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I.htroduction 

Poultry is~ the· number one agricultural industry in North caro:l.inac. Ih 

1989,, the tot.al.. g:r:oss North Carolina f . .arm. income fr .. om P..oultry was; $1.5:68 

b.i.l.lion. Of this amount, broilers and. turkeys. acc.ounte.d for $848: million a:nd· 

$407 mil.lion, respectively. Over 4,2:00 farmer.a: are. currently engaged in 

poultry a:nd. egg productio.n and an additional. 17 ,0.00 people. are employ;e.d.. by, 

poultrr processor.a .• Nationally, No.rth Carolina. ranked fo.urth in. broiler 

production. in 19.8.9. with 523 million birds.i produced,, and; f·irst in, tu:i::k:ey; 

production, with 52 •. .2. mi.Ilion turkeys raised (North Caroo:l.ina:. A.gricultural. 

Statistics, 1989). 

The majority of broilers and turkeys grown in North Carolina are raised 

in c.onf.inement hous.ing. D.i.fferent bedding mate·rials includ1.ng wood shavings, 

sawdust and. peanut hl1Ils. ar.e u.sed to absorb moisture in:. these houses. After 

every l to 5 flocks, the li.tter .(bedding and manure) is removed from the 

conf.inement houses and. repl.aced with f.resh bedding. This. litter is rich in 

nutrients and· can be used as an organic f.ertilizer .on cropland o.r as a . feed . 
. ' "· 

ingredient for ruminants. However, becaus.e broiler and turkey production. i.s . 

concentrated near proces.sing. facilities, the quantity of litte.r produced may 

exceed the a:gricultur.al demand in these areas. Becaus.e of this excess, there 

has been growing concern about potential. environmental. pollution. from the 

nitrates and heavy metals in the litter. So there is. a need to develop 

alternative uses for poultry litter. Some options that have been discuss.ad 

include: 

composting the litter and u.sing the material in the horticulture 

industry, 
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composting and drying the litter for reuse as bedding material, 

composting the litter and utilizing it as a fertilizer. 

To effect the transport of litter outside concentrated production areal:! 

there must be economic incentives; therefore, entrepreneurs should have 

production, marketing and financial information to make informed decisions. 

The purpose of.this study is to evaluate the economic·feasibility of 

alternative poultry litter compost systems. Cost models are presented for six 

alternative compost systems of different sizes and capacities. All capital 

and.production estimates are included so that input and cost information can 

be updated and used to evaluate current or future investment or production 

decisions. 

Enterprise budgets for four fish byproducts composting systems were 

recentlydevelop~d as part of fl. feasibility.study.conducted by the Mid-Coast 

compost Consortium (Brinton and see~ins, 1988) •.. These budgets were helpful·. 
. . ... . . 

. for this study, but they used different equipment components in the composting 

process and they did not. include detailed estimates of annual fixed costs, 

hourly variable costs, or the.labor and power inputs required for each system. 

Lack of this tyl'E7 of information makes. it difficult to update cost 

information. 

The overall objective of this study was to develop the resources and 

costs required for each composting system. Specific objectives were to: 

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

(land requirements and improvements, buildings and 

facilities, equipment and machinery, labor and power inputs, and 

annual input and output capacities); 
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. . . . . ' . : . ' 

2.:. estimate the: total capital investment c::orit. for eiad:i. cc>mpo:s.t: system 

&nd·. the\ annual ,fixed:, (.ownership) c.osts. arid var:.l.ab:Le< (aperatirtg:). 

costs for: each equipment component; and 

3. davelop produ.ction .budg,eits. fo.r· each com:post system and e.s,tirnate: 

the. production c:osts per. unit of:. output •. 

. · · orgariizat.ion of· the Report .. 
. ' , : . . . . . .. 

The methodology used to develop the compost systems· is d:iscus.sed in the. 
" . 

foll.owing section~ A:ssuritptions and lnpu~ price. eatilnates·. ,are pre:sented in the 

. . . . . ' 

four.th section. and: the results are summariz.e·d in the· fifth se:cti'.on. 

Conclusions are presented in .the final section •. Detailed ~~erating budgets:,. 
. . ~ · .. 

labor ~d power i~puts, a~d .site plans for eac.h ~o~el.. a~e' present;ed in the 

· appenc:U,ces • 

. . 

•xethOd~l~ ,·'. 
;·,: 

The compost systems were either patterned after existing c.ommerc.iai 

operations or the econ~mic~engineering approach was used tb synthesiz~ t.he 

. . . 
building, equipi\ent, labor a11d cost r.elatio.nships where the "best· provE!n 

practice" was irtcltide.d in each model. The fH:st tw9. systeinEI wez::e designed to. 

be used on existi.ng pouitry fa~s, ·while. the last f~ur pr0t6type~ were. 
. . . . . 

developed ·for o.ff-farm commercial businesses. E.ach compost mode·l includes: (l) 

land requirements ( 2) the pr.()duction cycle or compost turning s.ched\de; (3) . a 

schematic drawing o·f the physical layout to. i_nclude buildings, retention pond, 

and compostin.g arid storage areas; (4) a list of machinery and equipment; (S) 

annuai labor and equipment requirements; and (6) annual production budgets. 

Summaries of the physical characteristics, capital req\Jiremertts., · and cost 
. : . . 

estimates are presented in the text, while detail.ec,i production ~nd budget 

','· ,. 
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information is displayed in the appendices~ The systems were designed to 

produce a horticuH:~urally acceptable grade of compost, assuming- appropriat~ · 

inputs of raw material and management~ 

_Composting is ap. aerobic process. Incidental odors may be emitted if the 

process is mismanaged or if the poultry litter and bulking agent are 

improperly mixed. However, under proper management, nuisance odors can be 

minimized. In addition, each system was designed to minimize water rurioff. The 

quality of local water sources will not be adversely affected if the operator. 

seiects. ari appropriate site ~nd properly manag~s the runoff. Unsuitable . 

locations include sites on light or sandy soil. If the operator has ally• 
. ' . . 

questions conc~~~ing the suitability of a potential sitej ·he·or she should 

contact a county agent of the Cooperative Extension Service for further 

·assistance.· 

Data .for ~~is. st~di were obtaiile~--f~om existing coriim_ercial ·composting 

.operations arid~ from su~pliers of composting :facilities and equipment. 
. : . . . . . . . . . . .·· . . . •" ; . .· ·. 

Commercial operators also provided the technical coefficients such as the 

.lab()r and. ti.rile requirements for each composting prC>cedure used to calculate 

. _the cost estimates. Whenever possible, machinery and equipment costs were 

collected from a.number of vendors for comparison~ The primary goals.that 

were followed wh.ile designing these systems were: (1) to minimize the initial 

investment and production costs and(~) to maint;ainthe.quality of the. output. 

Assumptions and Input Price Estimates 

-: The physical plant and equipment· mix can greatly affect investment costs 

··.and the cost per salable unit of output. In this study, the major items an 

operator might need were included, but overhead items such as office and 

machinery sto.t-age buildings, office supplies, legal and.accounting services, 
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te.lephone expenses, and marketing costs were omitted. In some cases these 

costs could be minor. However, in 0ther s.ituations these costs c.ould be 

signif.icant. Marketing costs, for. example, typical.ly represent a large 

percentage of any operating budget. Marketing costs for compost operations may 

be substantial because the entrepreneur will either have to develop a market 

niche or gain entry into an existing market by displacing competing products 

such as pe.at moss, pine bark, and composted cattle manure. Many of these cost 

estimates were not included because of a lack cif primary data. Managers of 

commercial composting facilities., for example, either could not or would not 

discuss their marketing costs, and attempts to estimate these expenses proved 

futile. Entrepreneurs should be aware of the costs excluded in this study and 

adjust their estimates accordingly. 

. . 

The purchase J?rice~annual fixed costs and hourly variable .cost 

estimates for all the. components .used in this study,· i.e., land and 

improvements, buildings, and machinery and equipment, are. summarized.in Table 

1. It was assumed that land could be purchased at an average price of $1,200 

pe'r acre and land improvements such as grading, roads and a. retention pond 

could be constructed for $5,000 per acre. Land charges were based on the 

estimated cost of farm land in North Carolina for 1989 (Neuman). New 

buildings and faci.lities were budgeted for each system., and new machinery and 

equipment prices were used unless otherwise noted .• In addition, it was assumed 

that: 

The two on-farm compost systems produced output of 

'!l, identical quality, while the four off-farm commercial 

models yielded output 0f identical quality. However', 



Table 1. Summary of fixed and variable costs 

Annual Fixed Costs 
. Years Total 

Purchase Salvage of Depri- lnsu- Variable 
Item Size Price Value Life ciation Interest ranee Taxes Total Costs8 

Land Acre $ 1,200 $ 0 156 0 12 168 $ ob 
Improvements Acre 5,000 0 20 250 325 25 20 620 50 

Buildings:b 
2946b Open-Sided Compost Bldg. 81'x300' 147,326 0 20 7,366 9,576 737 589 18,268 

IPS Compost Facility 1,200,000 0 20 60,000 78,000 6,000 4,800 148,800 · 36:ooob 
Screening & Bagging Facility 50'x100' 30,300 0 . 20 1,515 1,970 152 121 3,758 758b 
Asphalt Pavement Sq Ft 1.67 0 20 0.084 0.109 0.008 0.007 0.208 O.Q17b 

Machinery & Equipment: 
Tractor, Gas, Used 60HP 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,SPc, Diesel 62HP 25,000 3,875 10 2,113 1,877 144 116 . 4,250 3.86 
Front-End Loader, SPc, Diese! 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 6,033 4.00 
Windrower, SPc, Diesel 100 HP 120,000 18,600 10 10,140 9,009 693 554 20,396 8.95 0\ 

Windrower, SPc, Diesel 300HP 96,000 14,880 10 8,112. 7,207 554 444 16,317 18.52 
Box Manure Spreader,Pi-d 269 Cu Ft 4,500 261 10 424 309 24 19 776 0.41 
Box Manure Spreader,Pr<l 332 Cu Ft 10,841 629 10 1,021 746 57 46 1,870 1.00 
Bagging Machine 20 Bags/Minb 48,000 4,800 10 4,320 3,432 264 211 8,227 1.52 
Separator Screens 26. 7 Cu Ft/Hr 9,000 900 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 Pump8 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" 4.60 0 ' 5 1.00 0.32 0.02 0.02 1.36 

a DJO Total annual repair and maintenance cost for land improvements and buildings .. Total variable CO$t (fuel, lubricants and repair cost) per hour for machinery and equipment. 
b Repair and maintenance costs were calculated at 1% of purchase price for land improvements, 2% for open .sided composting buildings, 3% for the IPS composting facility, 2.5% for the , 

bagging and screening facility and 1 % for the asphalt pavement. 
c SP = Self-Propelled 
d PT = Pull-Type 
e Variable cost estimates per KWH 
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.the .·off-farm models !produced 'a .:higher quality product ··than the on­

·.farm systems. 

2. All. .systems .Test :.i.0..:2 ;.percent of the ·input ·'Volume .a:.s :a 

result :of ·.the :com,postirrg pr.oce:ss .:and ... handling 

operations. 

3. .The total :costs ·of the .assets .. regui:r.ed .for .•each .;system 

were .charg.e:d .to the :sy.stem :reg·ardleBs .. o'f whether the 

s,ystem wa:s .used ·to :fu.l.l .capacity. 

Other ae:sumptions that :affe·ct ·the .cost .,and in.come o..Of c•.e.a:ch :system .:a:re discussed 

in the· f.o.llowing sections. 

F.ixed Costs 

Annual fixed costs include depreciation, interest, insurance and taxes. 

