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Introduction

Pdultrj'is;theﬁnumber-one agricuitural iﬁdustryyiancrth Carolina.. In.
1989, the ﬁotal,gﬁoss‘NorthCaroIina farm. income. from poultry was;SI.SBS
_billion; Of this. amount, broileré:and«turkeyszaccounted.for:$848'miIIion:and
' $407 million,. respeétivelyL  Over 4,200“farme;szére.currenfly énéagediin.
Poulfty and egg Production'and:an'additionall17,900~pecple;arepemployedhby
poultry procésSoré‘ Nationally, North Carolina ranked. fourth in broiler
production,in.1§89.with:523‘million birds: produced,. and:firét;rnAturkey
production, with‘52;2.millionrturkeystraised!(Northgcarolina.AgricuItural
Statistics, 1989).

. The mgjority of broilers and turkeys gréwn in North'Caxblinafa:e:raiséd
in confinement. housing. Différént bedding.materiaIS‘includinngoodbshavings;
séwdﬁ§t¢énd‘pEAnﬁtih;I;d;gre;used tovabsorb moistgré=ih,theSé.housés;; Afﬁefv
'éVéryli'#o;$ fi§§ks; §hé‘ii£§er;(bedéing‘and'haﬁﬁig)‘ié :eﬁbvedffrbm ﬁhe'  _;
cﬁnfinem;nﬁ;ﬁqﬁaés‘aﬁd‘£e§laced with fresh bedding;. Ihis~lit£e£fig“ri§h7in '
ﬁutfiénfé”aﬁd¢één'bevgseduag.én»crganiC'fertilizer on cfopl;ﬁd'bf gg a:féed
ingrediénf?fbf:rumihahﬁs. However, becﬁuse broiler anditufkey prédﬁcfién.is ‘
conéénf;éﬁediﬁear‘préceééingvfacilities, ﬁhé_qﬂantit§'of'liﬁtér prdducea may
exceed the agriéulturai d§méﬁd‘in these areas. .Because of this excess; there
has been growing-concern aboﬁt’pétential.envirbnmental\pollution from the
nitrates and heavy metals in the litter. So there is a need to dévelbp
alternative uses for pouitry‘litter; :Some'options thét'have'beehAdiscussed
include: |

-  composting thé litter and‘ﬁsiﬁg the material in’the horticulture

induétryf
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- composting and drying the iitter for reuse es‘bedding material,

- composting the litter and utilizing it as a fertilizer.

To effect the traneport of litter outeide concentratediproductioﬁ areas
there mustmbe economic incentives; therefore, entrepreneurs should have
production, marketing and financial information to make informed decisions.
The purpose of this etudy‘is to evaluate the economiC'feesibility of
alternative poultry litter compost systems.:Cost'models are presented for six
alternative compoet“syetems of different sizes and capacities. All capital
and,production estimatee ere included so thet input and cost information can
be updated and used todevaluate current or future investment or production
bdecisions.

Enterprise oudceta for four fish byproducts composting-systems were
' recently developed as part of a feaSLblllty study conducted by the Mld—Coast

<Compost Consortlum (Brlnton and Seeklns, 1988)v These budgets were helpful
’for thle etudy, but they used different equlpment components Ln the compostlng
”:process and they did not include detalled estlmates of annual fixed. costs,»
: hourly variable;coete;vor therlabor and power_inpute required forieachisystem.
. Lack ofvthie typehor information makes_it_difficult to updete cost
information.vv

Ihe oyeral; objecti&e of this study»was to develop‘the resources and
costs requiredAfor eech compoeting system. Specific objectives were to:

1. deeign representative on-farm and off-farm composting systems

{(land requirements and improvemente, buildings end
facilities, equipment and machinery, labor and power'inputs, and

annual input and output capacities);
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2.  ‘,e§timatg the t§#aivcaéi£;1 investﬁéﬂéﬁcostifor’éhthkcompost}QQStem
’ ahd:the$anﬁual fixe&:(ownership) costsﬂénd‘Qafighl?ﬂ(oéééating4* 
. éosts for each equipment component; and. ‘
3. ”dewelop-ptoductioh‘budgets-for each:comQASt sYséemfanddestimate

the production costs per unit of output.

"é#ganization of’the;ﬁepdrfy
The meth;aoiogy usgd td:deve1o§'the»cﬁmpost sysfems is discnésea‘iﬁ the;,
fdlloWiné seétioﬁ} ASsuﬁéﬁiohﬁ“and‘input:pfiqeﬁésfimates §ré éfesen£e&;in{the
fourﬁh.séctioh;aﬂd the';ééui£svarei;ummariéed‘iﬁ ghe}fifﬁh;éébtidn, |
~vcbnclﬁgiong:afe é;e§ént9d iﬁ;ﬁhe‘fiﬁél section; Detai1é5-éééiaﬁiﬁgybudéété,1.
‘Laborvéndfpdeffihpﬁts; Aﬁd»éiﬁé‘élgns“for:égch>ﬁoaeifaté ££esén§;d in‘théll

‘appendices.

-»,‘,vi“'Me‘thddOflng o R i ; f o

'Thé c§mp6st‘sy§t;ﬁs Qéfe eith;£¥patterned afﬁérvexiééing}éomméréial
'vbpetationé o:'ﬁh; ecénémicjéﬁginéefing apér§a§h waévﬁéeA-té_synfhééizé‘ﬁhé_f:"'
building,xéquipﬁenf, }ébqrﬁand cdaf.relaﬁiénships where-ﬁﬁé‘"beét éioven‘*
practice"” was‘includéd ih‘each model. Tﬁeffirst ﬁWoysyéféﬁé‘wéfebdeéigned to

- be used on existing poultry fafms, While.thé last fduf profdtypeé’were 
developed for off-farmvéqmméfciél busineésesgrﬁachicoﬁpost ﬁédelxiﬁclﬁdes: (1)
land requirgmehtg‘(2) the pf6duct;on cycle or ﬁompoat;turniﬁg schédqle;wf3)la
| échematic dfawingrﬁf thévphfsicai layout‘to inclﬁdé'buiidiﬁgs,‘fétention‘pond;
and composting and storage are#a; (4) a iist of machiﬂefy and equipment;.(S)
annual iaborvénd eéUipment‘réquirements; and (65 annual prod@ctioﬁ budgeéé.
Summaries of the physical chatécteiistiés,.capital requirements}‘and:cost_

estimatesvare‘presénted in the text, while detailed production and budget
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information is dispiayéd_in.thé appehdicés; The systéms were designed to
produce a’horficulturaily acceptable grade of compost, assumihg'aéprbpﬁiaté
inpuﬁs of raw mater;él and management. | | |
Composting is an aerobic proéess. Incidental od&rs may befemitfédvif the
- process isimismanééed ér if theﬂpoultryvlitter and bulkinQ agént are
impropefly-mixedf.However, under proper management, ﬁuisanéévodérs can be
minimiZed;,Ingaddition;'éach system was deéigned to minimiée‘wéﬁer fgnéff; Thé
quality of ioéa;’watefvsources will not be adverselY,affecteﬁ if thé-ﬁpgratcr
' seiecté:éﬁuépéf6p:ia£é>éite énd proéerly managéavthe funﬁff. U&Sui£éhie[_
ipﬁatiohsuinci;ae siges bnulight or sanayiéoilgvifitgé:;peréﬁéf»hqé aﬁy¥‘ 
 §u9sti6ﬁ;,éQﬁéé£ﬁiﬁg ghe Quitability of a po#entiéi,site; ﬁé éf?shéléh6§iﬁ_

'cbntaét a county agent of the Cooperative Extension Service for further

-assistance. . -

 .vpgta.fé?_ﬁﬁigﬁétth;Qéfe oﬁtaiﬁéd}f;;ﬁ“egiéting é§$mefciél<c¢m§§§£iﬁg‘
ioper#tidns:éndéfrbﬁiéaééiiérsléf csméoééiﬁg facilitieg an&;eéhiﬁment.x
'prmmerciéivoperétbrs also éfovided thé teéhnical coeffiﬁieﬁtsvéuchjaéifhé
x;abéf and.time reQuirements for1each composting prd&edure'uéed té caldulatez”
" the gost’eéﬁiﬁétes._Whenévér pﬁssible, méchinefy énd»eQuipment cdsésvwe;é
-collected fromva.number of vendors for comparison;v The primary'goais”thatv
were follqwed wﬁile‘designing these systems were: (1)'£d ﬁinimiéelthe iﬁitial

investment and-production costs and (2) tovmaintain the‘quality ofﬁthe_oﬁtput.

Assumptioné agd Input Pfice Estimates
’ Thebphyéical plant and equiément'mix can greaglf affect investment costs
“and the costiper séiable unif of output. In this study,-the maj§r itéms an
‘operator mightinéed‘weré included,‘but overhead items such as sfficeiand

maéhinery storage buildings, office supplies, legal and accdunting.sérvices,
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teiephone éxpénses, and marketi&érgg;t; werehoﬁiéfed; In some éases thesé
coStévcould,beiminor. However, in other situationé these coéts could be
siénificanf, Marketing costs,lfor example, typically‘represent a large
percentage of any operating‘budget. Markéting costs for compost operations may
be‘sﬁbstantial because the entrepreneur will either'have to develop a market
ﬁiché or Qéin entry into‘ah existing market by displacing competing products
such as peat moés, pine ﬁark, aﬁd composted cattle manure. Many of these cost
estimates‘were not included beCauée of a lack of p;iméry data,‘Managers~6f
qoﬁﬁercial cgméééting faci;itiés, for ekample, e;;hgr could not or would not
discussxthei; mgrketiné'costs, agd attemﬁtsbto estimate fhese expenseé'provéd
futile;  Entrepreneurs éhbuld be aware of the costs exciuded‘in‘this study,aﬁd
: édﬁustvthéif éstimates’aédoraingly. | |
| v:.Tbé puféhééé §fi¢é,1§nnﬁ§l:fixed’qosts and hourly variéblé éést
eéfimétéé’fdr‘éii’thé éoméﬁnéﬂtsvuSed in tﬁié Btﬁde‘i.e;,gléna‘ahd
:improvemehts,,buildingé, aﬁd machinery and equipment, aré summarizéd‘in Tablg
:1, it‘wés assumed thaf‘land could be purchased at an average pricevOf_$1,2§dﬂ
fpérvacre and‘iand iﬁprovements such as grading, roads and a tétenti9n poﬁd |
could bé éﬁnstructed for SS,OOO per acre. Lana chérgeé Qerevﬁased on the‘
esti@ated cost of farm 1and in North Carqlina for 1989 (Neuﬁany.. New
buildings.and faéilities were budgetéd for each system, énd new,hachihery and
equipment prices were used unless otherwise noted. In>éddition, iﬁ was assuhed
that: |
- 1. The two 6n—farmvcompost systems produced output qf
identical quality, while thé four off-farm éommercial

models yielded output of identical quality. However,



Table 1. Summary of fixed and variable costs

Annual Fixed Costs

460

1.00

0.02

: L , .Years B Totai
_ Purchase = Salvage ~of Depn- _ , Insu- S Vanable
item Size Price Value - Life ciatlon interest - rance Taxes Total _Costs®
Land - Acre $ 1200 % - - . 0 156 0 12 168 -Ob
. Improvements o - Acre 5,000 0 20 250 . 325 25 20 620 50
Buildings:® < - o . - :
Open-Sided Compost Bidg. 81°x300’ 147,326 0 20 © 7,366 . 9,576 737 589 18,268 2,946:
IPS Compost Facility - 1,200,000 -0 20 60,000 78,000 6,000 4,800 148,800 36,000b~
Screening & Bagging Facility 50’%100’ 30,300 0. 20 1,515 1,970 152 121 3,758 758
Asphalt Pavement ' Sq Fi 1.67 0 20 0.084 0.109 0.008 0.007 . 0.208 0.017°
Machinery & Equipment: " g :
Tractor, Gas, Used ' : 60 HP 7,500 1,155 10 634 563 43 35 1,275 5.24
Tractor, Diesel 100 HP 30,000 4,620 10 2,538 2,250 173 138 5,099 6.65
Front-End Loader,SP°, Diesel 62 HP 25,000 3,875 10 2,113 1,877 144 116 4,250 3.86
Front-End Loader, SP° Diesel 160 HP "~ 60,000 9,300 10 5,070 4,504 346 277 10,197 10.85
. Truck, Dump Bed, Used 2Ton 10,000 670 10 933 694 54 43 1,724 11.01
Windrower, PTd _ - 35,000 2,205 10 3,280 2,418 186 - 149 6033 4.00
Windrower, SP° Diesel 100 HP 120,000 18,600 ‘10 10,140 9,009 693 554 20,396 8.95
Windrower, SP®, Diesel 300 HP . 96,000 14,880 - 10 . 8,112 7,207 554 444 16,317 18.52
Box Manure Spreader PTY 269 Cu Ft 4,500 261 10 424 308 24 19 776 0.41
Box Manure Spreader,PT? 332 CuFt - 10,841 620 10 1,021 746 57 46 1,870 1.00
Bagging Machine- 20 Bags/Minb 48,000 4,800 10 . 4320 = 3,432 264 211 8,227 1.52
Separator Screens . 26.7CuFtHr 9,000 800 10 810 644 50 40 1,544 0.33
Fork Lift 3000-LB Lift 5,695 560 10 514 406 31 25 976 2.18
Water Pump® 2HP 1,300 130 10 117 93 7 6 223 0.07
" Blowers, 15 5/8" Radial Arms © 3HP /871 87 - 10° 78 62 5 4 194 0.07
Thermometers Industrial 6 Ft 60 0 10 6.00 3.90 0.30 - 0.24 10.44
Pallets, Wooden _ 45"x48" 0.32 0.02 1.36

 2DJo Total annual repair and maintenance cost for land rmprovements and burldrngs Total vanable cost (fuel Iubncants and reparr cost) per hour for machinery and equipment.

