion of the crov-to=-Iinisn bullding.
Cther pleong oy be uced but they wwill be nore eivensive
without i1omwrovin~ condivlonng. IL tire otiter alternotive
hes 2 lower coct 1t fill 0% provide tlhe sane conditions
a3 the forrov-to-fizmizgh buildin.

The advento~e of the tiro bullalrn; eystem 1z tiat the build-
ins cost per pi; vproduced (,55.22) 1z uuca lower thaan the
coct ofrproduction in gycten I. Tae disadven es are in
tiie form of labor and feed cosct. The tivo bullding grysten
regulres rmore cleaninsg periods than tie System I. LAlthoush

-+ b

there i1s no cumpirical evidence, 1t is thousht the rcduced

movement 2iid gorting of pirs 1n btulldings 3Iysver I a2z com-
rared with Sryevtenr IT will lover the feced cocgt per »i- in
oretenr I, t nag mot been deternined if the dicedvontares



w111 nale

aouse,

the farrovin~ house cud nurcery ore deteriined by the aw
ber of egowc Ifarrowin: in one ~rour. Tue gizZe oi tue fini
ing buildlins is deterninced by the number of pirc in tihe

.

oroups, 1

divi
2 buil

(99

Cinre

r

ne

systen I wmore or less profitable than Srsten II.
raor budilh Uile Two building; srcten as deceriled
uced 1t for tlie rrocuctlon ol tivo 1lliters ner

- T

5 bullding cozt would douvble. (cee toile VI-L, T,
Three _ulldins Sroten
three bulldins systcen 1s couwvozed of a forrowins

a0
[OBOREY

nuITzcely,

A%

a2t owre tite. Accorciny to Cuoert 1, Apnpendix A

~

nave to rnold 32 in

Puildinmeg will

f there arce Iive grou

Ryl
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Terence betieen ten syetenr IIT 1s

anc

functlon of the coubinaticn farrow-iursery .25
ded into to phases: (1) fzrrouving and (2) nu

Tour

<

dins is erected for each »hacge tlex the initical
ccoct rer »in can Le reduced. (see Chart I Appen=-

A cenzrocte nurcery in houge malle 1t

for up to ten fax er year to uvlli

civentases of the three bulldling sycteums are:

ce t.ue



(1) Tieduced initizl cost of the buildinsg srysten ver
riz produced. If comparable structures are used for anely-

cienl tihe bullding cost of mrcductic: would Le

(1) Zorrovin~s Suilding et dh
(2) Lursery Zuilldinn SN

tal Zld Cost/Fis I5.0h
(2) ¥Yirs con be corted into even roups to elimireote
vullies, aund tail-viters.

Tie digecvoitores of tlhe thwree bulldingg g
(1) Imcrease labor resulrencnt vecause of the rrecter
nunber o vaoroulin cleonlns.
(2) Ixicezcive cortins~ mar disturbd pilis such tho

(Z) Dicecze buildun ia the finishins siaed becouse of

It clould be furtier uoted thot 1t 1gc posclible o
e nurecery and farrowlns bulldiarss eund-to-end. The
cost of tle ciructurec conbiuzed wwould Le reduced noteriell;

= e aqan 2 e o S 2 R
PRARr S VICEN Vs B VEG L.le COgT 0L Lile

rotner tion Le erected oo e
syobeil tould te reduced throusl: thie use of o conu.cn
voiler. IL.crure cuers could uti ll e the ceaue wotor drive

JRY N e - - T oA . oy dev - - ROCESS L Tam 2 et
wiit. There nould be furtier bemeiits in thet the lorier

T4 AN s = N R T T -~ T A~Ae e am e oy Fa _S
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vowcluclions
There ere Iour bulldli~ cystewz. Jhe sgrystews are cou-
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tae bﬁildin; cysteng 1t is necescary to celect tioce bulld-
in- alterratives ilcir cau be convared to tie builldics el-
ternatives of anotacr syctewn. .or exemple, the focrrow-to-
finish bulldirg of 3ysteix I is neated aid autoiated. There=-
fore, the otier s steis must include zuto..oted cid
buildings 1f e felr compnarison 1t to be made.

The farrovins bullding ecxd finlishiing bulldinzs of
syestem II wiileh cre comparable to tiae forrow-to-finicsh
building of Zysten I are: xlen 5, Case I end Fleu O, Cece
~1+ Ltoth are the lovezt cost of the alterrnatives considered
whica have 2 hot water heatiny systex: and zutoratic eguivn-
rnent comparable to tlhie bulldins in Systex I.