Depreciation was. calculated by dividing the purchase price less.the ·salvage 

value by the projected years o.f useful life. Interest cost for land was 

.estimated by .multiplying the initial purchase price by 13 percent per year. 

The interest cost for improvements, buildings,.and machinery and eguipmentwas 

calculated by multiplying the average value of each component by 13 .percent. 

Insurance was not assessed on land. An .insurance rate of 1 percent was charged 

for improvements, buildings, and machinery and equipment. These values were 

estimated by multi.plying the avera9e v:alue by the insurance .rate. Taxes were 

estimated at the rate of l percent per y.ear for land and 0.8 percent for 

improvements, buildings, and machinery and equipment (Farm Enterprise Budget 

Guidelines). The tax charge for land was calculated by multiplying the initial 

land value by the land tax rate while taxes for the other components were 

estimated by multiplying 0.4 percent by the respective average values. 
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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 and an assumed marketing mix of 80 percent of the output sold bulk 

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, and plastic bags for commercial off-farm facilities. It was 

assumed on-fa~ compost systems used the litter produced as a byproduct of the 

poultry operation and were charged an opportunity cost of $5 per ton. Off-farm 

facilities were charged $7 per ton of litter -- $5 per ton for the litter plus 

a delivery fee of $2 per ton. Sawdust, which was used as a bulking agent, was 

budgeted 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 Equipment. Var~able 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 program developed at North Carolina State University (Hoag, et al.). 

A price of $0.85 per gallon was used for gas and $0.70 for diesel fuel (Farm 

Enterprise Budget Guidelines). Lubricant costs were assumed to be 15 percent 

of fuel costs. Electrical power equipment was charged a rate of $0.07 per 
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kilowatt-hour. Tbese costs were charged to each. piece of machinery and 

equipment based on the.number of hours used for each system. The ~cunt of 

time. each CC;)mponent was used. is listed under the "Power". cqlumn ·in. the labor 

arid power input tables developed foris!ach compost system. TJ;l.e labor and ].rtput' 

tables are included in the appendices. 

' ' 

HoUrly L@bor. The basic: hourly wage was budget~d .at $6 per hour. 

Required.payro~lexpenses.such as FICA tax andworkma~·s·compensa~ionwere 
. . , ... · . ,. ·-... : '·· . ' .. 

included iri genei-al c:)vej:'head. Total estimated man-hours requiredto complete 
·. . : .: . . . .. ·· ·. ' 

each operation are listed under the "Labor" .column in the labor and power 

input tables. The difference between.the "Labor" and "Power" estimates foi:: a 

partic~larop~ration ~&present~ the amo\lnt of time needed t~ get ready to· do 

·the. job, repair. and m,aintain the equipment, and any w~rk breaks ~~ke~ durf~g: 
. . . . . . . . . 

the job. A "gear-up" facto:t1 of 1~2 was us·e .to acco~nt f~r these add.itfonal, 
• • • :. •• •· :- . : .•• : .1 • •.. • ., 

labor co~ts .. Thill factor JllhOUld b.e adjusted· to represent.an indt~idual ... ·:.' 

busine~s situa;tion more appropri~tely •. 

Qperating CapitaL .. .b interest rate c:):f 6. 5 percent was charged on the, 

total estimated.operating c~pital for each system. This rate was computed at 

.13 percent on an annual basis for six months. 

General overhead 

Fixed annual expenses.not discussed in the section on fixed costs were 

included as general overhead items. These costs include U,.censes, employer's 

1Gear-up factors are used to.account for the time required to "get·ready" 
to perform a specific task and "c.lean up" after the' job has been completed. 
Examples include: attaching equipment to tractors, travel to and from the job 
.site, repairing and servicing machinery and equipment, and other overhead labor 
chargeable to ,the job ,bµt. not ~spent on. the job •. " The L 2 .factor should .be 
adjusted to represent an individual business situation more appropriately.· 

. ··,! 
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shar.e of the. FICA tax,. workman's: compensation, health and unempl.o.yment. 

insurance,. general repairs. and maintenance., and management salary .. Gener.al. 

repair.a and. maintenance expenses• consis.t of repair's and upkeep for· la:nd 

improvements., buildings and grounds. These costs were· computed at a.. rate· of: 

1 percent of the purchaee price for land improvements,. 2 percent for o.pen- · 

sided. composting: buildings, 3 percent for the International. Pro.ce.ss Systems2 

facil.ity, 2 .•. 5 percent for bagging and screening facilities, and l percent for 

asphalt s.u:rfaces• •. It was assumed off.:..farm commercial. operations: would require 

a full-time manager t.o supervise. employees··,, monitor production schedules, and 

develop and .implement marketing plans. This individual was paid an annual 

s.alary of $30,000 •. I.nterest on. genera.l overhead was. also computed. at an annual 

rate of 13. per.c.ent for six months . 

Results 

T.able 2 summarizes the slgnif.icant physical characteristics and capital 

requirements for each of the compost systems. analyzed in this study. Fixed and 

variable cost estimates. for each system operating at 50 percent of its total 

capacity ar.e listed in Table. 3, while the cost estimates for each system 

operating at full capacity are shown in. Table 4. 3•4 In general, the initial 

investment requirementl!l and fixed and var.iable cost estimates were lower for 

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

2International Procell!ls 'systems is the brand name of a commercial composting 
facility. This system is discussed in detail. in the following sections. 

3netailed capital requirements, labor a.nd equipment requirements, and 
production budgets are presented in the appendices. 

"'when appropriate,. the fixed cost estimates, such as. the employer's share 
of the FICA tax, were adjusted to reflsct the 50 percent change in output for 
each compost system. 
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Table 2. Summary of physical.characteristics and capital requirements by compost system• 

. . 

On-Farm Off-Farm 

Item 1 2 3 4 5 6 

Physical Characteristics: 

Acres Required 7.2 5.2 10.1 9.5 2.5 10.9 

Annual Input Capacity 10,000 10,000 40,000 40,000 40,000 40,000 

Estimated Annual Output (tons) 8,980 8,980 35,920 35,920 35,920 35,920 

Projected Bulk Sales (tons) 8,980 8,980 28,736 28,736 28,736 28,736 

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

Projected Bagged Sales (2 Cu Ft Bags) --~ 194,000 194,000 194,000 194,000 

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 $ 44,640 $ 32,240 $62,620 $ 58,9()0 $ 15,500 $ 67,580 f-' 

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

Machinery & Equipment 112,471 14$,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 O.utput $ 17.526 $ 20.171 $44.212 $ 25.429 $ 38.645 $ 29'694 

aAs11umin9 each sy11tem operates at 100 percent capacity 
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Table 3. · Summary of annual fixed and varl~bie cost estimates by cornposst system for 50. percent operating capacity 

, 

On-Farm Off-Farm 

Item 1 2 3 4 5 6 

Annual Fixed Costs: 

Land & Improvements $ 5,673 $ 4,097 $ 7,958. $ 7,487 $ 1,969 $ 8,588 

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 2,293 1,702 53,188 42,879 . 59,214 62,574 

Interest, General Overhead, 
Insurance & Tmces 241 228 4,408 3,345 4,656 4,713 

Total Fixed Cost $26,330 $31,458 $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 I-' 
N 

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 14,898 

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: 

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 $17.682 $18.239 $26.320 $21.202 $23.925 $22.957 

Costs for Bagged Product: 

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 -- $1.489 $1.299 $1.391 $1.364 



Table 4. Summary of annu&I fixed tmidl variable com estimates by compost system for 100 percent operating capacity 

OngFarm Off-Farm 

Item 1 2 3 4 5 6 

Annual Fixed Costs: 

Land & Improvements $ 5,673 $ 4,097 $ 7,958 $ 7,487 $ 1,969 $ 8,5Q8 

Buildings · 0 0 149,902 63,728 152,558 85,298 

Machinery & Equipment 18,123 25,431 57,692 e1,n1 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 $28,361 $32,968 $292,409 $187.493 $269,141 $228,277 

Annual Variable Costs: 

Materials $79,225 $79,225 $409,640 $409,640 $409,640 $409,640 

Machinery & Equipment 12, 118 8,323 30,762 31,117 11,544 23,749 
H 

Labor 8,302 7,171 27,937 31,359 21,530 24,996 
w 

Interest on Operating Capital 6,477 6,157 30,442 30,688 28,776 29,795 

Total 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: 

Fixed Cost per Ton $ 3.158 $ 3.671 $ 7.494 $ 4.574 $ 6.847 $ 5.709 

Variable Cost per Ton 11.818 11.233 12.404 12.516 11.661 12.109 

Total Cost perTon $14.976 $14.904 $19.898 $17.090 $18.508 $17,818 

Costs for Bagged Product: 

Fixed Cost per Bag $0.397 $0,289 $0.373 $0.$31 

Variable Cost per Bag 0.734 0,738 0.703 Q.723 

. Total Cost per Bag $1.131 $1.027 $1.076 $1.0S4 



14 

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-

farm.enterprises require screening and bagging facilities and additional 

operations to prepare 20 percent of the output for the wholesale market. 

Because the on-farm and off-farm systems were designed for either a 

private poultry operation or a commercial enterprise, they are presented and 

examined according to their intended use. The two on-farm models are analyzed 

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 

annual input capacity of 10,000 tons -- 6,500 tons of poultry litter and 3,500 

tons of sawdust -- and an estimated output of 8,980 tons of finished product 

(Table 2). 

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

total of 5.2 acres. Compost piles for each model were formed with a box manure 

.. spreader on the bare ground; therefore the sites must be level, hard-packed 

and offer good drainage.' The piles for both systems are formed with a box 

manure spreader, but the first model uses a self-propelled front-end loader to 

turn the windrows, while a mechanical compost pile turner, i.e., a windrower, 

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

5Establishing compost piles on bare ground presents problems because 
piles must be moved and/or turned on a regular schedule r.egardless of the 
wea,ther. 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 over a 16-week period and the piles in System 2 

.·are. rotated .18 times ,over a 10-week period. 

System 1 requires more time and land for the composting process than 

System 2 because of the different procedures used to turn·the windrows. Since 

the material in the first system is turned with a front-end loader, little 

oxygen re.aches 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 thecomposting process 
. . 
.for the second model· is completed in less.time. More land is required for 

Systein 1 becau•e additional space is needed to maneuver the front-end loader· 

.between the windrows • 

. The initial cap~tal investment for System 2 was $23,.759 higher than that 

for System 1 primarily because., of the additional machinery and equipment 

.required to ,rotate the windrows (Table 2).·The $35,000 for the windrower a:ild 

the $7,500 tor the 60 hp·tractor more than offset the second system's low~r 

investment expenE!es for land, land·improvements, and' a 269 cu. ft. capacity 

manure spreader wa~ used instead of the 332 cu. ft. capacity manure spreader 

used in the first prototype. 

The additional ma.chinery and equipment purchases also resulted in higher 

fixed cost estimates for System 2 relative to those for System 1. The fixed 

costs for machinery and equipment were $25,431 for the second model compared 

to $18,123 for the first model, while the total annual fixed costs fdr 

System 2 were $3f,458 when operating at 50 percent capacity versus $26,330 for 

System 1 (Table 3), an.d $32, 968 for System 2 when operating at full capacity 

versus $28,361 for system 1 (Table 4). However, purchasing the additional 

pieces of equipment did contribute to a reduction in the fixed and variable 
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labor costs for the second system relative to those for the first system. 