Repair and maintenance costs were calculated at 1% of purchase price for land |mprovements 2% for open srded composting buildings, 3% for the IPS compostmg facrlrty, 2.5% for the .
bagging and screening facrhty and 1% for the asphalt pavement.

¢ SP Self-Propelled
4pT = Pull-Type
¢ Variable cost estimates per KWH
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the off-farm modélslp?gguced:a:ﬁiékér‘quality'pfoductﬁthan.the on-
farm sgystems. |
Ti.' ;All:qystems.iostﬁlo;Q,percent‘of'the'input“vdlume;asea
result ‘of ‘the .composting process :and ‘handling
:operations. |
3. ‘The total :costs 'of the -assets required for :each :system
‘werevcharged.to'theAantemtregardless,ofwwhether"the
'qyebem‘waa:used“tofoll.capacity4
'.Other'assumptionajthat:affeﬁﬁlthefcostmand"income:ofﬁeach‘systemiare:discuSSed

in the following sections.

 fixed COStS‘

Annual f#xéd,costﬁ include"&epreciation, interest,vinsurande:and,taxes;
“,Dep?éciatién wés ;aiculaﬁe&yby dividing‘fhe‘purchgée priqe 1és§‘the salwagg
valué by tﬁe:pfojéctéd jééfé,of uéefulllife.,interest cost .for land was |
estimaﬁed'byvmultiplying the iniﬁial pﬁrchase.price‘by 13 ‘percent per year.
The inte;est'cost for improvements, buildings, . and machinery and eqﬁipment was
calculated by multiplying the average ‘value of each:component by 13.percént;
Insurance was not assessed on land. An insurance rate of 1 pefcent was chafged
for improvements, buildings, and machinery'and equipment. These values were
estimatéd by-multipiying the average value by the insurance rate. Taxes were
estimated-at the rate of 1 percént:per year for land and 0.8 percent for
improvements,.5u11Aings, apd’méchinery and equipment (Farm Entérpriée Budget
G@idelines). rhe tax charge for land was calculated by multiplying the initial
Vland value by the‘iand tax rate while taxes for the other components were

_ estimated by multiplying 0.4 percent by the respective average values.



Variable Costs

Variable costs include all the costs that vary with the volume of
output. For example, the number of bags needed depends on the volume of output
as well as the percentage of output management wants to sell bagged instead of
bulk. Variable costs were estimated based on plant capacity, production
schedules andian agsumed marketing mix of 80 percent of the output soldvbulk
and 20 percent sold bagged for off-farm commercial operations. On-farm systems -
were assumed to sell all their final product in bulk form. Variable costs were

divided into materials, machinery and equipment, labor and interest on

operating capital.

Materials. Material cost estimates included poultry litter, sawdust,
delivery fees,fahd plastic bags for commercial off-farm facilities. It wés
.assuﬁed on4fa;m compost'Sysfems ﬁsed the litter pfoduced‘as a byproduct of the
poulﬁrf opératidﬁ énd were chargéd an épportunity cost of $5 per ton. Off-farm:
facilities were charged $7 per ton of litter -- $5 per ton for theilittef piﬁs
a delivery fee of $2 per ton. Sawdust, which was used as a bulking agent, was
bﬁdgeted at a rate of $8.35 per ton and delivered at a fee of §$5 per>ton.

Plastic bags with a volume of two-cubic feet cost $0.21 each.

Machinery and Eggigment. Variable machinery and equipment costs include

fuel, lubricants, and repair expenses that are incurred as each item. is used.

Fuel and repair costs were estimated using Budget Planner, a microcomputer

softWare'progfam developed at North Carolina State University (Hoag, et al.).
A pricé of‘$0.85 pef gallon was used for gas and $0.70 for diesel fuel (Farm
Enterprise deget Cuidelinés). Lubriéant costs were assumed to be 15 percent

of fuel costs. Electrical power equipmént was charged a rate of §0.07 per
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’kiioﬁafi-hoﬁr._TﬁeSe'oostS'were cﬁe;oed‘to eaoozéiecerof meohinery and -
edﬁiphent baaed-oo the number of’hodrs used,for each syStem,’The'emount'of.
time each“componenf was usedvie listed uhdef the “Po&eef‘columnlin.fhe labor
end power input tableeodeveloped for eaoh compostvsystem; The lehor-gnd,inpuf:

‘tables are included in the appendices.

g urly Labor. The baaic hourly wage was budgeted at $6 per hour.,‘
Required payroll expenses such as FICA tax and Workman 8 Compensatlon were
xncluded in general_oVerheed, Totai estimatedeman—hoees %equ;:ed‘to complete
each oPefation'ere»liefed‘under»the “Labor":oolemh ie the iabofxand-power‘:
ioput tablee;‘Tﬁe'difference beteeeh'the "Lagor“ aﬂd'"Power" eseiﬁetesxfoe'a

'partlcular‘operetlon repfesents the amount of t;me needeo to get ready to do
ithe job, repair and malntain the equipment, and any work boeaks taken ouflog;:
the job. A "gea:-upf factorf of 102 was use to»accoent for‘theee additional
flebofwcoeter1This;fao£or;shou;d oe,eﬁiqefed;tonrepfeeehfgeﬁfi;dieiaﬁeiL;i:“

busineee:situepioh more approprietelyr'

gperatlng Cagita An interest rete’of 6.5 percent was charged on thei
total estlmated operatlng capltal for each systeme Thle rate was computed at

.13 percent on an annualebaSLQ for six months.
General Overhead
Fixed annual expeﬁeee,not discueeed in the section on.fixed costs were

included as general overhead items. These costs inciude liCenees,‘emploYer;s

‘Gear-up factors are ueed to account for the tlme requlred to‘“get ready"
to perform a specific task and "clean up" after the jOb has been . completed.
Examples include: attaching equipment to tractors, travel to and from the job
 8ite, repairlng and servicing machinery and equipment, and other overhead labor
chargeable to the job but not "spent on the job.,"™ The 1.2 factor should be
adjueted to represent an Lndlvxdual business situation more approprlately.
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share ofithe ﬁIcA.£ax,’wdrkman's compensation, health and unemplpyment
insuranceyvgeheral repatfﬁ-&nd.maintenance, andimanagement:salary. Genéral
‘reﬁairsvand.maintenancetexpenaes‘conaist of repairsvand\uﬁkeep foﬁ'land
improvéménts, buildings: and‘grounda; These costs were computed at a rate of
1 percent‘of'the purcﬁase‘price for land improvements, 2 perceqt.for4apen—
'aide§~compostinglbuildings, é;percent for the International Process Systems?
'faéility, 2.5 percent for bagging and screening facilities, and 1 percent for

“asph#lt.surfacesu‘Itﬂwas assumed.off-fafm commercial.operations.wouldrrequi#e
o  a full—time;manager‘to supervise employees, moniter prpductioﬁ.schedules, and
§9velop;and,imélemeﬁt,market;ng pléﬁs, Thiasindividual_was paid an annual,..
salary of $30,0d0¢ Interest.on ggneral,overhead wasialso computed at aﬁ annual

rate of 13 percent for six months.

Results
iable 2 summarizes’fhé:significant‘physical charactefisﬁicshand'caﬁital;i
‘reQ§irements for each of the compost systems analyzed in this Study.rFixed and
variaﬁle-cosf estimates for each system operating at 50 percent of its total
capacity aﬁe listed in Table 3, while the cost estimates for eachrsystgm |
operating at f#il éapacity Are shown in Table 4.3 In general, the initial
'invéstment.requirementg and fixed and variable cost estimates were'lowaf for

the two on—-farm coperations than for the four off-farm enterprises. This was

International Process Systems is the brand name of a commercial composting
facility. This system is discussed in detail in the following sections.

‘Detailed capital regquirements, labor and equipment requirements,>and
production budgets are presented in the appendices.

“Yhen appropriate, the fixed cost estimates, such as the employer's share
of the FICA tax, were adjusted to reflect the 50 percent change in output for
each compost system. .
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© Table 2. ‘Sumimary of physical characteristics and capital requirements by compost system®

-

On-Farm - Ofi-Farm

ltem = ' 1 2 3 4 5 6
Physica! Characteristicsﬁ _

Acres Required . ' 7.2 5.2 - 10.1 9.5 25 10.9

Annual Input Capacity =~ ‘ 10,000 10,000 40,000 40,000 40,000 40,000 -

Estimated Annual Output (fons) 8,980 8,980 35,920 35,920 35,820 35,920

Proiected Bulk Sales (tons) - 8,980 8,980 28,736 ‘28,736 28,736 28,736

Projected Bagged Sales (tons) — 7,184 7,184 7184 7184

Projected Bagged Sales (2 Cu Ft Bags) --- 184,000 194,000 194,000 194,000
Projected Labor :

Requirements (Man-Hours): 1,383.6 1,195.6 4,656.1 5,226.5 3,588.4 4,166.0

Capital Investments: .

Land & Improvements $ 44640  $ 32,240 $62620  $ 58900 $ 15500 § 67,580

Buildings o) 0 1,208,908 513,932 1,230,300 687,880

Machinery & Equipment 112,471 148,900 316,576 340,576 142,335 311,160
Total , ‘ $157,381 $181,140 $1,588,104 $913,408 $1,388,135 $1,066,620
Capital Investment per Ton of Quitput  $ 17.526 $ 20.171 $44.212 $ 25.429 $ 38.645 $ 29.694

#Assuming each system operates at 100 percent capacity

11
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* Table 3. Summary of annual fixed and variable cost estimates by compgSst system for 50 percent operating céplacity" ‘

s

On-Farm

Off-Farm

ltem 1 2 3 4. 5 6
- Annual Fixed Costs: , . :
Land & Improvements $5673  $ 4007 . $ 7958 $ 7487 $ 1969  $ 8588
Buildings 0 -0 149,902 ' 63,728 162,568 85,298
Machinery & Equipment 18,123 25,431 57,692 61,771 25,066 56,871
General Overhead 2,293 1,702 63,188 - 42,879 59,214 62,574 o
Interest, General Overhead, | : ‘ '
Insurance & Taxes 241 228 4408 3,345 4,656 __4713
Total Fixed Cost $26,330 $31 ,453 $273,148 $179,210 $243,463 - $218,044
Annual Variable Costs:
Materials $39,612 $39,612 $204,820 $204,820 $204,820 $204,820
Machinery & Equipment 6,059- 4,162 15,381 15,558 5,772 11,874
Labor 4,151 3,586 13,968 15,680 10,765 12,498
Interest on Operating Capital 3,239 _3,078 15,221 15,344 14,388 14,808
Total Variable Cost $53,061 $50,438 - $249,390 $251,402 $235,745 $244,090
Total Annual Cost $79,391 $81 ,896 $522,538 | $430,612 $479,208 $462,134 ‘
Costs for Bulk Product: ' o ‘
Fixed Cost per Ton $ 5.864 $ 7.006 $13.916 $8.686 $12.264 $10.848 ‘
Variable Cost per Ton 11.818 11.233 12.404 12,516 11.661 12.109
Total Cost per Ton $1 7.682 - $18.239 _ $26.320 $21 202 $23.925 $22.957
Costs for Bagged Product: ' . N
Fixed Cost per Bag - - $0.755 $0.561 $0.693 $0.641
Variable Cost per Bag - - _0.734 _0.738 _0.698 _0.723
Total Cost per Bag - $1.299 $1.391 $1.364

$1.489

[4!
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" Table 4. Suzﬁ‘im@a‘y'-‘of annual fixed and variable éOStestimates by compost sysiem for 1 00 percent operating capacity. - '

On-Farm Ofi-Farm
item i 2 - 3 4 5 6
Annual Fixed Costs: ; ‘ :

Land & Improvements $5673  $ 4,007 $ 7958 § 7487 . $ 1960  $ 8588
Buildings - 0 0 149,902 63,728 152,558 85,298
Machinery & Equipment 18,123 25,431 57,692 61,771 25,066 56,871
General Overhead 4,200 3,120 71,273 50,656 83,325 72,183
Interest on General Overhead, ' ‘ | -

Insurance & Taxes : 365 320 5,584 3,851 6,223 5,337
Total Fixed Cost | $28361 $32,968 $292,409 - $187,493 $269,141 $228,277
~Annual Variable Costs: ‘ ' ‘ v
Materials $79,225 $79,225 $409,640 $409,640 $409,640 $409,640
Machinery & Equipment 12,118 8,323 30,762 31 ,1’17 11,544 23,749
Labor ‘ 8,302 7171 27,937 31,359 21,530 24,996
Interest on Operating Capital _ 6477 6,157 30,442 30,688 28,776 29,795
Totai Variable Cost $106,122 $100,876 $498,780 , $502,804 $471,490 $488,180
Total Annual Cost $134,483 $133,844 - $791 ,189 $690,297 $740,631 $716,457
Costs for Bulk Product: v . ‘ '
Fixed Cost per‘Ton $ 3.158 $ 3.671 $ 7.494 $ 4574 $ 6.847 $ 5.709
Variable Coét per Ton 11.818 11.233 12.404 12.516 : - 11,661 12.109
Total Cost per Ton $14976 - $14.904 $19.898 $17.090 $18.508 $17.818

‘Costs for Bagged Product: o ‘ .

Fixed Cost per Bag $0.307 $0.289 $0.373 $0.331
. Variable Cost per Bag - - 0.734 0.738 ' 0.703 ﬂ@
_Total Cost per Bag - - $1.131 $1.027 $1.076 $1.054

€1
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expected because the off-farm systems process a larger volume of poultry
litter and all of these models utilize either a physical structure or an

- asphalt surface during the composting procedure. Furthermore, all of the off-

v,vrfarm enterprises require screening and bagging facilities -and additional

’ope:atipns to prepare 20 percent of‘the output for the Qholesale market.