The ferrovin: buillding, nursery building end finishing
building of 3yster III which are comparable to thne bulldin-s
of System I cnd II are: Ilon 2, Case b; FPlan 7, Cese .. and
Ilen ¢, Cloce .. The clterictlives are thie lowest cosgst walca

-

nave the sone facllities as the bulldings of Systems 1

-

The ferrowing bulldinz, tvo unursery buildings anda thae

xr

finishing bullding of System IV which are comparable to

thie buildin~e oxX 5ystem I,II and III cre: .laxn 2, Cace I

wo units of tlan 7, Case I aud slan €, Cose . 7The al-

ternatives are tie lovest cost wlilci have the same heating
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systeus, autonzted equipuent 2i:d etc. as thae buildia;s of
Systems I, IT and III.

.S are us

F_(
()

If the gysteu d at neiinui levels of efficlency,

the building iavestzent cost per pils will te

Zuillding Systew I LES.CE
Zulldiny; system II Py
Eullding System II Z25.LH
Luilding &System IV 5711
If tile adventares of dlscdvantazes ol tle various syz-

(0]
(o

tems cre not congidered, bulldins 3rystexn III s the lovest
contractual cocst per pls produced.
Table VI-C indicates tiie cost of tuhe sycteus per pls

et Loximun efficlency and at verlous ilrefiiclent levels of

Ie)

use., If system III is not ucged ot ueiiuum efficlency 1tz
coct per pi~ will increcce very repidly (,09.12 1f Z2C piss
are produced).

The finel decizion oi whileh buliléin; system to erect
devends upon tlie ccventeses and discadvontases of the systen,
the cost of tlhie systen, znd the nuncn elewent. Siunce txe
first two have been discucced, tiie lwnen element retains
to be vrecent for analysis.

Lecause the nhnw:icn element is subjective, a formalized

thiodeloy of enalycsls can not be presented. It is impor-

tent tiie swine wmerzier comslder tine huuan eleuiect bLecaucse

cver a ten jear

£ the bulldings vwere ed
0 would be reater tian

plarnin; perliod tie c
las veen irndlcated.
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- or saticlfaction Ifrow tile euxterprice deven

upon the menacer s o huwuonk: belug. In general, tle subjec-

g

0]

tive analysis suould pertalrn to zu elziiination of the follow-

-

irs polnts. l.ore roints could be acdded dependinz on the
individual feara situction.
The sulie vroducer nust elzalue tiue gllie eunteiprice

ag a buclzecs 1z view of uhis vpersouncl ~oclz. YTor ecurle,

“

toe labor zund the investucrt In the gilre exterrrice nucst
coinclde +ith tae tire end the caprital thie gulre producer
Gesires to srend own tue eixternrise.

The svizne producer uust e.enine tie jozls orf tue guilne

gwine vproducer nuct declde for klizell solutlois to tae
follouins vrovlensz. .iie cnowlt of ceplicl srewrt on tlc
s.vine enterprice should et stifile ellnpenditures for tae
pleccure of tue fouilly uialess tae fonlly 1s willin To

vc.ie thie iecesgary cacrifice. Cie Ieormer will uave

a FP R N P - °
SO Lol dlalii o 4ul Tile

Wwillin to gsreud sceveral eveunln
delivery of Loy risec to tie eilclucion of cetivit, with

the Toilily

Tonily,
L@ gvine Droducer wuct ennlyce tiie icoils to tle ol
0Ff tae givlic corterrrige. Tlie guine mroluclry LULT oou o nll-
celf 17 e Lo the ctillit, to nmouo ¢ tue cogten Tt e oo
selectcd. I codiitlion, the foilwer nuct ove e yaoslecld
rezovrces of lond, lolcox =id ceritel o weocel: Uz o D
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RUCTPIC .

~f ~sZtpay
u(u.uJ. vildloo

wxecavation
Iootin—s
Concrete
¥raomeirall
table xzrds
Koot
Concrete

~“locks

Floor

oS ts

Steel =miid-ate:zs

Fliywood srd Lerel

rasterers Ior zndgate

Vvertilatlicrn Doors

water srstewn (coolin:)

.ater orcten (drinking)

Llectricity

Ferireter Incsulation
ellin~ Irgulatlion

)

Framevwall L vavie ifnd Irsul.
~leocis

Insulation in Concrete
Floor Trmsulation
TOTAL CCL3TLUCTICL

DUITeiT
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-

Vol TILATICL &

Ci

2 - Iced Auers

2 - reirure Aurercs
Irstalletion ci Yeed Auvrer
Installaticrn of
Cover for ..anure Au-ers
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PCTAL B Cirioltd
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loclie &

zstitated vost ol tie I'arrowili

wouse (Flan 2)

' Slncle Alsle
<+ .0t .ater :eat
Cll ~r 26‘1-”

reriveter G
oguere rkcet
Direncsions

soecifications:

Itex Cece o Jase C

CCL3TRUCTICL:

mrcavation
footinrs
Concrete
Franewall

T e Y
atle usids

Zlocis

=3

RSSO
o O

RO CLVIRGAY

— J e
.