Using the windrower to turn the compost piles decreased the labor requirements 

for System 2 an estimated 334 man'.""hours per year at full capacity. Although 

· .. this decrease was partially offs.et by an extra 145 man-hours per year needed 

to create windrows because a smaller capacity manure spreader was used, there 

was 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, workman's 

compensation, etc.) for System 2 were $1,080 less than those for System 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 result of 

using machinery and equipment to turn the windrows. that not only had lower 

projected hourly operating costs but also reduced the number of hours needed 

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

loader in System 1 is used 530 hours per year .to turn windrows and costs 

$12~59 per hour to operate, while the windrower and 60 hp tractor used in the 

second prototype are operated 252 hours per year and costs $4 and $5 .. 24 per 

hour, respectively. Therefore, the variable cost for this operation was $4,344 

per year lower for System 2. This decrease was offset somewhat by the 

increased expense associated with using the 100 hp tractor and lower 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 System 1, while total .annual variable costs 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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capac.ity, $5.86' per ton c.ompar.ed to '$·7 per tpn, whl:le the b:>tal variable' cast 

was $i0 .• '59 per ton. 'higher~ ·sn .. 82 per ton ver:sus .$1.1.23 per ton ('l'.abl:e 3). 

consequent.ly., the total annuai ·.post per ton ·of .output .for the ·.fir-st ori.:.f.am 

model was $0.'5;6 higher than that fo.r the second ·On-£arm pr.ot<Otype;r '$.1'7 .• i6'8 ,per • 

ton c.ompa:red t;e $18 ~:24 per t-on, and the total diff,erence .between ·these two 

systems was·. $2, 505 per year. 

At full operati:ng capacity, the fixed co.st for the .first model was $0.51 

per ton•o:f output lower than tha:t for the :second design,, $3 •. 1-6 per to.n ver:sus · 

$3.67 per ton· fT.ab1e 4). Of course,· the v:ariable expense.a per unit -of output · 

and the •Post d-iff,erentlal·.betwe.en «the two mode.ls did :not change as a· result of 

doubling .the produc'tion. The total annual cost for System· 1 was $0.08 per tori 

higher tmui· t:hat for System :2, $1·4 .• '98 per .ton :c.ompa:red to $14.'9'0 per ton, and 
. . ·. .· ·. .· 

. . . . 

the "total difference between t:he' two -model.a was $.639. pe·r y;ear:. 

OfJ-Farm-systems. 

The off-farm commercial enterprise.a were designed to accommodate an 

annual input capacity of 40.,000 tons -- 26,llOO tons. of poultry 11.tter and 

_14,000 tons of saWdust -- -and produce an annual output of 35,920 tons. After 

completion of the composting pr-ocess for each system, the . bulk product is 

stockpiled in a central storage area, while the material destined for the 
. . .. ~-

commercial market is run through -a screener to remove foreign matter and then 

bagged. 
,,,._,·_,·, 

System 3 represents a typical large commercial operation arid requires 

about nine weeks to compl.ete a . two-phase composting process~ Windrows are 

initially formed and turned in open-sided bu-ildings that .have paved, 
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reinforced floors to help control the moisture content of the compost piles. 6 

This phase takes five weeks and the piles are turned a to.tal of 11 times 0with 

a self-propelled windrower to incorporate oxygen and shred the material. 

During the second phase,. the manure is removed from the buildings and formed 

into windrows in the open on bare ground. The windrows are rotated an 

additional six times during the four weeks needed to complete this phase. 

The composting process for the fourth prototype is similar to the 

previous model in that windrows are constructed and periodically rotated with 

a self-propelled windrower. However, the compost piles are constructed on an 

asphalt surface instead of inside buildings or on the bare ground. The asphalt 

pavement ensures year-round operation, but the lack of overhead protection 

could cause some management problems in controlling the moisture content of 

the compost piles. Sixteen weeks are required to complete.this composting 

procedure. The windrows are turned a total of 17 times in this system: three 

times per week for the first three weeks, two times per week for the next 

three weeks; and once per week for two more weeks. 

The fifth design was patterned after the International Process System 

(IPS) (Kuter) compost facility, which uses in-vessel composting to process the 

raw product. This modular building includes a forced aeration structure with 

an agitator and four horizonal composting bays, a staging and mixing area, and 

a receiving pit for the finished product. Poultry litter and sawdust are 

deposited and mixed in the staging area and then loaded into one of.the 

composting bays. A mixer/agitator machine mixes, aerates, arid moves the 

6The 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. 



19 

materlal down the bay at. ::i:he rate .iof 12 feet .per :day. ·T.nis 'cont:inuou~--;mov,emerit 

and agitat.ian eliminates· the requir.ement .for a sep.ar:ate tur,niag. s:qhed1.J,,l.:.liil,•· :J:.t 

takes. :21 days for the mater.id to . ,move through the .bay and. ;compl;E!':te (the 

. · composting :process •. As the final pro.duct reaches the re~eiving ;let, .Lt i~, 

.. removed and .. stored outside on the :bare ground where .it .i:s ·allowed :to ;mature. 

before tieing sold or proces·sed :for the wholesale market •. 

. The-la11t ·inodel evaluated in this study employs .an 0pen unturned ~i:ndrow 

procequre ·that .takes advantage of a .f.ixed aeration syste~ and ·eliminates the 

turning operation .• A_ box_;...manure •spreader is. used t·o .constr.u.ct ·the ·comp0.e·t 

. piles over a series of 4-inch. aeration pipes. ·Radial bl.ade blowers .~hen f~rce 

air through .the pipe to provide the oxygen necessary ~£.or the aeratl:on ,process. 

Twomonths are needed to complete the composting process and the windrows are· 

fon,ned on an asJ?halt SUJ;face to ensure year-.round o.pei:-ati:'on. In ... additl;.on,, the 

1r1ind,~ow11 can b~ placed .closer <together than in System• 3 anq 4 .because the 

piles do not have to be turn~d,. 

There was .a wider rang~ in the capital r.equir.emjS!nts and c.ost est.i,;mates 

for the. o:ff:-farm ccimpost systems than for the on-farm model.a because .more 
'· . . . . ' ' ., ' .- . ' '·, '"-~ ~ ' ·. . . . . " . . . 

variatlon in te~hnology was inporporated i11to the commercial enterprises; For 

example, System 4 required the .lows.et initial investment;, $913,·408,. while 

System 3. required the large11t in:vest"1ent, over :$LS million,, a range of more 

than _$674 ,thousand (T-1>le 2). :l'Ae .major contr.ibuting factor to: the dispersion 

in capital .requir.ements was t}l•. type of :compost i!tructure o.r :surface 

constructed .for each model. Excluding the screening. and paggl;ng fac.ility.; 

whi~h was required for all of tne off-farm operations, tne IPS .faC?ility·for 

l)ystem 5. cost $L.2 tnillion, tJle eight operi .... sided compost str.uctur.el;l for-· System 
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3 co.st over $1. 1 mill ion; and the asphalt surf aces for Systems · 4 · artd . 6 cost : 

$483,632 and $687,880,- respectively. .·._,.,.· .· 

Although land and machinery and equipment requirements had.a smalier' 

impact on the total initi•l investment, the IPS facility in system 5 

eliminated the need to purchase inany of the resources required in the other 

three operations to fortrt and/or turn windrows. Only 2.5 acres of land were 

needed for the fifth model. compared to an average of 10-. 2 acres for the other 

sy•tems, whilethe in-vessel composting procedure also eliminated the need to 

.Purchase a manure spreader, a windrower, and a 100 HP Tractor. 

Systein4 also had the lowest total annual fixed costs of the' four 

mode1s; $179,201 at so percent output capacity and $187,493 at 100 percent 

capacity (Tables 3 and 4). System 6 had the second lowest fixed expenses,· 

$218~044 at 50 percent operational capacity and $228,277 at 100 percent 
. . . . 

capacity, while the fixed c.osts for system s totalled $243,463 at so· percent 

capacity and $269,141 at 100 percent capacity. System 3 had. the highest 

annual fixed cost estimates of these models, $273,148 at 50 percent output and 
.. . -

: ' 

$292,409 at 100 percent output. Like capitai requirements, thes.e estinlates 

. ~;' 
were priinarily influenced by the costs associat~d with owning the compost 

facilities. The annual ownership cost of the IPS facility for the fifth 

prototype was $148~800~ and the eight open-sided compost structures for the 
. . ·. 

third model c:ost-$146,144. In addition, the yearly repair andinaintenanc~· 

·cost, included-in general overhead, was $36,000 for the IPSfacility and 

$23,568 for. the open-sided structures. The fixed cost estimates for the 

asphalt pavement in the fourth and sixth .operations were $59,970 ilnd· $81,540, 

respectiv!!ly, and the repair and maintenance cost estimates were $4,836 and 

$6,576, respectively. The annual fixed cost for the machinery and equipment 

·r 
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·for Syatem 5 wa.s .l.ess than hal.f .. the cost estimate.a of the other models .• This 

expense was slightly over $25,000 for System 5 compared. to $56,871 .for Sys.tern. 

6, $57,;69'2 for System 3., and $61,771 for System 4. 

The annual labor .requirements to support each enterprise are !Hated in 

Table 2 •. Detailed labor. summaries f.or each operation are presented in the 

appropriate appendix tables for e.ach system. B.ecause they are similar 

operations, the time r.eqtiired to lo.ad· the windrow bays in System 5 is 

exhibited and compared to the time needed to create the windrows in.the other 

models. Similarly, the man-:-hours required to maintain the in-vessel.composting 

procedure are presented and compared t.o the hours required by .the rest .o.f the 

systems to t;.1.Jrn the winqrows. In. addition, the labor requirement.a discussed 

below are the estimate.a for each model operating at ful.l capacity• T.o 

calculat.e the number:. of man-hours needed to. produce 50 percent the total 

volume, simply divide the.se estimates by two. 

There was a difference o.f 1, 638 mah-hours between the least labor-

intensive operation 3,588 man;...hours for System 5 -- and the most labor 

intens.ive operation ·5,227 man-houz:-s for System 4 •.• The fifth model offered· a 

significant. reduction.in labor relative to that for the.other prototypes 

because less time was needed to load the IPS bays than to create windrows.. An 

estimated 609 mari"":"hdu:rs were used to load the IPS bays. compared to the 2, 7 36 

man-hours needed to create windrows in the other operations,. a difference of 

2, 126 man-hours. The' sixt.h coinpost system required the second fewest man ... hours 

because. the•' forded~air procedure eliminated the need to turn the windrows or· 

to maintain tne· c·omposting process. Eliminating this procedure decreased the • 

labor requirements for System 6 by 489 man-hours compared to those fo·r 
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system 3, 1,060 man-hours compared to those for System 4, and liS48 lllari"'hours 

compared to. those for System S. All prototypes required the same amourit'''c:;)f'· ·. 

time to complete the screening and bagging operation, 94S man-hours, and"te 

stockpile the output, 484 man-hours. 

System 5 had the lowest total annual variable·costs of all the off...;.farm 

systems, $3S,74S at SO percent of the operating capacity and $471,490 at 100 

percent capacity·(.Tables 3 and 4). The variable expenses for materials were· 

the.'·'Same for all ·the systems, $204,820 for so percent output and $409,640 ·for 

lOOperceritoutput, and there was relatively little variation among the four 

models 'in the total interest charges on the operating capital'~ System s had 

the lowest interest on operating capital, $14,388 at SO percent capacity and 

$28,776 at 100 percent capacity, while System 4 had the highest tnterest 

charges, $15,344 at SO percent capacity and $30,688 at lOOpercent capacity, 

.for ranges of $9S6 and $1,912, respectively. Therefore, the major differences 

in variable costs between theprototypeswere a result of labor expenses and 

the cost of operating the machinery and equipment. As was previously 
. . 

di.Scussed; Systems was the-least labor-intensive enterprise; consequently its 

variable labor costs were also the lowest, $10,76S for so percent output and 

$21,S30for100 percent production. The labor expenses·for the most labor-

intensive operation;. System 4, were $1S,680 at SO percent capadity and $31,3S9 

at full capacity. Labor costs for Systems 3 and 6were $13,968'artd·$12,498, 

respectively,· for 50 percent output, 'and $27,931 and $24,996, respectively, 

for 100 percent output. 