: Becaﬁée the on-farm‘and off-farm systems were designed for either a
‘private pouitry operation or a commercial enterprise, they are presented and
examined»accordihg to their intended use. The two on-farm models are analyzéd

 first and the four off-farm prototypes are evaluated next.

~ ‘On-Farm Systems

The on-farm systems were designed for poultry operators interested in
composting the litter produced by their own operations. Each model has . an
~§nnual iﬁput capacity of 10,000 tons ;- 6,500 tons of poultry litter‘and 3,500
itons of sawdust -- and an estimated output of 8,980 tons of finishea product

(Table 2). | |

"Sygtem 1 requires A total of 7.2 acres of land, while System 2 needs a

V'Vtotallof 5.2 acres. COmpést piles‘for each model were formed with a box manure
,vséreader on the bare ground; therefore the sites must be level, hard-packed

and §ffer good drainage;s The piles f@r both systems are formed with a box

: hanpfe spreade;, but the first model uses a self-propelled front-end loader to

-turn the windrows, while a meqhanical compost pile turner} i.e., a‘windrower,

pulled by a 60 hp tractor is used in the second prototype. Each windrow in

SeEstablishing compost piles on bare ground presents problems because
piles must be moved and/or turned on a regular schedule regardless of the
weather. However, asphalt surfaces were not constructed for these models
because of the prohibitive cost -- asphalt pavement costs an estimated $1.67
per square foot. ' '
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System 1 is turned 10 times ovef a lé-week period and the piles in System 2
‘are.rotatéd 18 times over a 10-week period.

System 1 requires more time'and land for ﬁhe composting procéss than
System 2 because of the different procedures used toc turn the windrows. Since
tﬁe material in the first system is turned with a front-end loader, little
oxygen reaches the interior of the pile and the composting process occurs
rather slowly. The windrower, on the other hand, incorporates oxygen and
shreds the material as it rotates the piles. Therefore the composting process

 fof the second model ig completed in less time. More land is required fof
System 1 because additional space is needed to maneuver the front-end loader
.between the windrows.

The initial cap;tal investment for System 2kwas $23,759 higher than that
for System 1 primarily because of the additional machinery and equipment
rquired to rotate the windrows (Table 2). The §$35,000 for the windiower and
the $7,500 for the 60 hp tractor more than offset the second system's ibwér
‘in&estment éxpenqes for land, lénd improvements, and a 269 cu. ft. capacity
manure spreader was used inateéd of the 332 cu. ft. capacity manure‘apreader
used in the first prototype. |

The additional machinery and equipment purchases also resulted in higher
fixed cost estimates for System 2 relative to thoée for System 17 The fixed
costs for machinery and equipment were 525,431 for the second model cdmparéd
to $18,123 fqr the firet model, while the total annual fixed costs for
System 2 were 531,458 when operating at 50 percent capacity versus $26,330 for
System 1 (Table 3);xand $32,968 for System 2 when operating at full capacity
versus $28,361 for Syaﬁem 1 (Table 4). However, purchasing the additional

pieces of equipment did contribute to a reduction in the fixed and variable



16

 labor costs for the second éystem'relative to those for the first system. .
vaaing the windrower to turn the compost piles decreased theAlabor requirements
for System 2 an estimated 334 man-hours per year at full capacity. Although

A'lthis decrease was_partiélly offset by an extra 145 man-hours per year needed

to create windroﬁs-bscause a smaller capacity manure spreader was used, there

»Qas a net decrease of 189 man-hours per year for the second model compared to

the first model. Hence, annual fixed labor expenses  (FICA tax, W6rkman's
cbmpensation, etec.) for SYStem 2 were $1,080 less than those for Syatém 1, and

annual'variable labor expenses were $1,131 lower when each system was operated

.at 100 percent capacity and $591 and $565 lower, respectively, at 50 percent

" capacity.

Variable cost savings were also realized for System 2 as a>résﬁlt of

using machinery and eqﬁipmeﬁt to turn the windrows that not onlyvhad_lower

prdjected‘hohrly operating costs but also reduced the number of hours needed

- to complete this operation. When running at full capacity, the frbntfend

vloadervin'System 1 is used 530 hours per year to turn windréws»ahd costs

.$12,59 per hour to 6perate, while the windfower and 60 hp tractor used in the

second prototype are operated 252 hours per year and costs $4_and‘$5.24‘per

' hbur, respectively. Therefore, the variable cost for this operation Wés,$4,344 :_L

per year lower for System 2. This déc:ease was offset somewhat by the

increased expénse associated with using the‘loo'hp tractor and lowér‘capacity

manure spreader an additional 121 hours to create the windrows. However, the

_total variable cost of machinery and equipment was $3,795 lower for System 2

than for Syétem 1, while total annual variable éosts were $5,246 lower.
On a unit basis, the total fixed cost for SYstem 1 was $1.14 per ton of

final product lower than that for System 2 when operating at.50 percent
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capacity, $5.86 per ton cémpared to $7 per ton, while the total variablé*cqét
was $0.59'pér ﬁon‘highe?, $11.82 per‘tdn'versua $11;23 per ton (Téble~3);
'COnsequently; the total annual cost per ton of output for the first on-farm
model was $0,56vhigher‘than that‘for the second on—fa:m prototype, $17.68  per
ton comp&red'to $18;24 per ton, and the total difference between these two
systems was $2,505 per year.

At full operating capacity, the fixed cost for the first ﬁodel was $0.51
per ton:of output lower than that for the second deéign, $3.16 per'ton'versué
$3.67 per ton (Table 4). Of cburse/ the variable expenses per unit of output-
and the cost differential between the two models did not change as a result of

"doubling the production. The total annual cost for‘SYStgm 1 was $0.08 per ton
highef'than‘that for System 2, $14.98 per ton compéred'to $14;90 per ton,.énd

the total difference between the two models was $639‘per year.

Off-FarmIstéeﬁs

The oéf-farm comﬁércial enﬁerprises were designed to accommodate an
annual input capacity onQ0,000 tonsg -- 26,006 tons‘éf poultry 1itter‘and
14,000 téné ofbsawdust -- and produce an aﬁnual output of 35,920‘tonsf éfter
completion of’£he coﬁpostiné process for each system, the bulk product is
stockpiléd in g &éhtfalvatoragg érea, while‘the material‘destined for ﬁhe
comm;r;iai @arﬁéﬁ\is run throujh a scréener to.remove foreign matter and‘then
pasged. AT R .

Sjateﬁwj‘répfesents’é fypi¢a1 large commercial operation and requires
about nine.Q;éksyﬁobﬁomplété a two-phase composting process. Windrows aré

initially formed and turned in open-sided buildings that have paved,
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réinforced.floofs tobhelp contr&l theAmoisture content.of the compost piles.®
This éhase takes fiveiweeks and the piles are turned .a total of il times with
~ a self-propelled windrower to incorporate‘oxygen and shred the material.
'Dufing the second phase, the manure isrremoved from the buildingé and formed
~iﬂtorwindrows‘in the open on bare ground. The windrows are rotatedkan
additidnél six times duriﬁg'the four weeks needed to complete this phase.

‘The composting process for fhe fourth prototype is similar to the
previous model in that windrows are constructed and periodically rotated with
a self-prépelled windrower. However, the compost piles are constructed on an
aéphalt surface instead of inside buildings or on the bare ground. The asphalt
"-pavement enaﬁrea year-round operation, but the lack of overheadybrotecfion
coﬁld cause some management problems in controlling the moisture content\of
the compost piles. Sixteen weeks are required to complete this éompostihg |
L procedure..Tﬁe‘windroQé are turned a total of 17 times in this system: three
ltimes per weeﬁ for the first three weeks, two times per week for the next
fhgée'weéks;.and onc; per week for two more wéeks.

The fﬁfth‘desién Qas patte:néd after the Internationaliprbcéss S&stem |
(IPS? (Kuter) coﬁpost fgciiity, which uses in-vessel composting ﬁo procesé thei
éaw ptoduct.'fﬁié modular building includés a forﬁed aeration éttuctﬁre'with
an agitator and four horizonal composting bays, a stagiﬁg and‘mixiné Aréa,-aﬁd
‘a redeiving pit fér the finished product; Poultry>litter and sawdﬁst“érév
deposited and mixed in the staging area and then loaded into one of the

composting bﬁys. A mixer/agitator machine mixes, aerates, and mé&es the

, ‘The moisture of the compost piles must be maintained within a range of
50 to 60 percent moisture (wet basis). If the piles are too wet or too dry,
the composting process will be retarded and additional time will be required
to produce the same quality product.
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mate:ial:down £5Q bayrat theyr§tenof i2‘feet per day. This<coﬁtinupusgme§ement
‘and aéitatio# éliminateé”the :equirement'for a separate tuﬁningrgcheduLe,:Itf
-ﬁakesiél‘dgys fé:'the.matgriai.towmové throqgh the bay and completé ;ﬁe
compoétihg processvas thé final pnodﬁct reaches the receivingjpit,_it.isL

'-,removed_andAstored outside on the bare ground where it is allowed to mature

“ " before being sold or processed for the’wholeséle market.

. The last model evaluatgd in this study‘smployéAan‘qpen unturned win&gow
! prpcedure'thatftakes adVantage‘ofva fixed aeration\aystemfandreliminatés’thé
£urning operation.'AvbOXfmanu;e spreader is used to construét"the‘compost
piles over a series of 4;inch aeration pipes.'Radial bladeﬁblower;,phen férce
air through the,pipe,to provide the oxygen necgsaaryxfor the éeratiqn;prodess;
Two‘months,are.needed to complete the composting7process énd'the windrow§ are
fdrmed*on‘aﬁ‘aspﬁalt surfaéelto,enéhxe jeaf;round operation{ Inmadditian,‘thél‘
'»wind;oﬁé c#b_be*place&‘cloaer:together than in Systems 3.and'4,becau;e thg
pileé do not have tqube tu£deq.;v . : ' » . _ £

' Thére-wgaAa wider raﬁgé in the»capital requirements gndlcost estimﬁtes
fof{the,offrfaxm compost systems than fdr thé.on-farm,mode1s»beéauaewmofé :
variation in te¢hnblogy'wé§ incorporated into-fhé commercial enferprises}‘For
examéle, System 4 required tbe lowest initiai in§estmenty $913;408; while .
System 3 required the 1atg§st investment, over $1;5 miliion, a range of more
than $674 thouaand (Table.2)1 Thé.major contributing«factor td‘the-diepersion
"in capital;requirementsvwas the type of compost étrucﬁuﬁevor su:faCQ;
coﬁsﬁructed_for.each model. Excluding the. screening. and bagging facilify;
thgh was ;equired‘for all of the 6ff—f&rm opérations,‘the I?s fagility for

System 5 cost §1.2 million, the eight opeﬂ—éided'bompest structurés'forrSystem
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L 3vcost over $1.1 million, and the asphalt surfaces for 5ystems 4 and 6 cost
$483 632 and $687, 880, respectively.

Although lend and machinery'and equipmentvrequirements hao.e smaller
impact on the total initial investment, the IPS facility‘in System 5 -
eiiminateu-the need‘to purchase”many of the resources required in the other
three operetioneutoiform:aua/or turu windrows. Only 2.5 acres of.land were -
needed  for the fifthbmodel compared to an ayerege of io;z ecresifortthe.otuer
V systemcf'while‘the iu—veseel composting procedure also eliminated the need to
purchase aimanure'epreader, a windrower, and a iOO HP Tractor.

Syetem 4 also had the 1owest total ‘annual fixedvcosts of the’ four
models, $179 201 at 50 percent output capacity and $187,493 at 100 percent »
capac;ty (Tables 3_and 4). System 6‘had the second lowest fixed expenses,

“$218,044 'at 50 percent operational capacity ;na $228,277 ‘at 100 pe:cent }’

v cepacity, ,while the fixed costs for System 5 totanéa 5243,453» at 50 percent - |
capacity and $269 141 at 100 percent capacity."System 3'had the highest .:
y‘annual fixed cost estimatee of these models, $273 148 at 50 percent output end
$292,409 at 100 percent output. Like capital reguiremente, these estimates
:‘were primarily iufluehced oy'the.costs aesociated with owning'the coﬁpoet'
facilitiee;vThe annual ownership cost of the IPS facility for the‘fifth'
‘:prototype ‘was 5148 800, and the eight open-Sided compost structures for the
‘third model cost $146 144. In addition, the yearly repair end maintenance
»coet, included4in general overhead, was $36,000 for the,IPsffacility and
‘523,568 forfthe open-sided structures. The fixed cost estimates for the “
asphelt'pavemeht in the fourth and sixth operations were $59,970‘and‘$81,540,y
’respectively;“and thevrepair and maintenance cost estimates were-$4,8§6 and

$6,576, respectively. The annual fixed cost for the machinery and‘equipment
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V*J'for System 5 was less than ﬁalf;theuco;t éstimaﬁes,of the other models. This -
‘expense,wa;.élightly over $25,000 for éyétem 5 compared‘to“$56,871-for.SYStemzﬁv
6, $57,692 for System 3, and $61,771 for System 4.

| vThe annual labor reQﬁirementS'to support each enterprise are listed in -
Table 2;vDetailed labo# summaries for each operation are presented in the,b
approptiate»appeﬁdix tables for each system. Because they are similar
operations, the time required £Q load the windrow_baYa.in Syétem 5 is
exhibiﬁed and compared to the time . needed to create the windrows in the other
. models. Similarlf, the man-hours fequired to maintain the in—veggelvcomposfing
‘pkocédure are presented and compared‘to the hours required by’the rest of the
systems to turn the‘winerWSQ In addition, the labdz'requirements diacussed'
below a:e the‘estimateaﬁfor-each model operating aﬁ full'capacity; To
balcylate'the numbe:‘of,maQQhours needed tovprpduce 50. percent £he total
vdlume,“simply.divide these>estimétea by two.

| Thére’wasva differen#é.qf 1,638 man-hours between the least labofé.
intensive operation,?;:3,588,ﬁan-houza-for System 5 -—kaﬁd the most lébor
intensive;oéération ;% 5,227Uman-hours for System-4;-The fifth médel offered'aw
aiénificaqt“reduction_in labor rélative to that for the other prototypes
vbecausevlegs time waé'needed to load the IPS bays than to create windrows;iAn»
: éetimated 609 man~hours were used to load the IPS bays compared to thé.2,736
.mén-hours needed'to—creéfe~wiﬁdrows in the other operations, a difference §f
2,126 man-hours. The sixth compost system required the second fewest man-hours
becaﬁsextheufcréeﬂ=air“procedure eliminated the need to turn the windrows or
td maintain:the*dbmposting.process. Eliminating this procedure decreased the

labor requiremantsffor System & by 489 man-hours compared to those for -
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System 3, 1,060'man-hours'compared‘td those for System 4,vand'17548 maﬁHhéufﬁa‘
compéred to those for’System 5. All prototypes required the same amount“of® =
time to complete the screening and bagging operation, 945 man-houré,7éﬁd7ﬁé
stockpile the output, 484 man-hours.