SRS A G

N I eyt
-«

Roof a4z,
Concrete Floox 2le.22

sutter

Cutside Doors (2
Fl;wood Dividers
Farels for rerro

winy Crates

) =

G RY

L= O

rocts GO e,
oteel zudsates 11,00 “1.Cu
Flywood zad rarel 22 .50 22 .50
traces for Divider 0. 00 s.CO
Fagtiners for wnd-ate 2C.C0 20.C¢
.ater Systex (drinking) 15550 12.7¢C
wirin~ 122.00 109,00
Ferineter Inculaticu PITINELS) PN
Celillin~ Inculation Ted,Ce 1CHicl
Trapreirall & Zable sud Iwmsul. £5.10 £5.1C
Trisulation in Concrete -locis v ,ue B5L.C2
Floor Iusulation __Yez.2s 100 24
T R | o

TCLAL CCLIILUCTICL

ELUITimDs
2 = IFeed Auerc m LU0 .s0
-2 - Lanure Aucers LU e D
Installation of Zeed Auers 1hc.cC
Installation of l.cmure Aw.ers SR
Cover for ranure Au.ers (2.00
reeders 142.5C
.aters 115,50
reed Dilspensers £2C.Cu
Cutside rlatform S5Ces s
TCIAL LS. Ulfomit DN I B . 4HhC.ss
VELTILASIOL & o AQILN: SUSIThn

deatln; Systew
Verntllation systen
TCTAL ZSAT O VALTILDALICL

NAT CLTTTINNTY Y AL
TAL LUILDILLS CCoi

o, -
SISPAVE SN



Specificoticnoe revimetcr 11C.2 I't. vouble Algle
Zouvere reet Tel. .00 woter _eat
Dirsciclons ;1 ! 1 (k./’ Loal ! r”

e
b}
1G]
(O]
E

Itenm Cace D

COL3TZUCTICL. .
Licavation p BRIV N 0.2
Footin-s 116.01 110,21
Concrete :=locis C0C. 10 L0cC.10

rranewall 192.25 152,05
zovle mads 27.cC z7.CC

soof S ARSI c14.o8
voicrete Iloor 2(4.17 2r4.1s
sutter OGS4
tutziae Voors (<) 205.C0 2CyC
rWJ ood Ulviaers 12.00 lh.u‘
Ferels for rFerrowing Crates 240,00 z-:U.CC
}octs oC.L0 <C.CO
Steel Lnd-ates 1.C0 T1.C0
Plywoecd Lnd Porel 4V.LO Ab.;u
LTaCeS ;or Divider G.CC .00

ragtner Lor zndoates 20.C0 20.C0
R S e o~ e~
Later od e (driniding) C2.5%5 12.70

ulrln: 1.0.00 1C8.0C
Perineter Iunsulatlou L JOu 44,00
Ceilin~ Insulation 102,00 152.0¢
Frarewall & Zable usund Irsul. TB 50 .50
Jreulatior iz Couzcrete olocis ce.12 ce.12
Floor Iusulatlion 1-5.20 1-%,5¢

TOTAL CLLaIRuCIICn T Al ISP
2. UIPslYe
1 - Feed ivers B 12
2 - .anure Aulers G
Irnstallation of Feed Auers o4
Instellation of ronure Au ers c1.29
Cover fcor lauure aulerc ISTE
recders 142,50
waters 111.¢0
Feed Dlsvpercers 2950 .C0
Cuteide rlatiorm I
TUTAL Lo UIPiad PN IS
~“M¢Lun‘L oo JEATILE SIs0mln
eating Systen ,821.050 A,001.0:20
Ventllatlor Systen g0 245,28
','..:'b J.JLJJ ;..;.;.-L'I' o 4..4-_.-.LL... IC-4 -.-'1 ’ "r(',{ -C'r 1 ’ ‘”‘ "\’\'