System S also had the lowest variable cost ·for operating machinery and 

equipment, $S,772 for 50 percent capacity and $111544 for 100 percent 

capacLty. The estimated cost of operating machinery and equipment for the 50 
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:and l!mi> ;percent ill),utput :··1stv.~11 w.ex1l1 :$.~'l.,,;'814 ana , !$2,~ .. :;11.~9 Jfar lfi~ab~ 6~., )$:J3./.9ti8 

and .;$3Ill;;'~'2 '~:or S}'ls~.'3~ >IDld $:'.!1:5,,~'.Ei~L)·ua $~.i.;21.7 .:f•ar .:-s~s1bem 4'~·~.·~.~ma~q 

:aRu equ±:pmant co:~ :estfi,ma.~es 'fQ'J'.' sy,alt:rem $ "Were. :tvas than ·ti'hase <elf, the :Dt'hm: 
. .. ' . . ' . . . -· . . ,·.-. ',··. '· < ,. ·,, ,.; -.':. 

. . . 

;modEi];E;I 1-'c-.e .·~t ·w1"tr~.OWS did ~Gt ~¥8 t'o be -!J.OtlStDUC~ ':Gii:'. :r.o1t~'ij:ad~ 
. . . . . . 

cSi1ll'i1ad.y, ·tbe. cost te:st~ates .. f'or the :s±xtrh ~er:.a,ti.tm, 'W;Br.e l.:.Gw.~ tlt:raa •these 
.·. . . ,· . . . ... -·. - .. ,· 

.:., . 

. ,.,'The .tot.al. 1C01Jit per t:qn "G:f _10u~p!Jt Dinq&d. 1from c$2.3,!].:1 J!;_ar sys:tem ~.<to 

·est·ima:~s .;a.t. :110Q. :par.c.ent DUtput ;w.ere ;'$19 • ."7{8 .·~'or 'System :3 . .; $'!.'!1~:2';6 ffimr ;Sy~tem :4.,, 

$1'8.'5'! :for ;-sy~em.:'5,· •'nil $l.'J.'9.i :for .. ~em 'o'" An~her .wa;y 't;:q '&X'ami.ne these 

:ao:st .e;s;t·i;mitbe:s :ls ;accM'di.·nq. 'bo t.b'e ;expect.em :ut:i'11..i.zat'iun o.f. •1the •out,plit;;. tt:·hat 

.:is,; 'tiy 'thlt .1uaU:t ,~s;t O:f the ~inal. pr.oduc.t ::i.ilrt:end:e:a £'or. <e:Ltlher·:b:ci:!.k <Gr ili>ag:g:ed 

s:a'ies,~ 'mnaioef~~~ ra11 ··>a 'f:i~1. ,;step,, thB ·:fimati ;and: v.ar:iahl:i! .;00Bltis f:,lio.ua:ted ,:a<& ,a 

,;z::esu1t :of p~ar!'Dg :in ~per~t 1o£ :.t:m nutput ;~,Qr tu·, ;W1;i-Ql;ua:ae lbag"ea ~ket· 
.,.··. ·, 

·W&Ta ait~e:a~bea ,ii:1reetly tc0 t'he ,e:st'imab'Bd ·east ;per :ba9 .. ·n'h:ese expeni-sea ,i.tt~1u.ded 

t'he ,coift •o.f ;b~ga., the ·co•ts .. •a;ao'Ci:ataa ·w;ith· 'owa:i~g :anii 'oper~tii.inq the scranci;,ng ·· 

:and :turn'1ng ·,wt.ndroows, ·wer,e · ;ai"Lcic.ated t-o ·tihe met ,m'£ the. ifana:!l· >Prtiduet .1a0ld iLn 
. . 

. . . -

b.tiik :fo1'ftl, ana .. 20 >:p&r<i:ent .''Q:f.· ~tbes·e OG;,.ta ~ere :al.~~ted ·tu th'e ;cost ,Gf the 

.. }$ft.e :imachmer.r: .aad· \equ:i.>pt!SU:t v.~i.:able mt ast·mate ::foe. ;S:y;sbem s 'i:nefhuae:s 
the. c:~s1; .. e>:f oi>erat:ing ;it>he, n~s , ~ac_U.ity, t$7.":2:sp, l)lu11 the ,cos:t .of ·~psrat±n.g; the 
machi~er:r .. ,and <equipnent,,. :$;4;.;.29·4., .. at • ~oo _ ;per~ent. oper.atLag ;C:aJilac'i.ty .(]~ppenai:K . ·· 
Table s.~3.).. · · · ··.· · ···· ·· · ·· · · ·· · · · ·· · 

, .. '· 

'.· 
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sys·t&m 3 had the highest total costs per unit for ;both .forms of .output, 
. . 

$26.32 per ton for the bulk product and $1.49 per bag for the bagged output 

when operating"at so percent of .its total capacity compared to $3t9.90,.per ton 

and $i.i3 per bag-"it 'full operating- capacity (Tables 3· and 4). The lowest unit 

c6sts were e~timated fer system 4,$21.20 per ton and $1.30 per bag' at so--

percent operating capacity and $17. 09 per ton '()fl- bulk prod,uct and $1. 03 per 

bag at 100 pe~cent capacity. The unit· costs of running the fifth model at half . 

. its total dapacity were $23.92 per t:on and $1.'39 per pag compared to $18.51 

per ton' and $L08 per bag at full operating capacity. Finatl-y;-~the. co~~ 

estimates· for Bystem 6 were $22. 96 per ton and $1.36 per bag at· so per_cant 

c~pacitf arid $17. 82 per ton and $1. 05 per bag at 100 PE!rcent:--capacity ~--'-·. 

Sunimilry an~ Conclusions 

.Thfi!,_ objE!ctive of this study was to estimate the land, equipment; labor, 
:,: 

and cos~ requirements associated with ~perat.ing six mode.l ~ompost facilities.-_·. · 
- ~· -~.; - • • h ~ :: - -

. ,TWo sy11tmps wer.edesigned for existing po~ltry operatiOns, while four other 

prototypE!IS were developed for off-farm conunercial businesses. The on'.""farm 
·. .. ' .... "'. .- . ·_.,_ . ' . : . . .. ·. 
models !;),ad an input capacity of 10,000 tons per year and the off-farm systems_ 

;1 - '·--. 

could trelllt 4Q,OOO tons per year~ Production schedules, input requirements;. 

~nd annual.production budgets were developed assuming each model was operated 
' " .. _ - - ~· -

at; 59 :i;>ercent of its total capacity and at 100 percent capacity. Cost 

estimates were based on 1989 prices. 8 

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

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

:~Ai1.nti~1 .fluctuation~ i~ intere~t :i:-ate~ and other ,input prices might affect 
thE! .C.QSt e.st1.nates.; It is 'reconunended that potential operators revise these· cost 
eii'timate's to more accurately reflect their individual business situations before . . . . 

making any investment decisions. 
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. compared to :$.iLSl,,140 fo.r the .second model. System l ·was :dicghtly :more labor 

:intens.iv.e, had lower .fi.xed .costs, and 'required more t.ime to :complete t:he · 

:compos.ting pr.ocess., ·while System .2 was :more .capital intens.i'Y\e,, 'had lower 

. v.ariable costs,, :and needed 1es:s :time .for :the ,compost procedure.. The :total :cost 

per unit o.f. :output was lower .for System .1 than .f·or t;ystem .2 :at t'he ;SO per.ce.nt 

.operating capacity,, :s1·1 •. 68 per t.on ver.su.s '.$18.24. per ton,, but sl.Lghtly higher 

at 100 percent .ca,pac.ity, $14.98 veJ:"sus $.1•4 .• 90 per ton ;(:Figure l;) .• ' 'This 

r.eversal was :prilm~ily :a result •of adjusting the ge.neral :over.head ::expenses to 

reflect :t1J;le changes in ;fixed l.abor c.ost .estimates at. the two output level.a 

('Table 3 and 4) •.. S.ince Sy.stem l is mor-e l•abor intensive, the diff:erence 

bJa'i:ween the. fixed cost.a per unit of. ,output was gr.e.ater at the 50 per.cent 

operating capacity., ;$1. 15 per ton, than at 10'0 percent capacity., $0. 51 per ton 

(Figure 1). Consequently, thi.s var.i'ation was 'sufficient to cause the 

relationship between tot.al unit costs for ·each ·sy,stem to be rever:sed as the 

output leve.l increased fr.om 5:0 ·percent to .10.0 .. perc.ent . 

. System 2. has slightly .lower production costs if it is operated at or 

near full capad.:ty. As thlll 'Utilization_ ,of :ea.ch compost facility dec:reases, 

,system 1 '.s total ,cost per unit of output increases .at a a.lower rate than that 

of the second model. If the potential owner is 'confident that the compost 

f.acllity will be operated at ·or near f,ull ,capacity., then 'System 2 offer.a 
;~ 

grea.ter potential cost :s.avings. However., given the uncertainties associated 

with start.J.ng :a :new :business ve,nt:ure -- factors such as the actu·al market 

size, the actual utilization rate of the compost ·system., etc. '.""- entrepreneur.a 

should consider the first model if they do not believe the facility will .be 

able to achieve <or m·a:Lntain :an .output level at :or near full capacity. :of 
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Figure 1. Estimated costs of produ(:tion. o~ _bulk output for on~farm 
·compost systeIUs 
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.. 

will.. be·come: even more attl!:&C;t,i:ve:: than: &ys:tem: 1 ... 

mill.ion;, the second• · i.arges:t. 1abor. reqµ:.LJ:eme·nt.s ,. 4,,,65:6. mart..:ho.urS',.• atld\ the 

highe'S.t' c:ast&ii per unft. o.£:' o.utpu:t: at :b0cth le.vels. o,f' produ,Ei.tion relatiire~ t·o: 
: : . . . .. .· 

those far· the: other: tl:Jr·e:e; aff',..fa•rm, commercial:_ mo.del:as. The:·. costs: for the, bulk. 

product we·re' $2:&~.32: per ton at. SO.: percent; capa.city and: $.1:~ •. !iO: per ton: at. 10.0 

percent c.apac.iti•· whtle1. the· C'(l~t& for the: bag;ged output: were; $',,l •• 4g; per.: baq at. 

5'.Q per.eent: produc:tiQn, and'. $1.13: pe·r bag at fu:ll. product:ioii (F"Lgµ'reEt> 2;'. and: 3'). 

: . . . . . . . . 
between: itS'; SO. and, i.ao. per.cent ope·rat.ing; c-apacit:i.es, •. Thera. wa•s· a difference• of 

$ 6;. 42· per. ton for: the:< balk: pr.oduc.t J>e,twe~11 the 5:0' and 1.00. percent:. c:apacit.ies * 

$'2:6. 32'. p~r: t0n ve:rs111.s $<19 •. 9.0. per ten.,, and $:tl.,36 per· bagr f.OE t:be, bagged 

o.utput. -- $'.l. 4.9: per· ba-g ' versu:a $1. lJ: per· ba'g, •. 

The· fourth prototype waa: the l.e:ast. capital-.J.n:tens.ive but. the most labor-·.· . 

intens.ive mo.de!.. Th&. initial< cap±tal investment :fozt" this. de'sig;n was $9,13.,408·, · ·• · . . . : . . 