System 5 had the lowest totgi annual variable-coétS'of all the off-farm

systems, $35,745 at 50 percent of the operating capacity and $471;490‘atﬂ100
percent capacity (Tables 3 and 4). The variaﬁle expenses for materials wereil
the same for all -the systems, $204,820 for 50 percent output ‘and $409,640 for = -
"1ooﬁpércent outpﬁt, ahd there was relatively'iittle variation ﬁméng the four
models ‘in thévtotal interest charges on the operating capital."SYStémHS‘had 15’*
theilowest interest on operating capital, $14,388 at 50 perCenticapacity énd.“
$28;776 at 100 percent capacity, while System 4 had the highest*inte?est{
cha;ges, $15;344’it 50 percent capacity and- $30,688 at 100'percéﬁtbcapacity;i“
_fot ranges of $956 and §$1,912, réspeétivel&. Therefore, the méjorfdifferencesc
in variable costs between the prototypes we:é a regﬁlﬁ of iabér expénéeS»and
the cost ‘of. operating the machinery and equipment.’As‘was prévipusly :
diééuﬁsed,'System 5 was the -least labor-intensive enterprise}‘cdnéequently its -
' vafiable labor ‘costs were also the lowest, $10,765 for'SO‘percéﬁt°6utput'and 31
$2i,530 for 100 percent'production. The labor expenses for the mosf labor-—
. intensive operation, System 4, were $15,680 at 50 percent capacity and $31;359
at full»capacityf Labor costs for Systeﬁs 3 and 6 were $13,968 ‘and’ $12,498,
respectively, for 50 percent output, ‘and $27,937 and $24,996, respéctiveiy;‘ :
for 100-percent output. i

System 5 also had the lowest variable coset for operating machinery'énd"i
equipment, $5,772 for 50 percent capacity' and $11}544‘for 100 percent

capacity. The estimated cost of operating machinery and equipment for the‘so



>‘end'l00;perceht.output»lgvelstwere $11¢374aand;$23W749>£cr Syete@u5;'$;3;9£ﬁ
and $30,762 for System 3, :and §15,680 and SQ&,&I?vfor:Systembanimhe:machinepy S
gandmequipment‘cbettestimates for system 5ewete_ﬂees‘then;thaee:ththesbther ‘
models because compost windrows :did not hawve to be ponetpucteﬂsmr;rotatedm
similarly,ltheacost estimates for the sixth operatiop‘mere 1owe; thah“thmee
for Systems 3 and 4 because the windrows did not have to be turned.

;'The total .cost per ton of output ranged from $23_i1,£ogésystem\4 mb
' $26.13 for System 3 at 50 percent operating capacitywﬂComperablegcoste for -
‘cSystems 5 and 6 were $23,@6'peritonnanc $21_53fper.tcn,creepectiyelyu‘qut
‘eetimatee.et,IDO1pe:cent:butput'wereFSISuVB,for ‘System 3, §17.26 fer;System;4,
$18.52 for System 5, and $17.91 for System 6. Another way to»e#amine'theee
ccstxestimatee:ie:eccording to the expected'ntilizatienfof:theﬂoutput}ethat
is, by the-unitaccetvof‘tﬁe &ineiiproduct ietendeﬂ fbr;eitherfbuli»oifbagged
‘eelee,‘mhetefcfe,see-a Tmﬂeiéﬁtep, the-fiwedcaed'vefiabletcoete iﬁcutreduaswa :
result of preparlng 20 percent of ‘the cutput for the wholesale bagged market
were allocated directly to the eetlmated ‘cost per bag. These\expenses included
the-coet-ofrbage;*the-costsuessecxated“wmth~ownmngeand~ope:atmng the ecreenrng‘
and.teégieg‘fecility,:and‘the‘coetfcf stockpiling end=storidg-the bagged
prodﬁct.’Eighty;percentlcf‘the remaining'expenses; guch as the wcost :of forming
‘andtturningﬂwindrcwe,*Qete‘allocated'tb'theFCQet\ef‘ih@,fihaltprcduct:edld.in
bulk form, end:éocéercent;af'these.coets‘were<alLoc5ted't0'thefccstﬁof the

‘bagged product.

“rhe machinery and equxpment variable cost estimate for System 5 lncludes
the cost of operatlng the Ips facility, $7 250, ‘plus the cost of operatlng the
machinery and equipment, $4, 294,‘at 100 percent operatxng capaclty (Appendlx
Table 5. 3)
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System‘3 had the hiohest total costs per unit for both forms of‘output,>
$26.32'per'ton'for the bulk product andv$1.49 per bag for the bagged output
when operating”at'SO percent of its total capacity compared to $19.90/per ton
- and él;iﬁ’éer.bag'it'fuli'Operatinq‘capacity (Tables 3 and 4). The lowest unit
cbéts_&er‘é estimated for Systein 4, $21.20 per ton and $1.30 per bag at 50 —
percentvoperating capacity and $17.09 per'ton’ofﬂbﬁlk_product-and $1.03eper
bag at 100 perceot capacity. The unit' costs of running the fifth model at half
its total capacity'were $23.92 per ton and $1.39 per bag compared to $18f51
per ton and $1.08 per bag at full oéeratinc capacity. Finally,Jthe,COst
estimates'for”sjstem 6 were $22.96 per ton and $1;36:per bao at 50 percent‘r

capacity'and $17.82 per ton and $1.05 per bag at 100 percent-capacity.. .. .

‘ Summary and COnclusions
_The objective of this study was to estimate the land, equipment, labor,.

andxcost requirepentsvassociated With.operating s8ix model compost.facilities.;
Two systems.were’designed for existing pouitry operations, while fouraother
;prototypes were developed for off farm commercial businesses. The on;farmvv

models had an idput capacity of 10,000 tons per year and the off- farm systems

vcould treat 40, 000 tons per year. Production schedules,binput requirements,

:end anngalaproduction budgets were deteiopedhassuming each model was‘operatedb

at SQﬂpercent of its total capacity and.at 100 percent capacity. Cost |
v estiﬁates were based on 1989 prices.? | L g |

The most significant difference between the two on-farm compost systems

was the initial capital investment needed, $157,381 for the first model

“Annual fluctuations in interest rates and other input prices might affect
. the cost. estimates. It is recommended that potential operators revise these cost -
estimates to more accurately reflect their individual business’ Situations before
-making any investment decisions.
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,compared to $181,140 for ‘the second model 5ystem 1 was slightly'more labor
intensive, had lower fixed costs, and required more time to complete the
’composting}process, whilepsjstem'z"waStmoreecapital inteneive, had lbwer
Tvvariableﬂcoets, and needed less'time for the compost"procedure_‘The'totalocost
per unit of output was lower for System 1 than for System 2 at the 50 percent
.operating capacity,_$17 68 per ton versus $18 24 per ton, but slightly higher
'at 100 percent capacity, 314,98vwersus $14,90 per'ton 4Figure 13mvmhis
.reversal*was primarily a result of adjusting the general overhead expenses to
‘reflect the changel in fixed labor cost estimates at the two output levels
| (Table 3 and 4). Since System 1 is more labor intensive,vthesdifference
beiaeeﬁ the*fixed costs3per unit-ofioutput'uasiereater at the-solpercenth
‘operating capacity, $1.15 per ton, than at 100 ‘percent capaCity, $0 51 per. ton:
j‘(Figure 1). COnsequently, +his variation was sufficient*to cause the_)
‘vremationehip between'total*unit;costs for»each'syetem to be reversed ascthe
'output level increased from 50 percent to 100 percent:

System 2 has slightly lower production costs if it is operated at or
| near full capacity. As the utilizaticn of each compost facility decreases,
System i s total cost per unit of output increases at a.slower rate than that.
of the second model. If the potentiallowner is confident that‘thencompost
-ifaCility will be operated at or near full capacity, then System 2 offers
-‘greater potential cost savings; However, given the uncertainties associated
with starting azneﬁmbusiness'ventnre —— fectors euch.as'the actuai‘market
size, the actual utilization rate of the compost eystem, etc. — entrepreneurs
should conSider the first model if they do not. believe the faCLILty will be

' able to achieve or=maintainven,output”%evelrat:or'near*fuii capacity.ﬁof'
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_* Dollars per ton
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Figure 1. Estimated costs of production of bulk output for on-farm
'~ compost systems ' ‘ ' )
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course;, if*labor-coats:ipcreaae:relaﬁivegtoutﬁe;cost;offoﬁherfinput55 System 2
will.become;evén-moreréttractive.than.SXstemiL, |

Systeﬁul,had the highest. capital investment:regyinemeﬁtsf over $1.5
millionplthéssecoﬁd';argest.labortrequirements, 4,656 man-hours,. éndithe
higheét’costs=pe£;unit-of?output aﬁabath,levelsjof production relatiéezto »
thosevfot—the;othervthree:off—farmzdommercial;models# The éost;var the bulk.
product were $2&;327pet't6n;at 50 percent. capacity and $19.90 per fon.atvloo
percent capacityf while.the caéts~for theébagged:outputiwete:51,49‘pex;bag-at
50 pe:centtpfoduqtiqn.andi51.13-p¢r bag'at.full.productioni(Eiguiea<2:and'3).
-In additioq, System 3 had the: largest variation in dosts:pertunit of.ou£put
between.itsﬁso and:IOOﬁpercent 6perating;capacitiesm ihere.w&s-avdifferencesof
$6.42 per ton foz;theabqu,p:oduct between the 50 and;106=percent,capacities,
$26.32 éér*ton-versua $19,90:pe£ ﬁoﬁw.and-$0m36‘perﬁbég-ﬁét'thggbagged
‘output f4'$1.49-pér’bag versus $1.13 per bag.

The f#ﬁrth prototype was the 1east.capitai—intensive but the ﬁbst labor;
intensive model. Theainitial Eapital investment for”tﬁis—qeéiéﬂ.was'$913;408;f1
and 5,226 man-hours of Iabbr'were needed:to-perform.tﬁe.necessaiy.operations.‘
System 4 aléc'had the Iéwest.uﬁit.costSLOf any of the fourwcommércial modéls
‘examinediin;thiS'studyQ These:costa:wege.szl;QO per ton and $1;3aiper bag at
50~percent>ca§acity'and‘$17.09 per*toh.and:Sl,o3fper‘ba§fat;100 percent
capacity"(Figurés 2 and 3). Furthermore, the differences in the costs between
the:59‘pézeent~outputrlevel,andithe»loorpercent,prbduption,leyel were smaller’
~ for this-system than for the other three designs. This cost differential was
$4.11 per*ton‘fOr t5e<bulk product and $0.27 per bag for the bagged output.

The:IPS;gémpost design, Sysﬁémas, required,therleaatmamount of land, 2.5

acres, the least amount of laboi, 3,588.man—hoﬁrs, the second largest capital
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Doliars per ton
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‘21.20

60% o - S - 100%
' Percentage of total output capaolt_y '
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Figure 2. Estimated costs of production of bulk output for off-farm
compost systems

‘ Dollare vper bag

- 80% I L : : 100%
Percentage of total output capacity
—'ih— Syotem 3 . b el syoiom 4

=3} Bystem 6 - -~ System 6

Figure 3. Estimated costs of production of bagged output for off farm
compost systems
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investﬁent,tomer $1;3:million,-and aécoqﬁted for'the‘third'hiéheét~costs.pér‘
unit of ontpu£. £¢ SO'perégnt;operating-capacity,ithg:tbtai*coﬂtsﬂwefé'$23.92.
per ton.for'the bulk butput‘éndusi.Sé*per»Sag.for-the baQ9ea'P£6duct.coﬁpafed
to $18.51upér'ton:and $1.067pér bag at 100 perceﬁt-capacityv(FigureBIQvand 3).
.The cost differentials of $5 41 per ton for the bulk product and $0.33 per bag
| for the bagged product between the two output levels were also the thlrd
largest'spreada among ‘the four off-farm models. |

'ASystem ) iankéd first in the amount of land;required; 10:9 acrés, ééédhd
_in'fhe>initia1 capital 1hvestﬁent, about Slaocmillién, Second in'totélflabcr
.requireménts,«4;156 m§n4h6uré, and accounted for the secbnd‘léwest cosﬁvper'b
“ﬁnitﬁbf'output.'Thé:estim&ted—costé for this médei;wére $22.§6‘pér.£oﬁ'f§£ th§
' bu1k1product and Sl,Bsrper“bag“for"thefbaggéd output at 50'percent cééaﬁiﬁy :

'-compared to $17.82 per ton and $1.05 per bagrat“lOO-percent capacity (figurés -