PO AT T T + ST B A o L=
TCLAL =TUILDILG CLal S YR S, S T
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lable 4
Zstimated Cost of the Combination Farrow-lLursery 2ldz (Plan 4)
Specifications: Perimeter 145.3 ft. Sinsle Aisle

square Feet 10€1.7 dot .ater Heat
Dimensions 52'4" x 20'4"

Itenm Case P Case G

COLSTRUCTION:

“xcavation o 50.82 3 50.82
Footings 153.91 153.91
Concrete Elocks 796.60 798.€0
FPramewall 254 .10 254,10
Gable Ends 24,00 24,00
Roof 1,167.87 1.167.87
Concrete Floor 392.33 3C2.85
Gutter 133.56
Outside Doors (2) 100.00 100.00
Plywood Dividers 8.00 8.00
Panels for Farrowing Crates 240.00 240.00
Posts 100.00 100.00
Steel Endzates 71.00 71.00
Plywood Ind Panel 52.50 52.50
Braces for Divider 4,00 4.00
Fastners for zZndzsates 20.00 20.00
Concrete Block ~all 38.00 63.00
w~ater System (drinking) 146.30 146.30
Wiring 160.00 1€0.00
Perimeter Insulation 53.08 53.08
Ceilinz Insulation 100.42 100.42
Framewall & Gable Ind Insul. 38.65 ¢3.65
Insulation in Concrete XElocks 67.12 57.12
Floor Insulation 191,11 101,11
TCTAL COusSTRUCTION 4,505,387 WA, 450,51
BE<UIPLELRT:
2 - Feed Augers 983.306
2 - ranure Augers 769 .42
Installation of Feed Augers 196.67
Installation of lanure Augers TC.04
Cover for ranure Augers 121.25
Feeders 222.10 w 72 .€0
waters 112.90
Feed Dispensers 250.00
Cutside Platfornm - 450.55
22y 129404 w» 522415

SUTILATICL & ZBATING SYsSTHi:

Heatins Systen ,778.75 w1, 77875
Ventilation 3ystem 245,50 245.50
D 0C4.25 T0,004.25

TCTAL BUILDILG CUST 49,349.76  4¢,997.71



112

Table 5
ostimated Cost of thie Coubiration rarrow-.ursery =z1ld; (Flan 5)
Specificaticns: Feriueter 151.2 ft. Douktle Alcsle
square feet 1z1GC.c a0t water Zezt
Diwensions  47'4" x zztr4”
Item Case i Case I

CCI3THUCTIC..
QKCuVuthA 52.52 ¥ c2.92
Yootin~s 160.27 1€0.27
Corcrete tlocits S31.€0 c51.60
Framevwall 2cd b CC4.€0
Gable =szuds 7.0 27.¢C
Loof 1,240.25 1,540.35
Concrete Floor 450.55 450.E5
Gutter 15¢.56
Cutside Doors (4) 200,00 £0C.00
Plywood Fartition 45,00 45,00
fFanels for Icrrowing Crate 240.00 240.00
rosts g2.Ce 22.00
Steel nd-ates 71.C0 71.00
Flywood znd Farel T6.50 TC.50
Fasteners for mndiate 20.00 c0.00
Plrvood Divider 10.CO 10.C0
Concrete Zlock .all 121.00 121.00
water Svstem (driniking) 105.55 105.55
wiring 1¢C.CO 16C.00
Perineter Insulation C0.43 €C.43
Ceilin~ Insulation 212.54 215.54
Franeweoll & Gabvle End Insul. 95.90 05.90
Insvlation in Concrete rlocis cc.72 Go.72
FPloor Insulation 2195.23 219,23

TCTAL CCLSTRHUCTICL 2,CC2.77 RS

EGUIPLELT
1 - Feed Auer
2 = lanure AUuTers

VELTILATIONL

Installation of Feed Aurers
Installation of i.anmure AUZETS
Cover for lLarure Auzers
Feeders
Cutside Flatform
waters
¥eed Dlspensers

TOTAL m<UIF.ILLT
& HBEATILG SISTii:
Leating Systen
jentilation Systen

TCTAL BESATILG & VT

TCTAL EUILDILG COST

TSI S

w1,76€.00
5.50

2,C11.50

ST, 427 .86



“oeble ¢

Sstirmated Cogt of the lLursery 5ld; (Plan ©)