. . . . . . . 
and· 5;,22&. man-hours· of labo;r were· neededc to perf.orm the. necessary operations •. 

s:ystem .4' a·lsc:i had' the lowest unit. costs; .of any of the four : .. commerci.al models 

exa:nriined in, this study·. These: eo·sts, were $2,1.20 perton. and $1.3'0. per bag at 

50> percent:. e.apac·it.1r and. $17 •. 0!J per ton: an:d $1..03' per- bag; at Io.a: per.cent 

capaci.t¥ ~F±guraa 2. and 3-);. Furth:e,J:mora,. the differences. in the. cos.ts be.tween 

the: ~? petr:ccent. outpu•t- leve•l. and the. l.0.0· percent production. l.eve-1 were smaller 

for this· syst'em than for; the· othec· three· design&~ T.his cost diffel;'ential was 
. . 

$4'. ll per- ton for the: bulk product. and $0.27 per bag for the. bagged ou.tput. 

T.he< IPS; compas~ des>ign, Soystem. 5, requ&red ther 1east amount of land,. 2.5 .. 

acrea, the least. amount of labor, 3,588 m1m-hour·s, the second. largest. capital 
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inve·stment;, :o~er '$1 .. :3 ,million, .and ·accou:nted :for ·t'he third 'highest costs per· 

.:u:ni:t -o,f ;ou~put. ,1\:t ·so· percent ·operating -capacity., the :tot.aT':costs ·wtiu:'e '$'2'.3.'92 

per t.on .for ·the bu.lk output and .$1. 3'9 ·per bag .for the bagged ·product compared 

to $1:S.5~1 per ·ton and $1.06 per bag .at ~100 percent :Capacity (Figures '.2 ·and .3) • 

. The cost diffenentials of '$:S.-41 per ton for the bulk product :and l.0.33 per bag 

·for the .bag.gad product 'between the ··two output level:s were .aiso the ,;third 

l·arge·st spreads :amon.g the four of,f-farm models .• 

:sy;st:em :6 .ranked fir;st .in t~e amount of l·and ';required., 10.'9 :acres, ~eco~d 

in the :fad:rt:-ial .cap.it·a'l. lnv.e·stment, .about $1..0 mi.1:liori, ·second 'ii.n ctotal labor 

.re·quirements1 ·1,.1·6:6 .man-ihours., and accounted for ·t:n:e second lowest cost per 

~nit ·of output. The estim·at>ed costs for thi·s model were $'22. 96 per ton for the 

bulk product 'and $.1 .• 3.6 p.er bag fo.r ·the \bagg.ed output at s:o percent capacity : 

· compar.ed t·o '$1'7'.82. per ton and .$1 .• :0S ·per bag :at 100 percent capacity (Figures 
. . 

·2 and .3l. 'T'he icost dif·f:erences of $'S~l4 'per ton and '$0~31 per bag for the bulk 

and 'baqqed product, respect.ivel:y, between t}re SO and 100 percent produ.ction 
~ . . ·. 

levels :ware ·also the second lowest ·cost :spreads among the four commercial 

· syst·ems examined iri this study. 

Like in the on-farm ·model·s, the un·i't output cost esti.Diates for each 

.o·ff-:farm ·system were redu:c.ed ·significantly as the operating capacity increased 

from -so -to 100 ·percent {FigUre's 2 and ·3) • 'However, urilike the on-farm designs, 

the relative .ranking of the :of'f-farm systems 'in terms . of production costs did . 

not change ;a;s out.put i:ncrea:s.e'd. ·.That i:s, ·sy-stem 4 of'fers the lowest per-unit 

output costs for 'both the bagged arid bulk produ·ct at the so arid 100 percent 

operating capa:cit±es, while 'System 3 had the 'highest costs. Therefore, the 

fourth mode.1 ,sho.uld · be '.Cons:i.dered be·fore ·the '<>t·h~r prototypes · lf the . 

investment dac.irsion is based so.lely on pr~ductiori costs. However~·· non-economic 
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factors could also influence the final de.cision. If the manager wants to 

minimize the composting time or to maintain a smal;L labor force, System 5 

should be considered before the other models. 

As .previously mentioned, it is assumed that each system described in 

this chapter can produce compost that will .be readily acceptabl.e to the 

horticultural industry. One critical element not discussed is management. 

Although it was not in the scope of this study to detail management 

requirements for producing compost, it must be recognized that a high level of 

management will be needed. Because composting is a biological process, 

attention to certain details along with timely observations and decisions will 

be essential. Several of the more critical factors to consider are identified 

below. 

It is important to establish a good blend of the materials to be 

composted in the initial product mix. In general, the C/N ratio (available 

carbon to available nitrogen) of all materials combined should be between 20/1 

and 30/l to ensure complete decomposition of organic material and a 

satisfactory end product. In addition, the moisture content of the initial 

blend should be between 50 and 60 percent. If the moisture content is much 

higher, the blend will not be able to retain sufficient oxygen to maintain 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, blending of materials, and 

prevention of excess pile temperatures. In general, pile temperatures should 

be maintained between 50°C and 70°C or for two to three weeks. After this, the 



pilesi wi.l.l beqin, to:' coo>], a:nd. sft.ouJ:..li' bee adLicowed\ to1 "'cur.e."' untd!.I. the.· compo:act£;ng 

pr.oc.es:s; fa c.ompJ:.et:ed\., 

Be:c:a.use; d:if.ferent: ol!qa:nici:: matel!':ial.s. wi.ll h:a:v;e;. ~ar:ying, rates 0£': 

c.ompos:t.ing;,. it is: wf.se: to: ga.in. exper:ienca w,fth. a; g±:v:en mate1da<lL on1 Si. sma:l:.l 

··sea.le p.ri.ol!'. to: devel.op·ing; a. 1arge:-s.cale· prClj'.e.ct: •. 
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Appendices· . ~ .... 

Appendix 1. Ccmpoat System 1 

System 1 needs 7.2 acres of land, 4.9 acres for the wi:p.drows~ 0.7 acres 

for storing_ the finished product, 0.6 acres for a retention pond and 1 acre 

for the border (Appendix 1, Figure 1). 

~his· compost system required an estimated capital investment of $157,381 

(Appendix 1,. Table 1). ·. Land and improvements totaled $44, 640, while machinery 

and equipment accounted for $112,741. The largest expenditures were $60;ooo 

for a front-end loader, $36,000 for land improvements1 and $30,000 for a 100 

HP tractor. The total capital investment per .ton of .salable product was 

$17. 53·. 

Total annual fixed costs were $28,361 or $3.16 per ton of salable 

product (Appendix 1, T.able 2). Expenses for the major cost categories were: 

$5,673 for land and improvements, $18,123 for machinery and equipment, $4,200 

for general o,,:erhead; and $365 for interest on general overhead, insurance.arid. 

taxes. 
[ ' 

Th~s system requires a total of 1, 383. 6 man-houre of labor per year -

(Appendix. 1, Table 3). The most labor-intensive operations were forming the 

compost piles, which requires _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 costs for System 1 were $106,121 per year, 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 1 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. Capitahequirements for compost system 1, 10,000-ton annual capacity· · 

Item Description 

Land Unimproved Land 
+Improvements Grading (5%) with Retention 

Pond· 
Subtotal 

Machinery & Equipment: 
Tractor, 100 HP 100HP, Diesel 
Front~End Loader 3 Cu Yd, Skid Steer, 

160 HP, Used 
Truck 2 Ton, Dump Bed, Used 
Box Manure Spreader 332 Cu Ft Capacity 
Water Pump 2HP 
Thermometer Industrial, 6 Ft Long Stem 
Subtotal 

Grand Total 

Capital Investment per Ton of Final Productb 

11 Subtotalsmay not add due to rounding. 
b Final product = 8,980 tons 

Useful 
Unit .. Ufe .. .Quantity 

Y.eam 
Acre 7.2 

Acre 20 

Each 10 1 

Each 10 1 
Each 10 1 
Each 10 1 
Each 10 1 
Each 10 10 

Cost Per Total Percent of 
Unit Cost Total Cost• 

.QQllam QQJJm Percent 
1,200 $ 8,640 5.5 

5,000 36,QOO .22;.9 
$44,640 28.4 

30,000 $30,000 19.0 

60,000 60,000 38.1 
10,000 10,000 6.4 
10,841 10,841 6.9 

1,300 1,300 0.8 
60 60Q ___QA 

$112,741 '71.6 

$157,381 100.0 
w 

$17.526 -.J 



Appendix1, Table 2. Annual fixed cost estimates for compost system 1, 10,00()-ton annual capacity 

Item 
Land 
+ Improvements 

Subtotal 

Machinery & Equipment: 
Tractor 
Front-End Loader 
Truck 
Box Manure Spreader 
Water Pump 
Thermometers 

Subtotal 

General Overhead: 
. License 

General Repairs 
& Maintenance8 

Insurance, Personnel 

Subtotal 

Interest on General 
Overhead, Insurance 
&Taxes 

Total Annual Fixed Costs 

Description 
Unimproved land 
Grading, Retention Pond 

100 HP, Diesel 
160 HP, Diesel, 3 Cu Yd, Used 
2 Ton, Dump Bed, Used 
332 Cu Ft Capacity 
2HP 

· Industrial, 6 Ft Long Stem 

Privilege License 

Grounds 

Workman's Comp., FICA, 
Health, Unemployment 

· Computed at 13 Percent 
per Annum for Sb< Months 

Annual Fb<ed Cost per Ton of Final Productb 

Depreciation ·interest 
$ - $1,123 
1..800. ~ 

$1,800 $3,463 

$2,538 $2,250 
5,070 4,504 

933 694 
424 309 
117 93 

_;_00 _aa 

$7,873 $7,889 

Insurance Taxes 
$--- $ 86 
180. ™ 

$180 $230 

$173 $138 
346 277 

54 43 
24 19 

7 6 
--3. --2. 

$607 $485 

bRepair and maintenance costs for land improvements and buildings.· Repair costs for machinery and equipment are included in the hourly variable cost estimates. 
Final Product = . 8,980 tons 

Total 
$1,209 
~ 

$5,673 

$5;099 
10,197 

1,724 
776 
223 

_1(M 

$18,123 

$ 25 

w 
CXl 

360 

.li15. 
$ 4,200 

$ 365 

$28,361 

$ 3.158 



Ap~ooix 1, Table 3. Total annual labor and power input$ few compost system 1, 10,000-ton capacity 

Type of 
Opemtion 

Crea.ting Windrows 

Turning Windrows 

Stockpiling· Product 

Total 

Equipment 
Used 

Front-End Loader, 160 HP 
Tractor, 100 HP with Box 
Manure Spreader, 332 Cu Ft 

Front-End Loader, 160 HP 

Front-End Loader, 160 HP 

Hours/Vear 
Labor Power 

63.6 53.0 

62().4 517.0 

636.0 530.0 

63.6 53.0 

1,383.6 



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

Item 

Materials: 
Poultry Litter 
Sawdust 
Delivery Fee 

Subtotal 

Machinery & Equipment: 
Tractor 
Front-End Loader 
Box Manure Spreader 
Water Pump 

Subtotal 

Labor 

interest Charge on 
Operating Capital 

Total Annual Variable Cost 

Description 

Bulking Agent 
Sawdust Delivery Fee 

100 HP, Diesel 
160 HP, Diesel, 3 Cu Yd Used 
332 Cu Ft Capacity 
2HP 

Total Estimated Hours 

Computed at 13 Percent on 
an Annual Basis for Six Months 

Annual Variable Cost per Ton of Final Product8 

8 Final Product = 8,980 tons 

Cost Per 
Unit 

Tons 
Tons 
Tons 

Hours 
Hours 

· Hours 
KWH 

Hours 

Percent 

Unit 

5.00 
8.35 
5.00 

6.65 
12.59 
1.00 
0.07 

6.00 

6.5 

Quantity 

6,500.00 
3,500.00 
3,500.00 

517.00 
636.00 
517.00 

·2,222.20 

1,383.60 

99,644.44 

·Total 
Cost 

$32,500.00 
29,225.00 
17,500.00 

$ 79,225.00 

$ 3,438.05 
8,007.24 

517.00 
15555 

$12,117.84 

$ 8,301.60 

$ 6,476.89 

$106,121.33 

$11.818 



4.1 

:Appendix 2. ·compost :System 2 

T1'l'is system r.equires a tot.al o.f 5. 2 acres of l•and. The .maj:or.ity <of the 

land., 3. 3 acres,, .la ne.eded to .fo.rm ·the windrows,, ·wni.le 'O.r6 acre•s a:re .u:sed to · 

sto.ckpile or sto.l:'e the finished ~pr.oduct, O. 5 acres a:re needed .f:or the 

retention pond., and 0 ..• 8 a.er.es · al:'e used a:s a border .f:or 'the operat.ion 

(Appendix 2, .F.igure 1:). 