2 andAsi. Thezcost‘differéncee of‘$5.14:per ton and $0;31,per‘bégifor_thebbﬁik o

and bagged product, respectively, between thé 50 and 100 péréehﬁ ﬁfodub£ion;‘.
. levels were»aléo the setoﬁd'lowest'cost«spreada among thé;four ¢$@méfci§1 |
 s§s£ems'exaﬁined in-thié study. |
Like in the on-farmHMOdels, the‘unit*outpufléost estimates fot'each»

'off-farm'system'wete feducédvsignificantly as the operatihg capacity inéreaéed
from 56 tOAIOéjpercent (Figures 2 and 3). However, uﬂiike the on;fafm-désigné,
the relative ranking of the off-farm systemé ih-tefms"of productidn coéfs did
not change as out@ut increased. That is, System 4 offers the lowéét per?ﬁhit
butfut costs fér both the baggédvand bulk product at the 50 and 100 peféénﬁ
oper&ting,cap&cities,‘while System 3 had the highest cqsts. Therefore,xthe
fourth:méael¥§hou1d?befconaidered before ‘the other prdtdtypeéiif'thev .

investment decision is based solely on production costs.'Howevef;'non-economic
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factors could also influence thelfinal decision. If the manager wants to
mini@ize the composting time or to maintain a small labor force, System 5
.should be considered before the oﬁher:models. | |

As previoﬁaly mentioned, it is assumed that eéch éyétem described in
this chapter can produce compost that will be readily acceptable to the
horticulturél industry. One critical elemgnt not discussed is'manégement.
Althouéh it was not in the acépe of this study to detail managemeqt
requirements fér producing composf, it must be recognized that a high levei of
managgmént will be needed. - Because composting is a biological érbcess,
&ttention to certain details along with timelyjobservations and decisions will
be essentialf Several Of.the more critiéﬁl factors to conéidefxare identified,
below. |

It‘isvimpoftant tovéstabiish a §oodvblend of'the‘méteriéls t§ be
,.compoéted‘in'the initial pfoduct mix. In génerali the‘c/N iatio‘(aVAilable’
cérbon,tgvavailable pitrogen) qf»all materials combined should Be between»ZO/l
and 30/1vto ensure complété’decomposition of organic material and a
satiéfactory end product. In addition, the moisture content of the initial
blend shbuid be between 50 and 60 percent. If the moisture conténtvis much
:higher, the.blend_will not be able to retain sufficieﬁt oxygen télmaintain'the
process. All materials to be added to the initial compost should be
thoroughly mixed to.ensure thorough decomposition.’

Finally, the compost piles must be turned or otherwise aerated
frequently. This allows replenishing of oxygen, biending of materials, and
prevention of excess pile temperatures. 1In general,.pile témperatﬁres should

be maintained between 50°C and 70°C or for two to three weeks.v After this, the
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pilesr will begin to: cool. and should be allowed to ‘"cure™ until the composting
process: is completed.
Because different. orgén.ﬁc: materials will have varying rates of

composting, it is wise t‘dyg,a‘»'izw experience with a givem material om a small

‘scale prior to developing a large-scale project..
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Appendices

1 Appen&ix 1. Composf éyétem 1"'

System 1 needs 7.2 acres of land, 4.9 acres for the windrqws; 0.7 écres'
for sﬁoring,the finished product, 0.6 acre§ for a retention pond and 1 acre
for the‘border (Appendix 1, Figure 1). ” |

This compost system required aﬁ estimated capital investment of $157,381
(Appendix 1, Table 1). Land and improvements totaled $44,640, while machinery
and equipment accounted for $112,741i. The largest expenditures weré $60,000
for a ffont—end loader, $36,000 for land improvements, and $30,000 for a 100
VHP tractor. The ﬁotél capital investment per ton of salable prqduct_Was
$17.53.

Total annual fixed costs were $28,361 or $3.16 per ton of sa1able
‘product (Appendix 1, Table 2). Expenses for the major cost categories Qere:,
$5,6§3 for land andrimprovements, $18,123 for machinery and @quipmeht, $4,200 -
for general'overheadg and $365 for interest on §enera1 errhead, insurance'and‘
taxes.

This systgm requires a total of 1,383;6 man-hours of labor per yéar
(Appehdix.l, Table 3). The most labor-intenaive'operatiohs were forming fhe’
compos£ piles, which requi?es 684 man~hours, and turning the piles, which‘
requires 636 man-hours. The front-end loader is used 583 hours and the tractor
and manure spreader are each used 517 hours. |

Total variable-cbﬂte for System 1 were $106,121 per yéar, or $11.82 per
ton of output (see Appendix 1, Table 4). Materials costs, including‘poultry

litter, sawdust, and delivery fees, accounted for $79,225, while machinery and

equipment expenses totaled $12,177. The most expensive piece of equipment to
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operate was the 160 HP front-end loader, which had a projected operating cost

of $12.59 per hour.
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- Appendix 1, Table 1. Caprtal requlremems for compost system 1 10,000-ton annual capacity

Cost Per

Total

Percent of

_ Useful T /
lem . - Description Unit - Life _Quantity Unit Cost _Total Cost®
tand : Unimproved Land - Acre 72 1,200 $ 8,640 55
+ Improvements Grading (5%) with Retention ‘ : L
: Pond - | Acre 20. 5,000 36,000 229
» "Subtotal _ ' ' ' $ 44,640 284
Machinery & Equipment o o : } }
Tractor, 100 HP -~ 100 HP, Diesel Each 10 1 30,000 $ 30,000 19.0
Front-End Loader. 3 Cu Yd, Skid Steer, , : ‘ ‘ -
: , 160 HP, Used Each 10 1 60,000 60,000 38.1
, Truck o ‘ - 2Ton, Dump Bed, Used .Each 10 . 1 10,000 10,000 6.4
Box Manure Spreader 332 Cu Ft Capaccty Each 10 1 10,841 10,841 69
Water Pump 2HP S Each 10 1 1,300 1,300 08
- Thermometer Industnal 6 Ft Long Stern - Each 10 10 60 — 600 - —04
Subtotal ’ : v $112,741 71.6
_ Grand Total $157,381 100.0
~ Capital Investment per Ton of Final Productb $17.526

2 Subtotals may not add due to roundmg
® Final product 8,980 tons

LE



'Appendix 1, Table 2. Annual fixed cost estimates for compost system 1, 10,000-ton annual capacity

kem ” ' Deseriptidn ’ Depreciation 'Ini'erési lnsurance Taxeé :
Land S Unimproved Land $ - $1,123 $-— ~$ 86 $1,209
+ Improvemenits Grading, Retention Pond - 1.800 2340 180 144 4.464
~ Subtotal o . $1,800 $3,463 $180 $230 $5,673
,Machinel‘y&Equipment: o ’ ' ' -
Tractor _ 100 HP, Diesel $2,538 $2250 $173 $138 $ 5,099
Front-End Loader 160 HP, Diesel, 3 Cu Yd, Used " 5,070 . 4,504 346 277 10,197
Truck 2 Ton, Dump Bed, Used ‘ 933 - 694 54 43 1,724
Box Manure Spreader 332 Cu Ft Capacity - 424 309 24 19 776
Water Pump : 2 HP 117 23 7 6 223
Thermometers ' Industnal 6 Ft Long Stem - __60 ‘ 39 -3 ,__2 104
Subtotal $7.873 $7,889 $607 $485 $18123
'General Overhead o ' " L
_License ‘ Privilege License $ 25
‘General Hepairs e S
& Maintenance® grounds 360
( Ihéurénce, Personnel Workman's Comp., FICA, .
o 'Health, Unemployment 3.818
Subtotal = S $ 4200
Interest on General - ~ Computed at 13 Percent o
. Overhead, Insurance per Annum for Six Months $ 365
& Taxes S ' S
' Total Annual Fixed Costs $28,361
Annual Fixed Cost per Ton of Final Product?

 $3.158

aRepanr and maintenance costs for land |mprovements and bu:ldmgs Repair-costs for machmery and equipment are included in the hourly vanable cost estimates.

meaI Product = 8,980 tons ,

8¢ ..



- Appendix 1, Table 3. Total annual labor and power inputs for compost system 1, 10,0oo-ton capacity

Type of ' Equipsﬁént __Hours/Year
Operation ' _ Used o . Labor ___Power

Creating Windrows Front-End Loader, 160 HP ' _ 63.6 53.0

Tractor, 100 HP with Box

Manure Spreader, 332 Cu Ft ’ 620.4 : 517.0

Turning Windrows Front-End Loader, 160 HP 6360 5300

. Stockpiling Product Front-End Loader, 160 HP 636 53.0

Total o 1,383.6

6¢



‘Appendix 1, Table 4. Annual variable cost estimates for compost system 1, 10,000-ton annual capacity -

‘Total

: ‘ - Cost Per ’ _
ltem ‘ Desecription Unit Unit Quaritity , Cost
Materials: | . | L '
Poultry Litter o Tons 5.00 6,500.00 $ 32,500.00
Sawdust Bulking Agent ~ Tons -8.35 3,500.00 = 29,225.00
Delivery Fee_ o -Sawdust Delivery Fee Tons 5.00 3,500.00  17,500.00
Subtotal - | © $79,225.00
Machinery & Equupment ‘

Tracior 100 HP, Diesel Hours 6.65 517.00 $ 3,438.05
Front-End Loader 160 HP, Diesel, 3 Cu Yd Used Hours - . 1259 636.00 -  8,007.24

, Box Manure Spreader 332 CuFt Capacfty “Hours - 1.00 51700 517.00
" Water Pump 2 HP - KWH 0.07 -2,222.20 _155.85
Subtotal - $12,117.84
Labor S Total Estimated Hours Hours. - 6.00 1,383.60 $ 8,301.60
interest Charge on. Computed at 13 Percent on _ Percent . 65 9964444 $ 6,476.89

~ Operating Capital an Annual Basis for Six Months ' - '
Total Annual Variable Cost | | $106,121.33
Annual Variable Cost per Ton of Final Product® $11.818

@Final Product = 8,980 tons

" o%



5 |
Appendix 2. Compost System 2 -

This system requires a total of 5.2 acres of 1and..The mejority«of the
‘land, 3.3 acres, is needed to form the windrows, while 0.6 acres -are used to
sstockpileaor-store the finished product, 0.5 acres are needed fo; the
retention pood, and 0.8 acres are used as a border for the operation
(Appendix 2, Figure 1).

The initial capital investment for System 2 was estimated to total
51?1,140-0: $20.17 per ton of ealable product (Appendix,z,fTable.l)f
" Machinery andweqnipﬁent purchases accounted for $148,900, while land and
imﬁrovemenﬁs ﬁotaled $32,§40; ThermostrexpensiQe»oapital’purdhase'was $60,000

for a used 160 HP front-end loader. The next largest expendxture was $35,000

a for the compost pile turner, and the 100 HP tractor was the third largest

‘ lnvestment at atcost of $30 000.

Total annual fixed costs were $32,968, or $3. 67 per ton of output
{Appendix\z,’mable‘z). Land and improvements accounted for'$4-097 of the
total, machinery and equxpment for $25,431, general overhead for $3,120, and
interest ‘on general overhead for 5320.

System 2 required an estimated 1,195 man-hours per year to complete the
orOdubtion sbhedule-(Appendix 2;‘wable:3). slightiy.more than 829 m&n-hours
were needed toméreate the windrows, while 320 man-hours were required to turn
the wxndrowe,-and almost 64 man-hours were needed to stockpile ghe final
product.

| ‘The annual variable costs for this system totaled $100,876, or $11.23
per ton of salable product (Appendix 2, Table 4). The major expenee was for
materials, aooounting for §79,225. Machinery and -equipment cost $8,323, labor

. Wao $7,171, and interest on operating capital accounted for $6,157.
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‘Appendix 2, Table 1. Capital requirements for compost system 2, 10,000-ton annual capacity -

~Useful

Total

Percent of

: o e PR Cost Per - f

ftem Description _Unit Life _Quantity Unit Cost _Total Cost
Land , e ~Unimproved Land Acre 52 - 1,200 $ 6,240 - 34

+ Improvements ) . Grading (5%) and Retentuon ' L

Pond Acre 20 5,000 26,000 144
_Subtotal o $ 32,240 17.8
Machmery:&' Equibment: e e , B
Tractor, 60 HP 60 HP, Gas, Used Each 10 1 7,500 $ 7500 41
~Tractor, 100 HP 100 HP, Diesel - Each 10 1 - 30,000 30,000 16.6
Front-End Loader 3 Cu Yd, Skid Steer, o : : :

: : ‘ / 160 HP, Used - - . _Each 10 . 1 60,000 60,000 331
Truck . . 2 Ton, Dump Bed, Used . Each 10 1 10,000 10,000 55
Windrower = 6'x 18’; 2,799 Cu Yd/Hr Each 10 1 35,000 35,000 19.3
Box Manure -Spreader 269 CuFt Capacnty Each 10 1 4,500 4,500 25
Water Pump 2HP Each 10 1 1,300 1,300 0.7

- Thermometer Industrial, 6 Ft Long Stem Each 10 10 60 600 03
Subtotal | | $148,900 822
Grand Total $181,140 100.0
Capital Investment per Ton of Final Product? $20.171

a Subtotals may not total due to roundmg

® Final Product = 8,980 tons

(%4



- Appendix 2, Table 2. Annual fixed cost estiniates for compost sysiem 2, 10,000-ton annual capacity

item - Desfcrﬁption ' Depreciation Interest Insurance Taxes - Total

. Land , 'Unimproved Land & $ — - $ 81 $ — - $62 - $ 873
.+ Improvements .. Grading, Retention Pond - $1.300 1.690 130 o 104 - 3.224
Subtotal | | o | | $1,300  $2501 $130 $166  $4007

. Machinery & Equipment: ) o ' o . ) ’ :
Tractor, 60 HP 60 HP, Diese!, Used - $ 634 $ 563 $43 $ 35 $1,275
Tractor, 100 HP 100 HP, Diesel 2,538 2,250 173 138 5,099
Front-End Loader - 62 HP, Diesel, 1.25 Cu Yd. Used 5,070 4,504 346 277 10,197
Truck ’ - 2Ton, Dump Bed, Used : 933 694 54 43 1,724
Windrower © 6'x18;2,799 Cu Yd/Hr 3,280 2,418 186 149 .-6,033
Box Manure Spreader . 269 CuFtCapacity ~ 424 309 , 24 : 19 : 776
Water Pump : ' 2HP , : 117 93 7 : 6 . 223
Thermometers : Industrial, 6 Ft Long Stem 60 -39 -3 —2 —104
Subtotal S ' . $11,787 - $10,870 - $836 $669 $25,431 .
General Overhead: o | , . . ‘
License ' .- Privilege License o v : $ 25
General Repalrs : , : o S
& Maintenance® grounds o ' : : 260
Insurance, Personnel . Workmen’s Comp., FICA B : . _ ’

: _ : Health, Unemployment ’ ' ’ : 2.835
Subtotal : v ; o $ 3,120
Interest on General Computed at 13 Percent , . :

- Overhead, Insurance per Annum for Six Months } - : $ 320

- &Taxes } o » _ ER
Total Annual FxedCosts CoT o o 32968
Annual Fixed Costs per Ton of Final Pvroductb - o ' _, L o $3.671

K&

‘ ;Repaur and maintenance costs for land |mprovemerm and buuldmgs Repair costs for machmery and equlpmem are included in the hourly variable cost estimates.
Fnal Product 8,980 tons .