Svecificatlions: Feriueter 108.75 It Double Aisle

9.2

0.9 J week Leanin~

At o 234" Cose K & Lesot .ater
Case J~iot Lir iHeat

ocuare reet 7O
Dimenslons 1

Iten Coace J {ose i Cace L

CCLOTXUCTICL:

Hcavation s IICWE2 4 D5.22 0 0 33.33
Footirn~ 115.758 115,75 115.75
Concrete rlocis {0L.C0o £00.¢C {CC.CO
Srecevell 121.11 121,11 1¢i.11
@able Lids 27.LC 2700 Z7..0
roof CCZ .29 ¢CZ .89 GC3.G90
Concrete Floor S5ES.15 27C 40 270.45
Liipended i.etal Floor sed.1z
o

Fen .allc 5C.00 T2.00 £5.00
Focts 42,00 42,00 42,00
Gates 125.00 125.00 125.00
Doors (4) 200 .00 200.00 200.C0
Cutter RS L0 WB2

.ater Systen . (driniking) 43,35 55,25 43,3

WArino =2.00 158,00 &S
“dJ_ulonal srecavation & 3and G5.2

I W T -

Ferineter Incsulation 45480 42 6L 475,83

Ceilin~ Ixnculetion c2.81 c2.51 £2.5

Framewall & Gable Exd Incul. T2 .C0 75 .00 7% .00

Incsulation in Concrete sloclic €505 CHenl &5 .52

Zloor Tigulation . 151,58 121.28
P0TLAL CCL3TnTUTLICN osulS 2z D,140.c4 2,000 .08

B.UIPcusule

1 - Feed aver PISTNAN| HCh.2

2 - Loaoure Luters “11.28 o2 50

Instcollotion of Teed suce: 72,20 T2.20

Irstcllation of Lonurce Auers 21,13 Ce.23

Cover for ..anure surers T0.25

Feeders 154,20 124050 154,20

.aters L S £ R 5 T - s TP 6
TevaAl B . UIE il . U e U '”“l,1[,.ub‘ 9 1‘;;).0,

e eyt

VILTILATICON & 3A0InG 37350l

lleatiny Svsoten s COt 23 st uTE 1, TE0TE
~ Nt N -

Vertilatlen Srcten ZaE G B0 245.50 245 .50

TCTAL HuATILG & Vit A,15C0 00 H1,07 .25 1, T77.25

TCTAL ZUILDILG CCq 22,024,590, 297.00 5,170.C06

(’1
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Table 7

VELTILATICL &

HSATILG SYSTEL
iieating Systen
Ventiletion Systen

TCTAL ELAT & VELTILATIOL

TOTAL BUILDILG CGRT

245,50

Estimated Cost of the Ilursery :£ldz (Flan 7)
Specifications: TFerimeter 117.3 £t Double Alsle
Square Feet O©54.49 5 .eek weanin:z
Dimensions 104" x 274" Zot .ater Heat
Iten Case I Case N
COL.STRUCTIOL:
Ixcavation - 41,02 3 41,02
Footincs 124.23 124,23
Concrete Blocks C44,€0 €44 ,.€0
Framewall 205.10 205.10
Geble Ends 40.50 40.50
Koof 939 094 959-94
Concrete Floor 316.16 316.16
Gutter €0.52
Cutside Doors (%) 200,00 2C0.00
Plywood Partition 58.00 53.C0
Posts 52.C0 52.00
Gates 125.00 125.00
Creep .alls ©0.00 €0.00
water System (drinkin-z) 4% .35 42,25
wiring £8.00 130.00
Perineter Insulation 4G .80 45.80
Ceilins Insulation . 153.25 155.25
Framewall & Gable Znd Insul. £5.00 35.00
Irsulation in Concrete Elocks 7C.20 70.20
Floor Insulation __153.80 153.20
"TCTAL COUSTRUCTICH 53,85C.95  U3,577.47
ZoUIPLELT:
1 - Feed Auger 45¢€,52
2 = lianure Augers 655 .04
Installation of Feed Augers 91.20
Installation of l.anure Augers €5.50
Outside Platform 450.55
Cover for lanure Augers 78.25
Feeders 259.05
Laters 5S.74
TOTAL ELUIPLELT w1, CLULE

1{1 ,525000
245.50

w1,770.50

295955.79

A1,770.50

5T,112.37
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Table o
Estimated Cost of the Inclosed rinishing Zuilding (Plan 8)