The .initial .c.apital investment for .Syst·em 2 was estimated to total 

$181,14'0 •or :$20.17 per ton o.f .salable product (Appendix :2 .. , T.able .l) • 

. Mac)linery and .equipment purc.hases .aocounted for $148,90:0,. whi.l'e Land ·and 

iml(lrovement:s to.ta'led .$32,240 .•. The •most ·expensive capital •purchase was $•60,000 

for a used .16'0 HP front--end loader. The .next largest expenditul:'e was $35, 000 

f:or the 1compost pi.le turner, and the ·100 MP tractor. was the third largest 

investment at .. a ic.ost of $3'0,,-00'0. 

:(.:Appendix .2., Tab.l·e 2). Land :and imprcvement:s accounted fo.r $4,097 of the 

total, machinery and equipment .for '$2:5,431, g.eneral overhead for $3,120, and 

' ' 

interest on general overhead fo.r $320. 

System 2 required an •estimated 1,195 man-hour•s per year to complete the 

production s·chedule .(..Append.ix 2, Table· 3).. Slightl:y more than 829 man-hours 

• fl • 

were needed to create . the windrows, whiLe 3.2>1:> ·man-ho:urs were required to turn 

the windrows~ and almo1111t '64 111an•h:ours ,were .needed to stockpile the f,inal 

produ.ct. 

The annual varLable costs for. this system totaled $100,876, or $11.23 

per ton of salable product (Appendix 2, Table 4). The major expense was for 

'materials,, account.ing for $79., 225. Mac'hi'nery and equipment cost $8, 323, labor 

was $7, 171., and interest on operating capital accounted fo.r $6, 157. 
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Appendix 2, Table.·1.•capital·requirements for.compost system 2,.10,000-ton annual capacity 

Useful·. Cost Per Total Percent of 
Item · .Description •Unit Uf e Quantity Unit Cost Total Cost• 

Year.a QQl!ara Della cs Percent 
Land Unimproved Land Acre 5.2 1,200 $ 6,240 3.4 
+ Improvements Grading (5%) and Retention 

26,ooo Pond Acre 20 5,000 ..1ti 
Subtotal $ 32,240 17.8 

Machinery & Equipment: 
Tractor, 60 HP 60 HP, Gas, Used Each 10 1 7,500 $ 7,500 4.1 

··Tractor, 100 HP 100 HP, Diesel Each 10 1 30,000 30,000 16~6 
Front-End Loader 3 Cu Yd, Skid Steer, 

160 HR, Used Each 10 1 60,000 60,000 33.1 
Truck 2 Ton, Dump Bed, Used Each 10 1 10,000 10,000. 5.5 
Wind rower 6' x 18'; 2,799 Cu Yd/Hr Each 10 1 35,000 35,000 19.3 
Box Manure Spreader 269 Cu Ft Capacity Each 10 1 4,500 4,500 2.5 
Water Pump 2HP Each 10 1 1,300 1,300 o) 
Thermometer Industrial, 6 Ft Long Stem Each 10 10 60 600 -11..a 

Subtotal $148,900 . 82.2 
.p. 
(,.) 

Grand Total $181,140 100.0 

Capital Investment per Ton of Final Productb $20.171 

•Subtotals may not.total due to rounding. 
b Final .Product = 8,980 tons · 



Appendix 2, Table 2. Annual flXed cost estimates for compost system 2, 10,000-ton_annual capacity · 

Item 
Land 
+ Improvements 

Subtotal 

· Machinery & Equipment: 
Tractor, 60 HP 
Tractor, 100 HP 
Front-End Loader 
Truck· 
Wind rower 
Box Manure Spreader 
Water Pump 
Thermometers 
Subtotal 

General. Overhead: 
License 
General Repairs · 
& Maintenancea 
Insurance, Personnel 

Subtotal 

Interest on General 
Overhead, Insurance 
&Taxes 

Total Annual Fixed Costs 

Description 
Unimproved land & 
Grading, Retention Pond 

60 HP, Diesel, Used 
100 HP, Diesel 

. 62 HP, Diesel, 1.25 Cu Yd. Used 
2 Ton, Dump Bed, Used 
6' x 18'; 2,799 Cu Yd/Hr 
269 Cu Ft Capacity 
2HP 
Industrial, 6 Ft Long Stem 

Privilege License 

Grounds 
Workmen's Comp., FICA, . 
Health, Unemployment 

Computed at 13 Percent 
per Annum for Six Months 

Annual Fixed Costs per Ton of Final Productb · 

Depreciation Interest 
$ -~ $ 811 
$1..aOQ 1Ji9.Q 

$1,3()0 $2,501 

$ 634 $ 563 
2,538 2,250 
5,070 4,504 

933 694 
3,280 2,418 

424 309 
117 93 

_JiO. -39 
$11,787 $10,870 

Insurance Taxes 
$- $ 62 

130 .liM 

$130 $166 

$ 43 $ 35 
173 138 
346 2n 

54 43 
186 149 
24 19 

7 6 
_a -2 

$836 $669 

~Repair and maintenance costs tor land improvements and buildings. Repair costs tor machinery and eq!Jipment are included in the hourly variable cost estimates, 
Final Product = 8,980 tons · · · · · 

Total 
$ 873 
3..22! . 

$4,097 

$1,275 
5,099 

. 10,197 
1,724 

. 6,033 
n6 
223 

__!CM 
$25,431 

$ 25 

260 +:'-
+:'-

2.835 
$ 3,120 

$ 320 

$32,968 

$3.671 



Appendix 2, Table 3. Totalannual labor and power inputs for co111post system system 2, 10,00()-ton capacity· 

ty~of 
Oi?eratipn 

Or~ting Windr~e, 

T~mll'lQ WindrQW§ 

§tgc!<pil!ng Prociµct 

§qµif>mem 
Used 

Frgnt-Enq l,,oacier, 1~ HP 
Tractor, 10Q HF-? w~h 60~ 
Mf;\nun~ Sp.r~cier, gt,;Q OM ft 

Trali!tQr, oo HP w~t'! WinfJrpwer 

frqnt"Eflfi l,.oa9er! 1§P HP 

· · Hours/Year 
~bOI' ········ ···· · Power 

£>3,6 

76P.6 

3Q?,4 

.... 63.6 

~-0 

. 6;38.Q 

~5~.Q 

?a.O 



Appendix 2, Table 4. Annual. variable cost estimates for compost system 2, 10,000-ton annual capacity 

Hem· 

Materials: 
Poultry Litter 
Sawdust 
Delivery Fee 

Subtotal 

Machinery & Equipment: 
Tractor, 60 HP · 
Tractor, 100 HP 

· Front-End Loader 
Windrower, Pull Type 
Box Manure Spreader 
Water Pump 

Subtotal 

Labor 

Interest Charge on 
Operating Capital 

Total Annual Variable Cost 

Description 

Bulking Agent 
Sawdust Delivery Fee 

60 HP, Diesel, Used 
100 HP I Diesel 
160 HP, Diesel, 1.25 Cu Yd, Used 
6' x 18'; 2,799 Cu Yd/Hr 
269 Cu Ft Capacity 
2HP 

Total Estimated Hours 

Computed at 13 Percent on 
an Annual Basis for Six Months 

Annual Variable Cost per Ton of Final Product8 

8 Final Product = 8;980 tons 

Unit 

Tons 
Tons 
Tons 

Hours· 
Hours 
Hours 
Hours 
Hours 

KWH 

Hours 

Percent 

Cost Per 
Unit 

5.00 
8.35 
5.00 

5.24 
6.65 

12.59 
4.00 
0.41 
0.07 

6.00 

6.5 

Quantity 

6,500.00 
3,500.00 
3,500.00 

252.00 
638.00 
106.00 
252.00 
638.00 

2,222.20 

1,195.20 

Total 
COst 

$32,500,00 
29,225.00 
17,500.00 

$ 79,225.00 

$ 1,320.48 
·4,242.70 
1,334,54 
1,008.00 

261.58 
155,55 

$ 8,322.85. 

$ 7,171.20 

94,719.05 $ 6;156.74 

$ 100,875. 79 

$11.233 
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... · ', ......... 
ipp&ndix .. 3 ~· compost system 3 · 

' ' ' 

. •.· >'sy•~• 3 needs 10.f .aci'as of land (l\ppendix 3, Figur~ 1). This 'naoder 
'·::· '.· 

:. :,." 

.· .. 
. :• .~ . 

........ : :·.:·-

&er.as fot' the eight open;..sidad compOEiting buiidings artd 2.~2 acres 

·· of Qpl!n ground to camplete ·the· l•at anonth of the composting process. The . . . . . . . .• ~. ' . . ·' ~ . . .. . . 

#91Ulining 1.9 -~res are ~lled to store the final product, c~rtstr~ct aiicreenlng 

-' ;'and b'gging fac.Uity, build a retention' pond, ' and, clear 'a ):)order •rdund the' .·. 

·. :dpai-ation~· 

Art.initial lnvaatmant,of,$1,588,104 was_needect fcirthis'm()d&l. 

' :JAppfalldix 3~ Tabla 1). Land and improv&manta accounted for :$62, 620, the 

ot>Utldinga coat $1,208 1 908;. andmacbinery and equipuant ·tbtaled $316,576. The 

·.·.· ... <· ;~8.pitai inva8tmant: par ton .of·••lable pr~duct was. '$4~.21. ··.·. , . 

• T~tal. a~u~l 'fixed co~~a were $292,409,. _or $8.:14- par·· ~-on o.f :out~~t: ·· .· 
:\ .;-",': 

'' _(App•ild~ ' 3, ' Tilb,1• 2)/ Land ail~ imp~ovamanta accohritad for $ 1' i~J8, b\lL~dih~s ·: 

-_ • .. 

. . :·-·:.~~e>4nted f~t '$71-;273, ~~cf. i~tereat --~n overhead coat $51584~. 
. ··:-,._' 

(' '.>- .. 
·:· ... ·' , ".'. 

·.··Tb·i~ t1y.t;eQi r~lr~•-4,656 man~houra of 1abe>r p&J:' yal!ir (Appe~",~x 3) · ···; 

' ~u1• 3)._. Thtt mc>at_ l~r~.i.ntI-.nai,;e operation u· c:~eating wiildt0,ws, ac:C:~_un~irig; ··, 

·•' for- aHg:htly ove~·i,481 *1-houi-a. scrae~ing 20 l>ftrc.;nt of tbe final prc>duct 

' 'prior to b•gging la the second. most l&bo:t-i.nten•ive step and usea' 696 man.;,. 
.. ·. . ' . ·. .. . : ·''· · .. 

liourll,·"1hilethe bagging operation needs almost 250 man-hours. 
~ . . 