~ Appendix 2, Table 3. Total annual labor and power inputs for compost system sysiem 2, 10,000-ton capacity

TYp@e'of . ' o 'E.quihmént R —_ Hours/Year ____

Operation N Used 0 labor  Power
Creating Windrows Front-End Loader, 160HP | 63.6 | 53.0
" "~ Tractor, 100 HP with Box ' : ‘

Manure Spreader, 269 Cu Ft - 765.6 638.0
Turning Windrows Tractor, 60 HP with Windrower . 3024 2520

b ]

Stockpiling Product Front-End Loader, 160HP ' _636 53.0

Total | | o 1aes2

Gy



Appendix 2, Table 4. Annuat variable ¢cost estimates for compost system 2, 1,o,ooo-tdn annual capacity

- Total

, , - Cost Per

Mem: Description Unit Unit Quantity Cost
Materials: . -
Poultry Litter Tons 5.00 -6,500.00 $ 32,500.00
Sawdust . Bulking Agent Tons 8.35 3,500.00 29,225.00

 Delivery Fee Sawdust Delivery Fee Tons 5.00 3,500.00 17,500.00
Subtotal | $ 79,225.00
Machinery & Equipment: R :
Tractor, 60 HP - 60 HP, Diesel, Used Hours - 5.24 252.00 $ 1,320.48
Tractor, 100 HP 100 HP, Diesel - Hours . 6.65 638.00 4,242.70
Front-End Loader 160 HP, Diesel, 1.25 Cu- Yd, Used Hours 12.59 106.00 1,334.54
Windrower, Pull Type 6’ x 18; 2,799 Cu Yd/Hr Hours 4.00 252.00 1,008.00
Box Manure Spreader 269 Cu Ft Capacity Hours 0.41 ~ .. 638.00 261.58
Water Pump ‘ 2 HP KWH 0.07 2,222.20 _.155.55
Subtotal ' $ 8,322.85
Labor - Total Estimated Hours Hours 6.00 1,19520 = $ 7,171.20
Interest Charge on Computed at 13 Percent on 'Pefcent 6.5 94,719.05‘ =$ 6,156.74
Operating Capital o an Annual Basis for Six Months ' .

Total Annual Variable Cost ' $ 100,875.79
Annual Variable Cost per Ton of Final Prod’ucta $11.233

8Final Product = 8,980 tons

9y
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o Appendix 3.FCOmpost System 3

System -3 needs 10 1 acres of land (Appendix 3, Figure l). This model

;requires 6 O acres for the eight open-sided composting buildings and 2 2 acres_’
v'f,;; of open ground to complete the last month of the composting process. The

"'bremaining l 9 acres are used to store the final product, construct a screening

cland bagging facility, build a retention pond, ‘and clear a border around the3
“:3ioperation. | e | |

» _an- initial investment of $1 588 104 was needed for. this model .
vﬁ?j(Appendix 3, Table 1). Land and improvements accounted for $62 620, the‘
v‘ijbuildings cost $1 208,908, and machinery and equipment totaled $316 576 The
vi&ftcapital investment per ton of salable product was $44 21. Vﬁﬂ/'"u"l' B

Total annual fixed costs were $292 409, or $8 14 per ton of output

JTL'(Appendix 3, Table 2). Land and improvements accounted for $7 958, buildings

T?comprised 3149 902, machinery and equipment cost $57 692,'g neralv

dd{accounted fcr‘$7l 273, and interest on’ overhead cost $5 584.5k1f‘}“a'
This systsm requires 4 656 man-hours of labor per year (Appendix 3,:f31:”
“ffmable 3) The mcst labor-intensive operation is creating windrows, accounting.‘w
jmlfor slightly over' 2 481 man-hours. Screening 20 percent of the finel product
ﬁ”f}prior to bagging is the second most labor-intensive step and uses 696 man-.
bbhours, while the bagging operation neads almost 250 man-hours.‘i
' The varisble costs totaled $498, 780, or $13 89 per ton of salable
’ai,yproduct(hppendix 3, Table 4). Materials cost 3409 640, while machinery and
t’equipment totaled $30 761, labor accounted for $27 937, and the interest on
uﬁk;operating capital was. $3O 442. The annual variable: cost was $13 89 per ton of

‘,}galable product.
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Appendix 3, Ta ble 1. Cépital req’uirenjents for compost system 3, 40,000 -ton annual capaéity :

USEFUL ’ 7 COSTPER  TOTAL PERCENT OF

ITEM - DESCRIPTION UNIT LIFE QUANTITY UNIT COST __ TOTAL COST®
Land - P > Unimproved Land . ‘Acre 10.1 1,200 $ 12,120 08
+ improvements Grading (5%) and Retention , ' . . : : -

_ S Pond v ~ Acre 20 5,000 20.500 - 3.2
Subtotal o o : v ' o - $ 62,620 4.0
Buildings: L | ' ‘ _ | - v :
Composting 81’ x 300; Open- Slded Each 20 - 8 147,326 $1,178,608 74.2
Screening & Bagging 50'x100" Each 20 1 30,300 —30.300 A9
Subtotal ' L ' o $1,208008 - - 76.1
Machinery & Ecsulpment ‘ ' : v v : .
Tractor, 100 HP 100 HP, Diesel Each 10 1 30,000 ‘'$ 30,000 19°
Front-End Loacer - 3 Cu. Yd., Skid Steer ' '

- : 160 HP, Used Each 10 1 60,000 60,000 3.8
Truck : 2 Ton, Dump Bed, Used Each 10 2 10,000 20,000 - 1.2
Windrower Self-Propelled, 300 HP '

v Diesel, 6' x 12’ - Each 10 1 96,000 - 96,000 : 6.0
Box Manure Spreader 332 Cu. Ft. Capacity Each 10 1 10,841 10,841 0.7
Bagging Machine 20 Bags/Minute;

2 Cu. Ft. Bags " Each 10 1 48,000 48,000 3.0

Separator Screens 26.7 Cu. Yd./Hr Capacity Each 10 1 9,000 9,000 0.6
Fork Lift _ 3,000 Lb Lift Each 10 1 - 5,695 5,695 0.4
Water Pump = . - 2HP Each 10 4 1,300 - 5,200 03
Thermometer Industrial, 6 Ft Long Stem .- Each 10 40 60 2,400 0.2
Pallets I - 45" x 48" ~ Each 5 6,400 4.60 _29440 18
Subtotal R | | | |  $316576 199
GRANDTOTAL S $1,588,104 100.0
Capital Investment per Ton of Final Product® . . . $44.212

g Subtotals may not add due to roundmg
Final Product 35,920 tons -

6%



E . APPENDIX TABLE 3.1. ANNUAL F]XED COST ESTIMATES FOR COMPOST SYSTEM 3 40 000 TON ANNUAL CAPACITY

Total

item - __Description Depreclatlon Interest ‘ Insurance -~ Taxes
Land , " Unimproved Land = - T I ‘$1,5‘76 = $ — $ 121 $ 1697
o+ Improvements o Gradmg, Retention Pond 2528 o 3.282 0 —252 202 6.261
Subtotal - : -$2,525 .$4858 - . $ 252 $ 323 $ 7958
B_uuldl_ngs:"_“ o ’ S ' L : R ‘ _
Composting 81’ x 300", Open- Slded -$58,928 - ¢  $76,608 - - $5,896 $4,712 $146,144
Screemng&Baggmg 50" x 100’ ' Co_1.515 21970 - _152 C-121 _3.758
Subtotal - " $60,443 o $78,578~ - $6,048 $4,833 $149,902
Machi’nery & Equipment: S - K
Tractor 100 HP, Diesel _ $2,538 $ 2, 250“ $ 173 $ 138 $ 5,099
Front-| End Loader- 160 HP, Diesel, 3 Cu. Yd Used 5,070 ‘4,504 346 . 277 10,197
“Truck” - 2 Ton, Dump Bed, Used 1,866 1,388 108 .. 86 3,448
Wmdrower, Self-Propelled - 300 HP, Diesel, 6'x 12" 8,112 7,207 554 - 444 16,317
- Box Manure Spreader 332 Cu Ft Capacity 1,021 .. 746 57 . .46 1,870
Bagging Machine . 20 Bags/Minute -~ 4,320 3,432 264 211 8,227
Separator Screens 26.7 Cu Yr/Hr 810 644 50 40 1,544
‘Fork Lift ~ ~ 3000-Ib Lift 514. - 406 31 25 976
‘Water Pumps 2 HP 468 - . 372 28 24 892
Thermometers " Industrial, 6’ Long Stem 240 156 12 10 . 418
Pallets 45"x 48" - 6.400 022,048 128 128 8.704
Subtotal $30,090 $23,153 $1,751 $1,429 '$ 57,692
General Overhead: :
License’ i Privilege License : $ 25
_ General Repairs & Maint Buildings & Grounds : 24,831
Insurance, Personnel Workmen’s Comp, FICA, - 16,417
' Health, Unemployment
Administrative & A o
Management Costs Manager 30,000
Subtotal ’ ‘ $71,273
Interest on General Computed at 13 Percent $ 5,584
Overhead, Insurance - per Annum for Six Months
& Taxes .
. Total Annual leed Costs $292,409 -
Annual Fixed Cost Per Ton of Fmal Product2

$8.141

1l'i\epair and Maintenance Costs for Land Improvemenis and Buildings. Repalr Costs for Machinery and Equipment are included in the Hourly Variable Cost Estimates.

F'nal Product 35,920 Tons

09



~* " Appendix 3, Table 3. Total annual labor and power inputs for compost system 3, 40,000-ton capacity

Type of ‘Eduipment "Hours/Year
Operstion _ Used _Labor - Power
Creating Windrows Front-End Loader, 160 HP 2645 212.0
- - Tractor, 100 HP with Box ‘ :

Manure Spreader, 332 Cu Ft } 2,481.6 2,068.0
Tuming Windrows Windrower, Self-Propelled, 300 HP - - 489.6 408.0
Screening Product - Separator Screens 696.0 580.0
‘Bagging Product _ Bagging Machine‘» 249.6 208.0
Stockpiling Bulk Product " Front-End Loader, 160 HP 2304 192.0
Stockpiling/Loading - N
Bagged Product Tractor, 100 HP, with Fork Lift 254.4 212.0
Total 4,656.1
2 20 2:cu ft bags per minute

TS



" Subtotal

Machinery & Equipment:

- - Tractor, 100 HP

- Front-End Loader :
. Windrower, Self-Propelled
Box Manure Spreader
Bagging Machine
Separator Screens
Fork LIft
Water Pumps

Subtotal
~ Labor

Interest Charge on
Operating Capital

" Total Annual Variable Costs

100 HP Diesel

- 160 HP, Diesel, 3 Cu Yd, Used

300 HP, Diesel, 6’ x 12’
332 Cu Ft Capacity
20 Bags/Minute
26.7 Cu Yd/Hr
3,000-Lb Lift
2HP

Total Estimated Hours

Computéd at 13 Percent on

an Annual Basis for Six Months

Annual Variable Cost per Ton of Final Product‘l

'_l’or’ts-i :
- Tons

Tons

‘~Hours

Hours

. Hours

Hours
-Hours
Hours
Hours

- KWH'

Hours

" Percent

6.5

$1 le(m-m
116,900.00
70,000.00
-40.740.00

$409,640.00

$15,162.00

4,383.40
7,556.16
2,068.00
316.16
191.40
462.16

— 622,22

-$ 30,761.50
$ 27,936.60

 $ 30,441.98

$498,780.08

- $13.886 -

" ‘“8Final Product = 35,920 tons

(49
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Appendix 4. Compost Syetem‘GI
svetem 4 needs a total of 9.5 acres (hppendir 4, figure 1) . The asphalt E
'eurface requiree,7.$ ucree; 6.6 aoree for the windrows and 0;9 acres for |
s etoring the final product..hnbther 0.7 acre is ueed,to build the retention

‘- pond, while the screening and bagging facility needs 0.1vaore'and.the border

o around the entire eyetem uses 1.2 acree.