Snecifications: Feriwmeter 2 £t Double Aisle

231,
3quare Feet 3,200 Center Feed Auger
Dirensions  €4'4" z £1'4" Two lLanure Augers
Item Case © Case P
CCLSTRUCTICL: ‘, |
Excavation ¥ 80.g2 3 £0.52
Footincs 245.07 245.07
Concrete Elocks 1,271.€0 1,271.€0
Framewall 404,60 404,60
Gable ©Ends 135.00 125.00
Roof 2,500.00 3,500.00
Concrete Floor 1,221.00 1,221.00
Gutter 185.60 183.90
Cutside Doors (4) 200.00 200.00
Plywood Partition 70.00 70.00
Pen walls 556.00 386,00
Gates 2C4.00 264.00
Ventilation Doors 70.00 T0.00
wiring 161.00 181.00
water System (drinking) 136.10 203.50
water System (coollan 149,60 149,€0
Perimater Insulation 114.40 114.40
Ceiling Insulation 521.56 591.86
Framrewall & Gable Erd Incul. 205.60 205.60
Insulation in Concrete Zlocks 138.72 138.72
Floor Insulation S4.00 524,00
TOTAL CCOL.STRUCTICH 290,C42.57 5 10,010.77
EJCIPLIELT:
1 - Feed Aucer - 5T76.43 s B5T70.43
2 = llanure Augers 1,020.%0 1,050.30
Installation of Feed Augers 115.29 115.29
Installation of .anure :ucers 105.05 - 105.03
Cover for Lanure Lusers 14C.00 140.00
Feeders €23 .02 £25.62
waters 141,56 207 .5¢
TCTAl ® UIPLELT 32,720.25 BT .25
VEINTILATICL & HEATILG SYSTEL
Heating System +1,920.76C
Ventilation System —297.20 597.20
TOTAL HIAT & VAL TILATICL Md,)l{.SO 2 297.20

TOTAL BUILDILG COST 514,991,586 ,13%,254.20
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Table Q

Estinated Cost of the Zunclosed Firiching Zuilding (Plan 9)

Specificatiors: rerimetel 221.3 £t Double iisle
sguare reet 2,200 Center reed surcer

Dimensions L4'4" x 51'4"  Center rarure Auser

Iten Cace « Cese X
COLSTXUCTION :
Zzcavation 9 60.¢2 3 £0.92
rootinss 245.07 245.07
Concrete tlocliis 1,271.c0 1,271.€0
Frarewall 404.C0 404,60
Gable Ends 155.00 155.C0
noof 5,2500.CC 3,500.00
Coxncrete ¥loor ' 1,221.00 1,221.00
Gutter S1.95 G1.95
Cutcide Doors (4) 200.00 200.00
Flyvcod Iortition 7C.C0 T0.00
Fen wells 550.00 5cC.Co
Gates 2C4.00 204,00
Ventilaticn Doors 70.C0 T0.00
wiring v 104,00 164.00
.ater System (drinlking) 156.10 203.50
water Systen (coolirng) 145.¢0 145.¢0
Perizeter Inculation 114,40 114.40
Ceilin Insuiation 501,26 551,506
Promewall & Gable end Insul 205.060 205.60
Inculation in Concrete Llocks 123.72 155.72
Floor Irnsulation 504,00 5G4..C0
TOTAL CCLSTAUCTICH VT, 00%. 42  S0,001.02
Equipnent .
1 - Feed Aucer s BT0.43 5 BTC.JA3
1 - Lanure Auger 515.15 515.15
Instellation of Feed Ausers 115.29 115.29
Cover for lonure Augers 70,0 70.CO
Installation of ilanure Auzers 51.51 51.51
Feeders C25.¢62 €23.62
waters 141,56 257.56
TCTAal EUIP =0T we 30U« 50 12,205 .58
VELTILATICL & ZSATING SisToils
deating Systen 1,220.70
Ventilation Syctem 297.20 597.20
TCTLAL IoaT & VOO TILATICL 201 e50 w09 620

b)

TOTAL LUILDING CCST SV14,245,94  512,508.5¢
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Table 10

Estimated Cost of the inclosed Finishin~ Suilding (FPlan 10)

—

Specifications: Terimeter 221.3 ft Double Alsle
Square Feet 3,200 770 Feed Auzers