_.,. ,; 

The variable coilita totaled $498,780, oi- $ll.89 ~rton.of .salable 

•product·CAP1>9ndix. 3, Table 4)_ •. Kateriala coat $409,640, while machin$ry and. 

··, •quipnarit total-'1. $30, 761, labor accounted. for $27~937; and the. inta~eat. ~n 
':··.; .. :· ' 

· ···• • .•. · operating caplta,l w•• $30,442. The annu&l variable cost was $13.89 per ton of 

· · aa1able product. 

'' '. ,· 

.>,·. 

: ·i 
. ' ~' 

... ~:·· . 
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Appendix 3, Table 1. Capital requirements for compost system 3, 40,000 -~tonanrm~I capacity· · 

USEFUL COST PER PERCENT OF 
ITEM DESCRIPTION UNIT LIFE QUANTITY UNIT TOTALCOST6 

Yeara .D.Qllara QolJars Percent 
Land Unimproved Land . Acre 10.1 1,200 $ 12,120 0.8 
+ Improvements . Grading (5%)and Retention 

Pond Acre 20 5,000 5.0...500. a.2. 

Subtotal $ 62,620 4.0 

Buildings: 
Composting 81' x 300; Open~Sided Each 20 8 147,326 $1,178,608 74.2 
Screening & Bagging 50'x 100' Each 20 1 30,300 3Q.3QQ -1...9 

Subtotal $1,208,908 76.1 

Machinery & Eouipment: 
Tractor, 100 HF 100 HP, Diesel Each 10 30,000 $ 30,000 1.9 
Front-End Loaoer 3 Cu. Yd., Skid Steer 

160HP, Used Each 10 1 60,000 60,000 3.8 
Truck 2 Toni Dump Bed, Used Each 10 2 10,000 20,000 1.2 
Wind rower Self-Propelled, 300 HP .i::-

Diesel, 6' x 12' Each 10 1 96,000 96,000 6.0 l.O 

Box Manure Spreader 332 Cu. Ft. Ca~city 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 
Se~rator Screens 26.7Cu. 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 0.3 
Thermometer Industrial, 6 Ft Long Stem . Each 10 40 60 2,400 0.2 
Pallets · 45"x48" Each 5 6,400 4.60 29,440 .Lll 

Subtotal $ 316,576 19.9 

GRAND TOTAL $1,588,104 100.0 

Capital Investment per Ton of Final Productb $44.212 

~·Subtotals may not add due to rounding. 
Final Product = 35,920 tons 



. ' . . .. . . 

APPEN.DIX TABLE 3.1. ANNUAL.FJXED COST ESTIMATES FOR.COMP~;r.SYS]"l:M3, 40,0()0 TOtfANf'1LJALCAPACfTY,, 

·Item 
Land 
+ · Improvements 

Subtotal · 

Buildings:.. . 
Composting 
Screening & Bagging 
Subtotal· 

Machfriery & Equipment: 
Tractor 
Front-End Loader 
truck· · · 
Wihdrower, Self-Propelled 
Box f.vi!anure Spreader 
Baggihg Machine 
Separator Screens 
Fork Lift · 
·Water f>unips 
T~ermometers 
Pallets 
Subtotal 

General Overhead: 
License · 
General Repairs & Maint 1 

I nsura11ce, Personnel 

Administrative & 
Management Costs 

Subtotal · 

Interest on General 
Overhead, Insurance 
& Taxes 

Total Annual Fixed Costs 

Description 
·Unimproved Land 
Grading,. Retention Pond 

81' x 300', Open-Sided 
50' x 100' 

100 HP, Diesel . 
. 160 HP, Diesel, 3 Cu. Yd., Used 
2 Ton, Dump Bed, Used 
300 HP, Diesel, 6' x 12' 
332 Cu Ft Capacity 
20 Bags/Minute · 
26. 7 Cu Yr/Hr 
3000-lb Lift 
2HP 
Industrial, 6' Long Stem 
45" x 48" 

Privilege License 
Buildings & Grounds 
Workmen's Comp, FICA, 
Health, Unemployment 

Manager 

Computed at 13 Percent 
per Annum for Six Months 

Annual Fixed Cost Per Ton of Final Producf 

·Depreciation 
$ 

·2..525.. 
$ 2,525 

. $58,928 
-1...5..15. 

$60,443 

$2,538 
5,070 
1,866 
8,112 
1,021 
4,320 

810 
514 
468 
240 

-6...400 
$30,090 

··interest· · · Insurance·• Taxes 
$1,576 $ --- $ 121 

J.2132 --252. ._202 
$ 4,858 $ 252 $ 323 

$76,608 $5,896 $4,712 
2.L9N -152. ~ 

. $78,578. $6,048 $4,833 

$ 2,250 $ 173 $ 138 
4,504 346 277 
1,388 108 86 
7,207 554 444 

746 57 46 
3,432 264 . 211 

644 50 40 
406 31 25 

.. 372 28 24 
156 12 10 

2.048 --12.8 --12.8 
$23,153 $1,751 $1,429 

1 Repair and Maintenance Costs for ~nd Improvements and Buildings. Repair Costs for Machinery and Equipment are Included in the. Hourly Variable Cost Estimates. 
2Final Product = 35,920 Tons ·• · . . .· .· · 

Total. 
$ 1,697 

6..221 
$ 7,958 

$146,144 
J.Z5B 

$149,902 

$ 5,099 
10,197 
3,448 

16,317 
1,870 
8,227 
1,544 

976 
892 
418 

--8..ZQ.4 
$57.,692 

$ 25 
24,831 
16,417 

30.000 
$71,273 

$ 5,584 

$292,409. 

$8.141 

U1 
0 



. . . 

Appendiic: 3, Table 3,; TQtal annual labor and poWel' lnput8 for compOSt system 3, 40,~on capecity · 

Type of 
Operation 

Creating Windrows 

Turning Windrows 

Screening Product 

Bagging Product 

Stockpiling Bulk PrOduct 

Stockpiling/Loading 
Bagged Product 

Total 

a 20 2-cu ft bags per mintite 

Equipment 
Used 

Front-End Loade~.160 HP 
Tractor, 100 HP with Box 

Manure Spreader, 332 Cu A 

Wind rower, Self-Propelled, 30() HP 

Separator Screens 

Bagging Machine8 . 

Front-End Loader, 160HP 

Tractor, 100 HP, with Fork Lift 

Hours/Year 
Labor Power 

254.5 212.0 

2,481.6 2,068.0 

489.6 . 408.0 

696.0 580.0 

249.6 208.0 

230.4 192.0 

254.4 212.0 

4,656.1 



··Materials: 
Poultry Utter 
Sawdust 
Delivery Fee 
Bags 

Subtotal 

Machinery & Equipment: 
Tractor, 100 HP 
Front-End Loader 
Wlnclrower, Self-Propelled 
Box Manure Spreader 
Bagging Machine 
Separator Screens 
Fori< Uft 
Water Pumps 

Subtotal 

Labor 

Interest Charge on 
Operating Capital 

Total Annual Variable Costs 

Description 

Delivered 
Bulking Agent 
Sawdust Delivery Fee 
2 Cu Ft Capacity 

100 HP, Diesel 
160 HP, Diesel, 3 Cu Yd, Used 
300 HP I Diesel, 6' x 12' 
332 Cu Ft Capacity 
20 Bags/Minute 
26. 7 Cu Yd/Hr 
3,000-Lb Uft 
2HP 

Total Estimated Hours 

Computed at 13 Percent on 
an Annual Basis for Six Months 

. Annual Variable Cost per Ton of Final Producfl 

8Anal Product = 35,920 tons 

Unit 

Tons 
Tons 
Tons 
Each 

Hours 
Hours 
Hours 
Hours 
Hours 
Hours 
Hours 
KWH 

Hours 

Percent 

Coat Per .. 

Unit 

7.00 
8.35 
5.00 
0.21 

6.65 
10.85 
18.52 
1.00 
t.52 
0.33 
2.18 
0.07 

6.00 

6.5 

.. 
Quantity 

26,000.00 
14,000.00 
14,000.00 

194,000.00 

2,280.00 
404.00 
408.00 

2,068.00 
208.00 
580.00 
212.00 

8,888.80 

Tetal 
Coat 

$182,000.00 
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 

4,656.10 $ 27,936.60 

468,338.10 $ 30,441.98 

$498, 780.08 

$13.886 

iJ1 
N 
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Appendix 4. eompoat System 4 

System 4. needs a total of 9.5 acres (Appendix 4, Figure l). The asphalt 

au~faca requJ,.raa. 7. 5 acre a 1 6. 6 acrali for the windrows- and O. 9 acres for 

storing th•· final product. Another 0.7 acre ia used to b~ild the retention 

.·.pond, while the acraariinq and bagging :facility needs. 0.1 acre and the border 

··. a:i:ound tha entire syatan uaea · 1.2 acrea. 

The estimated capital investment for this protot.ype totaled $ 9l3 ~ 408; or 

$25.~3 par ton of output (Appendix 4, Table 1). The asphalt pavement cost 

·$483,632, whga mAcihinary and equipment accounted for $340;576, land plus 

. improvament:.ri comprised $58;900, and the acreenJ,.rig and bagging facility waa, 

$30,JOO •• 

· Totai annual fiXad axpanaaa ware $1S7,493, or $ 5.22 per tori of output 
.: .· : . ' . . 

(Appendix 4, Tabla 2). •.Laild and imprC:,vamenta coat s7,487, buildJ,.ngs totaled 
... ,.,,., 

_$63,728, machinery and equipment aaiountad to $61,71l, general overhead coat 

$50,656, and intereat on overhead totaled $3,851. 

System 4 required over 5,226 man..,.houra to aarvice its annual productiOn . 
,. . 

schedule (Appendix 4, Table 3). creating the compost piles accounted for most 
. . . . . . 

of the lab6r requirements, 2,736 man-hdura, while·l,060 man-hours were rieeded 

to turri the windrc>wa. Operatioria aaaociated with preparing 20 percent of the 

final product for the bag market, acrearting and bagging required over 945 inan-

houri!. 

The total annual variable coats were $502,804, or $14.00 per ton of 

salable product (Appendix 4, Table 4). Materials waa the largest expense, 
. . : . . . 

accounting for $409,640. The coat of operating and maintaining the machinery 

and equipnent was $31,117, while labor coat $31,359, and the interest charge 

.on operating capital waa $30,688. 
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Appendix 4, Figure 1. Possible site plan for System 4 (40,000 tons/year) 
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·Hem 

land 
· + lmprovefllerits 

Subtotal 

81Jifcllngs: · 
Screening & Bagging 
Asphalt Pavement 

Subtotal 

Machinery & Equipment: 
Tractor, 100 HP 
Front-End Loader 

Truck 
Windrower 

·· Box ·Manure Spreader 
·Bagging Machine 

Separator Screens 
Fork Lift . 
WaterPump ... 
Thermometers 
Pallets 

Subtotal 

Grand Total 

Unlmprovect Land . 
Gnldlng (5%) and Retention 
Pond 

50' x t()()' 

100HP, Diesel 
3 CuYd, Skid Steer 
160 HP, Used 

2 Ton, Dump Bed, Used 
Self-Propelled,. 100 HP 
Diesel, 3000 Cu Yd/Hr 
Capacity 

332. Cu Ft Capacity 
20Bags/Minute; 
2 Cu Ft Bags 

26. 7.Cu Yd/Hr Capacity 
3000~Lb Lift 
2HP 
Industrial, 6 Ft Long Stem 
45"X48" 

· Capltaf Investment. per Ton Of Final Productb 

• Subtotals may not add due to rounding. 
b Final Product = 35,920 tons 

ACre 

Acre 

Eaeh 
SqFt 

Each 

Each 
Each 

Each 
Each 

Each 
Each 
Each 
Each 
Each 
Each 

10 

10 
10 

10 
10 

10 
tQ 
10 
to 
10 
5 

1 
289,600 

1 

1 
2 

1 
1 

1 
1 
1 
4 

40 
6,400· 

Dcllm 
.· 1,200 

.51o0o. 