The estimated capital investment for this prototype totaled $913 408, or
$25. 43 per ton of output (Appendix 4, Table 1). The aephalt pavement cost
$483, 632, while machinery»and equipment accounted for $340, 576, land plus
;rimprovements comprieed 558 900, and the screening and bagging facility wae
$30, 300. o |

Total annual fixed expeneee were 5187 493,‘or S S 22 per ton of output
(Appendix 4, Table 2). Land and improvementn cost $7,487, buildinge totaled R
‘$63 728, nachinery end equipment amounted to $61 771, general overhead ‘cost |
'$50 656, end intereet on overhead totaled $3 851. »

System 4 required over 5,226»man—houre to service ite‘ennual produotionb‘
'eohedule (Appendir 4, Table 3),» Creeting the’conpoet pilee»accounted for most
of thevlabor requiremente; 2,736 man-hours,‘ﬁhiledl,oso men-houredwere needed
to'turnithe windrowe;vOPerations associated with preparing 20 perCent.of‘the
?‘final product'for the bag‘market, screeninq.end bagging_required over 945iman;
hours. v | v

" The total annual varieble costs were §502, 804, or $14.00 per ton of
salable product (Appendix 4, ‘Table 4). Materiale was the largest expenee,
"accounting for $409 640. The coet of operating and maintaining the machinery‘

and equipment was §31,117, while labor coet $31 359, and the interest charge

'\on operating capital was s30,688.
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- Appendix 4, _Tab'lé 1. Capnal requirements for eompost system 4 4o,ooo-ton annual ﬂpﬂcﬂv

L AT DT “Usetul bﬁ' CbitPéf ‘,:,'Tdﬁ'l “Percentol
_Mem ,.:,Deseripuon . Unk _Lfe  Quantity Unit  Cost  Total Cost®
land | ,UnimpfovedLand ~Acre .. . 95 oo o200 $11400 12
-+ Improvements Grading (5%) and Retention ’ g

_-Subtotal S S Lo e e s $68,800 6.4
__»Soreening&Bagging 50’ x 100’ Each : IR R 30,300 - $30,300 e 3.3
Asphalt Pavement . o sqFt . 289,600 - 167 = 483632 . 229
Subtotal = - : o - o e BN c 0 - $5139832 . - 563
" Machinery & Equipment: B - ' ' A . KA R : o
Tractor, 100 HP 100 HP, Diesel i Each 10 1T 30,000 $30000 . 33
Front-End Loader : 3 Cu Yd, Skid Steer : S T E ' , ' :
o o 160 HP,Used Each 10
Truck ’ 2 Ton, Dump Bed, Used ~ Each - 10
~Windrower ' Self-Propelled, 100 HP o SRR
5 Diesel, 3000 CuYd/Hr ' Sk
] _ Capacity . Each 10
-Box Manure Spreader 332CuFt Capacity ~ o Each - . 10
’ -Bagging Machine 20 Bags/Minute; '
’ 2CuFtBags - Each . .10
Separator Screens 267 Cu.Y,d/Hr Capacity - Each %10
Fork Lift . 3000-Lb Lift Each 100
Water Pump ) : 2HP - ' ~ .Each - .7 10 ,
.- Thermometers Industrial, 6 Ft Long Stem - Each ‘10
~ Pallets - 45"x48" . Each -~ - &5 - . 6

38

60,000 60,000 6.6
10,000 20,000 22

N = -

S

120.006 120000 134
10841 10,841 12

48000 48000 = - 52

5605 5695 06
1,300 5200 . 06

o 2400 03
460  _20440 - 32
Subtotal AR T e |  $340576 373
Grand Total ST e T o sot3408 1000

,§S§?;4 -
3

Capital Investment perTonofFinaI Productb ' : Ew A . $25429

a Subtotals may not add due to roundlng
® Final Product = 35,920 tons



5 {Appendix 4, Table 2. Annual ﬂxed eoﬂ estimates lor eompod system 4, 4o,ooo-ton nnnual eapacuy

" Total

_ ftem _ Desajption _ Deprechtlon *~Imerest Taxes

~Land . -~ Unimproved Land $ - $ 1,482 $ - 'fs 114 - $ 1,596
-+ Improvements ~ Grading, Retention Pond T 378 . 3.088 238 . 190 5891
‘Subtotal : : $ 2375 . $ 4,570 $ 238 $ 304 - $ 7487
Screening & Bagging "~ 50"x 100’ - $ 1,515 $ 1,970 $ 152" '$.121 $ 3,758
-Asphalt P 289,600 Sq. Ft. . 24182 - 31.436 2418 1934 - 99970
Subtotal . : . $26,697 - - $33,406 - $2,570 $2,055 $ 63,728
Machinery & Equipment: R S S ‘ Lo
Tractor 100 HP, Diesel $ 2,538 $:2,250 $ 173 $ 138 $ 5,099
Front-End Loader 160 HP, Diesel, 3 Cu Yd, Used ‘ 5,070 4504 346 2m 10,197
Truck 2Ton, DumpBed Used - ' ‘ 1,866 1,388 108 86 3,448

» ‘Windrower, Self-PropelIed 100 HP, Diesel, 3000 Cu Yler - 10 140 . 9,009 693 - 554 20,396

' Box Manure Spreader 332 Cu Ft Capacity - : 1,021 746 - 57 . 46 1,870
" -Bagging Machine 20 Bags/Minute - - 4,320 T 3,432 264 211 . 8,227
Separator Screens 26.7.Cu Yr/Hr - 810 644 50 - 40 1,544

. Fork Lift 3000-b Lift ‘514 ' 406 31 25 976
Water Pumps 2HP 468 372 28 24 892
Thermometers Industrial, 6 Ft Long Stem 240 . 156 12 - 10 418
Pallets 45" x 46" _ - _6.400 - 2048 128 128 -8.704
Subtotal : $32,118 - $24,955 $1,890 $1,539 $ 61,771 .
General Overhead: .
License _ Privilege License $ 25
General Repairs & Maint.®* ' guildings & Grounds . 6,069

~ Insurance, Personnel -~ Workmen's Comp., FICA, .

: ‘ Health, Unemployment - - 14562

- Administrative & ‘ : ‘ .
~Management Costs Manager 30000
Subtotal . . $ 50,656
Interest on General - Computed on 13 Percent $ 3,851
Overhead, Insurance per Annum for Six Months Lo

- &Taxes ; - oo

- Total Annual leed Costs 4 - $187,493
Annual Fixed Cost per Ton of Final Productb

5220

8Repair and maintenance costs for land improvements and buildings

- PFinal Product = 35,920 tons

- 96



L Appendix 4 Tabie 3. Total annual labor and power inputs for oompost system 4 4o,ooo-ton capacity

Typeof — e Equnpment

CreatingWindrows  FromEndLoader, 16OHP 255 2120
o R Tractor, 100 HP withBox =~~~ - ‘ S /
_ 7 Manure Spreader, 332CuFt fv S } 24816 - 2,068.0 ,
TumingWindrows  Windrower, Self-Propelied, 300HP"_' 10800 8840
Screening Product | ,Separator Screens ‘ A 6960 5800
BaggingProduct - Bagging| Machme S o498 2080
 Stockpiing Bulk Product ~ Front-End Loader eOHP 204 120
Stockpiling/Loading - ] ' R - . B
Bagged Product =~ Tractor, 100 HP._with Fn,rk.l_-ift S - 2644 2120

Tow o | 5,226.5

20 2.0u ft bags per minute

15 ¢



Sl Appendix a, Table a. Annual variable cost estimates for eomnost mtem 4, 4°’°°°4°" "‘“"" °""°“V

Total

- Hem : .Descﬂption . __Unit_ “Unit._ _ Quantity ~  Cost
Poultry Litter Delivered _ Tons -~ '7.00 ' 26,000.00 $182,000.00

- Sawdust Bulking Agent Tons - 835 ~ 14,000.00  116,900.00

. Delivery Fee Sawdust Delivery Fee Tons - 5.00 v 14,000.00 70,000.00
Bags - 2CuFt Capaclty Each 921 194,00000  40,740.00

 Subtotal | | ”  $409,640.00
Machinery&Equupment o : o o S
Tractor, 100 HP 100 HP, Diesel Hours - 6.65 -.2,280.00 = $15,162.00

- Front-End Loader 160 HP Diesel, SCqu Used Hours - - 10.85 40400 - 4,383.40

~ Windrower, Self-Propelled 100 HP, Diesel, 3,000 Cu Yd/MHr Hours -8.95 884.00 7,911.80
Box Manure Spreader "~ 332 Cu Ft Capacity - ' o ~ Hours 1.00 2,068.00 2,068.00
Bagging Machine 20 Bags/Minute - ‘Hours 1.62 208.00 316.16
Separator Screens 26.7 Cu Yd/Hr "Hours 0.33 580.00 191.40
Fork Lift 3,000-Lb Lift Hours 2.18 . 21200 462.16
Water Pumps 2HP KWH 0.07 8,888.80 62222

 Subtotal | L $31,117.14
Labor * Total Estimated Hours Hours 6.00 522650  $ 31,350.00
Interest Charge on Computed at 13 Percent on o L o
Operating Capital an Annual Basis for Six Months . Percent 6.5 472,116.14  $ 30,687.55
Total Annual Vanable Costs | $502,803.69
Annual Vanable Cost per Ton of Final Productal © $13.998

2inal Product = 35,920 tqn_s» o

8¢
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Appendix 5. Compest System: 5

‘ %The'land'requirement:for"thievmodel.ie;2,5‘acree.vThe IPS building needs

“b10;¢-ecreey while the etorage.area:ueeei21acreeﬂahd,the‘ecreening‘ahd,bagging”

‘i;kfaeilitj-requiree‘0;2'tcree»(Appendixes, Figure 1).

| The initial cepital investment for this model was $1, 388 135, or $38.64

i-per ton of marketable product (Appendix 5, ‘Table: 1) The IPS. facility cost:
:sl 200 000 and machinery and egquipment ameunted to $142,335. Land and

\*‘improvemente and the screening and: bagging facility accounted. for $15,500 and.

’a‘f?%;sso 300, respectively.

Annual fixed: expeneee totaled $269,141, or $7.49 per. ton of output
'vl((hﬁégﬂdix"57 TﬂblezZ); There were: $1,969 allocated to land and improvements;,.
hxisisz,ssarfotﬂbul1din§s, $25,066 for machinery and equipment, $83,325 for
i:;oeherel'overheed; ehd:$6:223:for"intereetion'cverheada ‘
‘ 8yetem 5 neede 3 588 man—houre of labor per year: to perform all the
brei:required operatione (Appendix 5, Table 3). Over 1,548 man-hours per year are
”vvineeded.to:meintain and eervice theaIPSacompoeting procedure andaalmoet 610
‘n-houre per year are used to load raw product into- the compoet bays-..
1>Screening the: output uses 696  man-hours, while stockpiling and loading the
v;ékmerketable product9~hoth‘bulk:and.bagged;materialw uses over 484 man-hours.
The.totalereriable>coetsfwereaeetimated.to be: $471,491 per year, or
'.‘$13.13 per ton of output (Appendix 5, Table 4). The,coet'of materials: was. the:
{vrlargeet expenditurey accounting for $409,640, and interest charges: on
"1Operntinqﬁcepitel were the: second most expensive outlay,. $28,776- Labor'wae
vtheithird'largeet category, $21,530, and machihery:end:equipment<coetettotaled
H".$4,294; Tha coet\eeeocieted‘witheoperating:the'IPSJfacility.acCQunted.fOre

. §7,250. -
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i Appendlx 5, Table 1 Capltal Requnrements for compost system 5 40 ooo-ton annual capaclty

Cost Per

Total

- Percent of

$38.645

e Subtotals may not add due to roundmg
® Final Product = 35,920 tons

- 19

, 5 _ ‘ Useful , ,
tem Description Unit Life Quantity __Unit Cost_ Total Cost®

_Land . | : . Unimproved Land - Acre o 25 1,200 $ 3,000 0.2
+ Improvements ' " Grading (5%) and Retentlon P TR - L ' o

R - Pond Acre - 20 5,000 12.500 09.

Subtota | $ 15,500 11
Buildings: , . ‘ o
Composting Faccmy _ Building, Control System R ' . o :

- and Skid Steer Loader Each 20 1 1,200,000  $1,200,000 . 864
Screenmg & Bagging 50" x 100’ - Each 20 1 °30,300 . __30,300 2.2
Subtotal » : : : o - $1,230,300. - - 88.6
Machmery& Equipment: S _ o ’ R .
. Front-End Loader/ . 1.25CuYd, 62HP Each 10 1 25, 000 © $ 25,000 1.8 -

~ Fork Lift ‘ 3,000-Lb Lift : Each . 10 1 5,695 © 5,695 0.4
Truck } 2 Ton, Dump Bed, Used Each 10 2 10,000 20,000 14
Bagging Machine , "~ 20 Bags/Minute; S : _

' 2 CuFtBags Each 10 1 148,000 48,000 35
Separator Screens 26.7 Cu Yd/Hr Capacrty ' Each 10 1 9,000 9,000 0.6
Water Pump = 2HP - Each 10 4 1,300 5,200 0.4
Pallets - - L. 45"x48" ~ Each 5 . 6400 © 460 - 29,440 21

- Subtotal $ 142,335 10.2
Gramd Total $1,388135 1000
Capital Investment per Ton of Final Product®



' Appendlx 5, Table 2. Annual fixed cost estamates ior compost system- 5 -40, ooo-ton annual eapacity

Insurance.