Dimensions G4'4" x 51'4" (Center lLanure luger

Iten Cose 3 Caszse T
CCL3TUUCTIC
Ezcavation 3 EC.02 2 c0.92
Footings 245,07 245.07
Concrete Llocits 1,271.C0 1,271 .¢0
Framewall 404,60 404.€0
Gable Inds : 155.00 155.0C
Loof 3,000.00 5,500.00
Concrete Floor 1,221.00 1,221.00
Gutter 91.95 91.95
Cutside Doors 20C.C0O 200.00
Plywood Partition ‘ €1.C0 €1.00
Pen .alls 356.00 356.00
Gates 264,00 264.,C0
Ventlilation Doors 70.00 70.00
wiring 161.00 151.00
water Systew (drinklac 150.10 205.50
.ater System (cooling) 145,60 149,60
Ferimeter Insulation 114,40 114.40
Ceilins Insulation 581.566 591.5¢C
Prenewall & Gable ZEnd Insul 205.60 205.60
Insulation in Concrete tlocis 128.72 125.72
Floor Insulation 504,00 594,00
TCTAL COLSTLUCTION SO, oh0.h2  L9,900.08
BLUIPLELT" :
2 = Feed Auners 1,201,682 21,201,862
1 = lianure Auser 515.15 515.15
Installation of Feed Augers 240.36 240.36
Installation of lLianure Aurer 51.51 51.51
Cover for i.anure Au~ers 7C.00 70.CO
Feeders Cesc B £29.51
waters 141.50 257 .50
TCTAL T UIR.ILIY 0,042 .91 wos 1991
VELTILATICL & HEATING SYSTZic
Leating Systenm +1,920.76
Ventilation Systen 5C7.20 597.20
TOTAL HmAT & VBLTILATIOW w1 TS 297.20

PCTAL BUILDILG CC3T #15,210.29 413,472.93
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Table 11

al

Estinated Cost of the Zanclosed Finmishing IBulldinzg (Flan 11)

Specifications: Periineter 229,32 ft Center Drivevay
3quare reet 3,270
Dincnczions Catat £ 5114t
Iten Case U Cace V
COLSTRUCTICL s |
Zrcavation J €0.22 3 £0.22
Footinrs 242,95 242.95
Concrete Blocks 1,2C0.60 1,260.60
Frarcewall 401.10 4C1.10
Gable Znds 140.40 140.40
noof 5,270.00 5,270.00
Concrete rloor 1,209.20 1,209.90
Cuteide Doors(2) 250.C0 250.00
Pen .alls 550400 >-0.00
Gates 64,00 264,00
Ventilation Doors 70.00 T70.00
Liring 150.00 150.00
water Systenm (drinking) 119.50 184.30
sater ajstem (dooling) 158.20 - 158.20
Perimeter Insulation 91.68 91.€8
Ceiling Insulation €01.E7 €01.87
Prarmevall ¢ Goavle znd Iasul 203.20 2085.20
Irsulation in Concrete Llocis 157.52 1)7 52
Floor Insulation 508,60 532,60
TOTAL COLIST-UCTICIL 29, 504, T4 29,019.54
nJUIPISET:
Feed Auger 1,122,383
Inste 1lztion of i'eed Auser 22G.57
Feeders 529.71 29 .51
Laters 141,56 257 .56
TOTAL E.UIPLIL 42535000471 1,027.07
VELTILATICIL & HZATIZG SY3THIs
ileatiny Systen :1,820.706
Ventilation 5;sten 227.20 227.20
TOTAL EEAT & VELTILATIOL weyo17.90 w 98T .20

TCTAL BUILDILG CCRT A4,205.07 0 511,105.81



Teble 12

Estirated Cost of the Cpen Sihed Filrisaing Zuilldins (Flan 12)

Specifications: Terimeter 272 £t
Scuare Feet - Inside 1,771 - Cutside 2,153
Dinensions

Uncovered Yeed T'loor

Iten Case Case

CCLSTRUCTIOL:

Lxcavation b 52.83 3 TC.G3
Footings 2c3. T4 2C3.74
Concrete Elocks E2T.75 827.75
rramevall 263.38 2035 .35
Gable Ends 22.50 22.50
00F 1,948.10 1,948.10
Concrete Floor 1,310.17 1,637.C38
Front of nuilding $75.50 ST5.50
Doors on Front 84.00 o4 .00
Ventilation Doors 70.00 70.00
Cutter 175 .4C

Fen .2lls 519.00 519.00
Gates 2C4,00 2C4.00
Plywood Partition €C.00 €5.00
Wiring 150.00 11€.00
water System (drinking) 107.€0 187.60
water Systen (coolins) 172.25 122.25
Ferimeter Insulation 105.80 108.E0

TOPAL CCLSTLUCTION

BUIP.ENT:

Feed Auner
anure Cleaner
Installation of ¥eed Aujer

Instellation of Ianure Cleaner

Feeders
.aters
TODTAL EJUIP.ELT

TOTAL BUILDILG CC3T

7 W) o
rd ( ) "’2*'4' S

w  G25.07

1,200.00
1867.01
120.00
622.00
227.40

A(35C9.20

. ©0z22.C0
227.40

w175 .00

w o o49.40

23,438,608



Table
betimated Cocst of the Coven

Soceciflcations: Terineter

sguare reet

Dinensions

sned PFirnilsnin

272 ft

S5k

Covered Feed Irloor.