Total

Annual leed Cost per Ton of Final Product

item Descnption Depreclatlon Interest , fotai -
~Land . Unimproved Land » . $ - $ 39 $ — $ 420
+ Improvements Grading, Retention Pond ' 625 - o812 62 80 . 1549
Subtotal ' o $ 625 $ 1,202 $ 62 $ 80 . $ 199
Buildings: . : ‘
Composting Facaltly Building, Control System . o o . A
and Skid Steer Loader $ 60,000 -'$ 78,000 ~ $ 6,000 $4,800 $148,800
Screemng& Bagging - 50’ x 100" - 1.515 - o 1970 152 121 —3.758
Subtotal . ‘$61,515 - $79,970 $6,152 $4,921 $152,558
Machinery & Equipment: ' . S o
Front-End Loader 62 HP, Diesel, 1.25 Cu Yd, Used - $ 634 $ 563 $ 43 $ 35 $ 1,275
Truck 2 Ton, Dump Bed, Used - 1,866 : 1,388 108 | 86 3,448
Bagging Machine 20 Bags/Minute 4320 3,432 264 211 8,227 -
Separator Screens 26.7 Cu Yr/Hr ‘810 644 - 50 40 1,544
Fork Lift ‘ 3000-Lb Lift 514 406 31 25 976
Water Pumps - 2HP 468 372 28 24 892
Pallets . . 45" x 48" - 6400 - 2.048 128 128 8.704
Subtotal . $15,012 $8,853- $ 652 $ 549 $ 25,066
General Overhead: C
License Privilege License $ 25
" General Repairs & Maint.2 puildings & Grounds 36,883
Insurance, Personnel ‘Workmen's Comp., FICA, ,
o Health, Unemployment - 16,417
Administrative & . ' o o
Management Costs: Manager 30.000
Subtotal ' _ "~ $ 83,325
~ Interest on General Computed at 1 3 Percent. $ 6,223
Overhead, Insurance per Annum for Six Months L
& Taxes : .
‘Total Annual Fixed Costs $269,141
$7.493

3Repair and maintenance costs for land nmprovements and buildings.

Fnal Product = 35,920 tons

729



o ’"‘Appendux 5 Table 3 Total annual Iabor and power mputs for compost system 5 40 ooo-ton capacity'

Typeof : Equipment - ___Hours/Year .
Operation . L Used - e Labor{ _ Power

Loading Windrow Bays ~ - Tractor, 100 HP, with Front-End ~ T ‘
: ' . Loader, 62 HP Diesel - ST 6096 . - 5080

MalntamlngCompostlng R I T Ve
Process  Hand e S . 15484 T e

' Screen!ng Product . ‘Separat{o'risofeehs‘v' .» R o e 6960 - 5800 o
‘Bagging Product o JBaggnngMachlne‘al ' :b o o o ,' ,' ,249.6 - 2080 _

‘St0ckpiling Bulk'Produot : Tractor 100 HP wnth Front-End‘ ‘ el R T
=~ loader, 62 HP Diesel B 2304 - 1920

' Stockpiling/Loading | L Ll e
Bagged Product o Front-End Loader, 62 HP Diesel - 254.4 2120

 Total - S 35884

€9

ao02.cuft bags per minute



. Appendrx 5, Table 4. Annual varmbie cost estlmates for comPOSt system 5, 4°’°°°"°“ ‘““"ﬂ capaclty

. |tem

Description

Cost Per

Total

Materials:
. Poultry Litter
- Sawdust -
Delivery Fee
Bags

V Subtotal

“'.".'Compostmg Facthty

| Subtotal

" Machinery & Equipment: -

Front-End Loader

Bagging Machine

- Separator Screens
"Fork Lift :

- Water Pump

- Subtotal
* . Labor

Interest Charge on
'Operating Capital

“ Total Annual Variable Costs

" Delivered

Bulking Agent
Sawdust Delivery Fee

E ZCuFtCapacny -

,Front End Loader Skid Steer '

Mixer

- Blowers

62 HP, Diesel -
20 Bags/Minute

. 26.7 Cu Yd/Hr

3,000-Lb Lift
2HP

- Total Estimated Hours

- Computed at 13 Percent on . SREERRT
an Annual Basis for SixMonths -~ Percer

~ Annual Variable Cost per Ton of Final Product®

- “Tons.
.. Tons
o Tons - -
. Each

021 194,00000

Unit iouantityr"

700 - 26,000.00

8.35 " 14,000.00
500 14,000.00

007 . 4368300
007 . 55691.70 -

386 70000

1.62 . 208.00
033 ' .580.00

L .218 212.00
007 8888.80

600 358840

65 44271439

- Cost

$182,000.00

116,900.00
70,000.00

 40,740.00
. $409,640.00°
$  203.82

£ 3,057.81
—3.808.42

- $ 7,250.05 o

,$ 270200‘

- 316.16
191.40

462.16 .

$ 420394

$ 21,530.40

$ 2877644

| $471,490.83

$13.126

- "‘Fmal Product 35 920 tons. .




765
Appendix 6. Compost System 6
Approximately 10.9 acres of iand are required for'sYstem.s (Appendisty
:;sﬂFigqrevl);’ The area used to construct the compost piles needs'7.6,acres and
:the storage area uses i,3 acres. ?he retention pond‘and border requirev0.6 and
>.1.3 acres, respectively.

This system's initial capitai investment was $1,066,620} or $29.69 per
ton of marketable product (Appendix 6, Table:1). The iargest expenditure was
"_-$687,580'for>the asphalt pavement and the screening and bagging building. The
vmachinery‘and eqsipment cost'sdll,léo,,and the land pius improyementsftotaled
~$67 580. | | |

Annual fixed expenses for System 6 were 5228 227, or $6 36 per ton of ‘

_'output (Appendix 6, Table 2). This total included‘$85 298 for buildings and

;i.“facilities, $72 183 for general overhead, $56; 871 “for machinery and equipment,

$8 588 for land and improvements, and $5 337 for interest on general overhead.‘

| A totai of 4,166 man-hours are needed to support this compost system
‘(Appendix 6, Table 3).‘More than 2, 735 man-hours are used to create and
 maintain the compostqpiies, while-945 man—hours‘are:required-to‘screen and bagjf
20 percent of the‘salable product.vfhe‘remaining 484pman-hosrs areiempioyed'to
stockpile»the'output. |

Annual operating expenses for this model totaled $488, 180, or $13 59 per
ton of marketable product (Appendix 6, Table 4) The yariable costs for ‘each
category were: materials, $409,640, machinery and equipment, 523,749, labor,

$24,996, and interest on operating capital, $29,795.
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z Appendix 6, Table 1. Caprtal Requnremems for compost system 6, 40, ooo-ton annual capaclty

. v D . : o “Useful - o Cost Per Total P,erce.m:o'f;
ltem - ‘ _Description . Unit____Life - ,Quantm: Unit __Cost  Total Cost”

» : - o  Yeas . Dolas . Dolas  Percemt -
“land o . Unimproved Land - Acre — o109 . 1,200 $13,080 o2
-+ Improvements - - Grading (5%) and Retentlon T - T L
‘ , - Pond ~ Acre. 20 Lo 5000 54500 &1
Subtotal T T T $67580 63
Buidings: S I | |
Screening & Bagging 50’ x 100’ .. Each

| 1 30,300 $30300 = 28
. Asphalt Pavement 460'x856" - .. . . Sq.Ft

393,760 . SR 167 657.580 - 617
. Subtotal - : e - e Sl e e ‘ $687,880 = - 645 -

Machinery & Equipment: o R e S ' A
- Tractor, 100 HP 100HP,Diesel -~~~ . Each- =~ 10 .~ . -1 30,000 $ 30,000 : 28 '

Front-End Loader 3 Cu Yd, Skid Steer L :‘ ' ' ‘

: 160 HP, Used -~ Each 10

Truck 2 Ton, Dump Bed, Used - Each .~ 10

Box Manure Spreader 332 CuFt Capacity .. " Each - 10.-
-Bagging Machine 20 Bags/Minute; G

, "2CuFtBags " Each 10
~ Separator Screens .26.7 Cu Yd/Hr Capacrty " Each .. 10"

. Fork Lift ' 3,000-Lb Lift _ . Each . 10
Water Pump -  2HP ~ Each 10
.. Thermometers Industrial, 6 Ft LongStem  Each . - 10" - - »

- Blowers - o , 3 HP, 15 5/8" Radial R S L : : L
o o ' . Arm Blowers S Each e 10 104 - 871~ 90584 85
Pallets : 45" x 48" - .,'.';Each S 6400» o 1460 29440 28

8y

60,000 60,000 56
10,000 20000 = 19
10,841 10841 10

L9

48,000 48,000 45
- 9,000 9,000 . 08
5695 5695 05
5200 05
60 2400 02

sgé;,;c
§

~ Subtotal T £ S $311,160 292
‘Grand Total L ol T  $1066620 1000
- Capital Investment'perToh o'f:Fin'aI Product? T o : o o - $29.694

a Subtotals may not add due to rounding.
Fnal Product = 35 920 tons



Appendax 6 Table 2 Annyal ﬁxed cost estimates tor compost system 6 40 Ooo-ton annual capaccty

Taxes —Total |

item Descnptlon Deprecnatnon Interest - Insurance 3
Land Unimproved Land - $ 1,700 $ - $ 131, - $ 1,831
-+ Improvements Grading, Retention Pond 2,725 . 3542 272 218 = 6757
"~ Subtotal $ 2,725 - ~$ 5242 $ 272 $ 349 $ 8,588 -

: Buudmgs _ L Lo ' . ' o . _ S
o Screenlng&Bagglng ©50'x100° - $ 1515 - $1970 . $ 152 . $121 - $3,758
Asphalt Pavement 393,760 Sq. Ft. 32879 S 42743 3.288 2630 81.540

Subtotal $34,394 $44,713 © - $3,440 $2,751 - $85,298 -
Machlnery& Equipment: . ‘ e . S - ' o
" Tractor. : 100 HP, Diesel v ' . $ 2538 -$ 2250 $ 173 - $138 . $509
"Front-End Loader 160 HP, Diesel, 3 Cu. Yd , Used - 5,070 - 4,504 346 .27 10,197
Truck - " 2 Ton, Dump Bed, Used - 1,866 - 1,388 108 86 -~ 3,448
 Box Manure Spreader '332 Cu Ft Capacity - 1,021 . . 746 57 46 1,870
.. Bagging Machine 20 Bags/Minute 4,320 3,432 - 264 211 8227
- Separator Screens 26.7 Cu Yd/Hr 810 644. 50 40 1,544
Fork Lift 3000-Lb Lift 514 - 406 31 25 976
Water Pumps 2HP . 468 372 28 24 . 892
Thermometers Industrial, 6 Ft Long Stem © 240 - 156 - 12 10 418
Blowers 3 HP, 15 5/8" Radial Arms o .8,112 6,448 520 416 15,496
Pallets 45" X 48" .- 6,400 2,048 _128 . 128 8704
Subtotal ‘ - $30,090° $22,394 $1,717 © $1,401 - $56,871
General Overhead: S :
License Privilege License -$ 25 .
- Dramage Pipe 4" Perforated, 687 Rolls 17,862 -
. General Repairs & -Maint.? Buildings & Grounds 7,879
" Insurance, Personnel Workmen’s Comp., FICA, L
PR Health, Unemployment 16,417
Administrative & o S
.. -Management Costs .~ Manager - 380,000 -
. Subtotal . » - $72,183
Interest on General Computed at 13 Percent - $ 5337 -
- Overhead, Insurance - per Annum for Six Months - B
= &Taxes' E
Total Annual Fixed Costs ~ - ’ : $228,277
Annual Fixed Cost per Ton of Final Productb "

$6.355

aFlepalr and maintenance costs for Iand |mprovements and bulldmgs L

bFnall Product = 35 920 Tons
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i 'Appendlx 6, Table 3 Total annual labor and power mputs for compost system 6, 40 ooo-ton capacity

'Typeof : i _ Equnpment o R ~ _—__Hour r
Operation ‘ _Used _ __Labor. Power

Creating and Mamtammgv ~ Front-End Loader, 160 HP Lo | . 2540 o 2120
Static Wmdrows Tractor, 100 HP, with Box S - . . ' -
. “Manure Splfeader, 332Cu Ft : , _ 24816 2,068.0
Screenmg Product o ”S‘epara'_tor S'cré(eﬁ o S - 6960 580.0
Bagglng Product =~ Bagging Machiné‘:i o ST S 2496 2080
Stockpiling Bulk Product’ o FrbntéEnd Loader, 160 HP : o ’ 2304 '192.>07
~ Stockpiling/Loading ‘ n L - L o o f
Bagged Product . . Tractor, 100 HP, with Fork Lift = L o 254.4 E . 2120

CToal SRR R SRR 41660

d202cutt bags per minute '

69



" Appendix 6, Table 4: ‘Annual variable cost estimates for compost é;yéteﬁ_: 6,40,000-ton annual capacity

Total

- o - Cost Per v
Item Description Unit Unit Quantity Cost ‘
Materials: S R
Poultry Litter - Delivered Tons 7.00 26,000.00 - .$182,000.00

Sawdust Bulking Agent Tons 8.35 14,000.00 116,900.00
Delivery Fee Sawdust Delivery Fee Tons 5.00 14,000.00 70,000.00
Bags 2 Cu Ft Capacity Each 0.21 194,000.00 40,740.00
Subtotal $409,640.00
Machinery & Equipment: ’
Tractor 100 HP, Diesel Hours 6.65 2,280.00 $ 15,162.00
Front-End Loader 160 HP, Diesel, 3 Cu Yd Used ~ Hours 10.85 404.00 4,383.40
Box Manure Spreader 332 Cu Ft Capacity Hours 1.00 2,068.00 2,068.00
Bagging Machine 20 Bags/Minute Hours 1.52 208.00 316.16
Separator Screens 26.7 Cu Yd/Hr Hours 0.33 580.00 191.40
Fork Lift 3,000-Lb Lift } Hours 2.18 - 212,00 462.16
Water Pumps 2 HP _ KWH 0.07 - 8,888.80 622.22
Blowers 3 HP, 15 5/8" Radial Arms KWH 0.07 7,764.70 543,53
Subtotal | - $23,74887
Labor Total Estimated Hours Hours 6.00 1416600  $ 24,996.00
Interest Charge on Computed at 13 Percent on Percent .65 458,384.87  $29,795.02
Operating Capital an Annual Basis for Six Months - o : :
Total Annual Variable Costs » $488,179.89
Annual Variable Cost per Ton of Final Product® © $13.591

3Final Product = 35,920 tons

oL