~
el

fuildings (Flan 13)

12174 x 32tgn

Itenw Case ¥ Case 4 Case 22
COLSTRUCTIO
Apron Excavation ; 1€.48
kxcavation 1C7.73 107.73
Footings 526.27 326.27
Concrete Elocks 1,025.75 1,025.75
Framevall 226.38 526,35
Gable ZLnds 43.00 48.00
Roof 3,360.90 3,3CC.90
Concrete Floor 1,837.68 1,4€3.12
support Posts 120,00 120.00
Ventilation Doors 70.00 T0.00
Gutter 173.46
Pen .alls 519.00 519.0C
Gates 264.00 2C4.00
Plywood Fartition 6¢.CO 6€.00
Ziring 116.00 150.C0
water System (drinking) 127.50 187.50
water System (cooling 132.25 132.25
Perimeter Insulation 123.12 123.12
TCTAL CCLSTRUCTICH Jso,4C1.C6 ,5,540.13 0,040 .13
EQUIPIENT:
Feed Auger » 838.07 4 923.42
lanure Clearer 1,200.00 1,2C00.00
Installation of Feed Auger 167.61 184,68
Install. of lanure Cleaner 120.00 120.00
Feeders s €22.00 c22.c0 4€4,70
waters 2%].40 227 .40 227.40
TCTAL EQUIPLELT 5 045,40 35,175.06  5,120.20

TCTAL BUILDIRG CCST

59,310.4€,11,715.26

211,680,383
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Iten Lobor & laterial®
Srmeavation (ZE" deepn by £V wilde) 0 lirerny
Tootin~s 1.00/1inecy
Conecrete Lloclz (1&" by 2% by 42M) C.00/1izecr
Loof (inmcludin: truss) ©5 £t suan 1.CC, zquars

40 £4 aoean .C5/ square
24 £t cpoz 1.10/equare
Sideualls (zbove bLlocks) 4 1.75/1inear
Coiicrete rloor v/vopor beorriow 2T7/souar
w/o vopor vorrior .20/scquars
Ferimeter Insulatlon A4C/1iness
2" Zott Iroulotion ceilin ; .17/square
cable ends O sidewall .20/zcuare
Lxmoended Icculotion 1w Joncrete flocits .15/s0ucre
flywood for Fen Fartitlons .25/ scuare
Pen Fercing 1.5C/1linear

Hardirare and Labor prer Cete
Treated TFost Installed

Z0" Doors
Falvinized

P wa T g
ipc : le

water
S" Vitrified Clay o
Zxcavation (water »
"oY o valves

"pls and Tlbovus
¥111lirz Trencha
iipples

1le
irve

ve)

~ - o

dire & Ianctallation for .ater ie
Labor for the I,stallction of .a

Lzbor for Cut crnd 21t on o Five
Svwiteh for Cooling; System Timer

Lobor for the Asserbly of a Syray lLozzle
M e o

+lliel

€0 /lmp LElectrical Scrvice

Sviten for iLlectric l.otor

Coet per zlectric Fixture Installed
Labor & wire for ZSlectric lotor

7.C0/zate
2.00 caca
=0.CC eazch
.20/1linear
.2C/linear
.40/1lirear
.2C/linecr
1.50 each
.05 eccha
.1C¢/1irear
.20 eaca
L.0C/unit
.00 eacn
.5C/cut &
3.5C0/unit
1.C0 each
14.00 each
€0.C0 each
1C.CO ezach

ct cF ct ¢t ¢t ct
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3

ct cF ct ct -
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5.50/fixture

T.CC each
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“411 estimates of bulldia counstruction viere rade Ly

1.r. Joe i.iller iLaasincg, icunlzan.

A1l prices are {3 .iillau-

ston, Ilscialzan cnd are aubject to cnanje witinout notice. The
autilor used tiie construction data ziven to hin by Lr. Liller to
determine the coustructioun cost of & buildin:.

bCost of Labor and w1civericsl unl
labor cr naterizl.
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