30,300 
1.67 

30,000 

60,000 
10,000 

120,000 
10,841 

48,000 
9,000 
5,695 
1,300 

60 
4.60 

!Z500 

$58,900 

$30;300 
483,632 

$513,932 

$30,000 

60,000 
20,000 

120,000 
10.~1 

48;000 
9,000 
5;695 
5,200 
2,400 

29440 

$340,576 

$913,408 

$2&429 

em:cem. 
1.2 

5.2 

6.4 

3.3 
.52.a 

56~3 

3 .• 3 

B.6 
2.2 

\J1 
. \J1 

13.1 
L2 

5.2 
1.0 
0.6 
0.6 
0.3 
·~ 

37.3 

100;0 
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Appendbt 4{Table 2.: • Ar.nU.1 fixed cost·e&t•mate& l0r~pO&t .. ayatem 4,; 40,0oq-to,ia"nu.1 ~--~.· ·. · 
Item 

Lal1d 
·. + Improvements 
Subtotal 

·eu1c11ngs: 
Screening & Bagging 
A8phalt·Pavemem 
Subtotal ..... 

Machinery & Equipment: 
·Tractor 
Front-End Loader 
Truck 
Windrower, ·Self ~ropelled 
Box Manure Spreader 
Bagging Machine 
Separator Screens 
FQl'k Lift 
Water Pumps 
thermometers 
Palfets 
Subtotal 

General Overhead: 
License 
General Repairs & Maint. a 
Insurance, PerSC>nnel 

Administrative & 
Manageinent Costs 

Subtotal 

lntereSt on General 
Overhead, Insurance 
&Taxes 

Total Annual Fixed Costs 

Unimproved land 
. Grading, Retention Pond 

SO'x 100' 
289,600 Sq. R. 

100 HP, Diesel 
.160 HP, Diesel, 3 Cu Yd, Used 
2 Ton, Dump Bed, Used 
100HP, Diesel, 3000 Cu Yd/Hr 
332 Cu Ft Capacity 
20 Bags/Minute 
26.7 Cu Yr/Hr 
30()0;,jblift 
2HP 

. Industrial, 6 Ft Long Stem 
45"X46'' 

Privilege License 
· euildings & Grounds 

Workmen's Comp., FICA, 
Health, Unemployment 

Manager 

Computed on 13 Percent 
per Annum for Six Months 

Annual Fixed Cost per Ton of FinalProductb 

~Repair and maintenance costs for land improvements and buildings. 
Final Product = .35,920 tons · . · . 

$ .. · .. -­
um. 

$.2.375 

$1,515 
2U.82. 

$25,697 .· 

$ 2,538 
. 5,070 

1,866 
10,14() 

1,021 
4,320 

810 . 
514 
468 
240 
~ 

$32,118 

·lmereet 
$ 1,482 . a.gea 
$ 4,570 

$ t,970 
... a.t.436 
. $33,406 

$ 2,250 
4,504 
1,388 
9;009 

746 
3,432 

644 
406 
372 . 
156 

-2.001 
$24,955 

238 
$ 238 

$ 152 $ 1~1 
2A18 1.93! 

$2,570 $2,055 

$ 173 $ 138 
346 277 
108 86 
693 554 
57 46 

264 211 
50 40 
31 25 
28 24 
12 10 

_128 -128 
$1,890 $1.,539 

$ 1,596 
5Jlll 

$ 7,487 

$ 3,758 
5SJl10. 

$ 63.728 

$ 5,099 
10,197 
3,448 

20,396 
1,870 
8,227 
1,544 

976 
892 
418 

--8.ZM 
$61,n1 

$ 25 
6,069 

14,562. 

30.000 
$ 50,656 

$ 3,851 

$187,493 

$5.220 

\JI 
0\ 



AppendiX 4, Table 3, Total annual labOr and power inputs for QOP1f>O$t sysiem 4; 40,ooo-ton ca~city 

Type of 
Operation 

Creating Windrows 

. TumlngWinqroW$ 

Screening Procluct 

13agging ProdtJct 

stockpHing Bµlk Proouct 

Stockpiling/L®ding 
B~Q!;!ed PrOduct , 

TotaJ 

Equipment 
Used 

Front-End Loader, 160 HP 
Tractor, 1 oo HP with Box 
Manure Spreader, 332 Cu Ft 

Windrower, Self-Propelled; 3QO HP 

Separator Screens 

l3agging M~chinea 

Frgnt-End !.,~der, 1po HP 

Tractor; 100 HP, with Fork Lift 

. Hours/Year 
Labor ·· · Power 

~-5 

2,~1.6 

1,0f)Q,O 

()$6,0 

?49,6 

200,4 

212.0 

2.ooa.o 
884,0 

sao.p 

208,0 

1~.o 

212,Q. 



·. Item 

. Materials: 
Poultry Litter 
Sawdust 
Detlvery Fee 

.··Bags 

Subtotal 

Machinery & Equipment: 
Tractor, 100 HP 
. Front-End Loader 
Wlndrower, Self-Propelled 
Box Manure Spreader 
Bagging Machine 
Separator Screens 
Fork Lift 
Water Pumps 

Subtotal 

Labor 

Interest Charge on 
Operating Capital 

Total Annual Variable Costs 

Description ..... 

Delivered 
Bulking Agent 
Sawdust Delivery Fee 
2 Cu Ft Capacity 

. 100 HP, Diesel. . . 
160 HP, Diesel, 3 Cu Yd, Used 
100 HP, Diesel, 3,000 Cu Yd/Hr 
332 Cu Ft Capacity . 
20 Bags/Minute 
26. 7 Cu Yd/Hr 
3,000-lb Lift 
2HP 

Total Estimated Hours 

Compl,lted at 13 Percent on 
an Annual Basis for Six Months 

Annual Variable Cost per Ton of Final Product8 

'"Final Procluct =:== 35,920 tons 

·.. ~- .. , ... ·":: 

Unit.·.· 

Tons 
Tons. 
Tons 
Each 

Holirs 
Hours·. 

.·Hours 
.Hours 
Hours 
Hours · 
.Hours 

KWH 

Hours. 

Percent 

· COlit Per . 
··Unit . 

7;()0 
. 8.35 

5.00 
. J.21 

6.66 
10.85 
8;95 
1.00 

· 1.52 
0.33 
2.18 
0.07 

6.00 

6.5 

'·'.-..,,-. -, .. · .. 
'.· .. 

. . . . 

•Quantitf 
Total .. ·cosc 

26.ooo.oo · ·s182,ooo.oo 

·.·· ... ·· .. ··.·: 

14,000.00.. 116,900.00·· . 
14,000.00 70,000.00 

194,000,00 40,740.00 .. 

.2,280.00 

. 404.00 
884.00 

2,06ft00 
2oa:oo 
580.00 
212.00 

8,888.80 

. $409,640.00 

. $15,162.00 
4,383.40 
7,911.80 

.. 2.068,00 
316.16 
191.40 
462.16 
522.22 

$31,117.14 

5,226.50 $ 31 ;359.00 

472,116.14 $ 30,687.55 

$502,803.69 

$13.998 
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Appendix s. Compost system· s 

'rha land requirement: for thi•; modal. is. 2 .• 5 acres• The IPS building needs 

0.4 acraa, while the atorage ar.ea. uses; 2 acres· and the., scre.erting and. bagging 

facility require• 0.2 acres• (Append·ix 5, Figura 1) •. 

The initial capital investment for this model was $1,.38.8, 135,, or $38.64 

per ton of markat·abla· product (Appendix 5, T.able. 1.). Ther U!S facility co.st 

$l,2'.00,000 and machinery and equipment .. amounted to. $142,335. Land and 

improvement a and the screening; and bagging: faci.lity accounted for $15., 500 and 

· $30 1.300,. raapecti:vely. 

Annual fili:ed eXR9naea to.taled $2•'69,.14rl., or. $7.49 per ton o.f output; 

(Appendix. 5, Table 2)• There: were $1,9.69 all.o.cated to. land and improvements:, 

$152, 558 for buildings, $12.5.,066 for ma.chinery .and equipment.,. $83 ,.325 far 

general· overhead, and $6,223 .. for interest on· overhead•. 

· S,yatem 5 neadsr 3,.5'88' man-hour.a. of labor per year t.o perform all the 

required· operation• (Appendix 5., Table 3.) .•. Over 1,548 man-hours per. year are 

needed .to maintain and ear.vice the IP.S' composting procedure and almost 610. 

man-hours per year are used to load raw product into the• compost bays•. 

screening. the. output u111Hr 696 man,-hour.11, while ato.ckpil.ing and loading the 

marketable .produc.ti both' bulk and. bagged material, uses over 484 man,-hours. 

The total: 'Var.i:able> costs• were. aati:mated. to be $471,491' per. year, or 

$13.13 per ton of output (Append-ix, 5:, .. Table: 4). Tha, coat of materials was, the 

la):'geat expenditure·, account·ing for: $:40.9·, 640, and; interaa.t. charge•' on 

operating capital were the; second moat: expensive outlay,, $28,776. Labor was 

the third largest c.ataqory, $.2:1.,530, and ma.chinery and equipment costs: totaled 

$4,294. The. coat aas.ociated with: operat.in9 the. IPS: f.ac:ility. accounted; for. 

$7,250. 
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Appendix 5, Figure 1. Possible site plan for· System 5. (40,000 tons/year) 



Appendix 5, Table 1. Capital Requirements for compost system 5, 40,000-ton annual capacity 

Useful Cost Per Total. Percent of 
Item Descrif!!ion Unit Life Quantity Unit Cost Total Cost• 

Yeam QQll.ars. QQll.ars. Percent 
Land. Unimproved Land Acre 2.5 1,200 $ 3,000 0.2 
+.Improvements Grading (5%} and Retention 

Pond Acre 20 5,000 l2.500 a.a. 
Subtotal $15,500 1.1 

Buildings: 
Composting Facility Building, Control System 

and Skid Steer Loader Each 20 1 1,200,000 $1;200,000 86.4 
Screening & Bagging 50' x 100' Each 20 1 . 30,300 3Q,3QQ .2Z 
Subtotal $1,230,300 88.6 

Machinery & Equipment: 
Front-End Loader/ 1.25 Cu Yd, 62 HP 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 1.4 
Bagging Machine 20 Bags/Minute; 

2 Cu Ft Bags Each 10 1 48,000 48,000 3.5 0\ ,.... 
Separator Screens 26.7Cu Yd/Hr Capacity Each . 10 1 9,000 9,000 0.6 
Water Pump. 2HP Each 10 4 1,300 5,2QO 0.4 
Pallets 45"X48" ·each-~- 5 -5;400 4.60 29,440 --2.1 

Subtotal $ 142,335 10.2 

Grarnd Total $1,388,135 100.0 

Capital Investment per Ton of Final Product!' $38,645 

a Subtotals may not add due to rounding. · 
b Final Product = 35,920 tons 



Appendix s; Table 2. Annual fixed cost estimates for compost system 5, 40,()()()..ton annual capacity 

Item 
Land 
+ Improvements 

Subtotal 

Buildings: 
Composting Faciltiy 

Screening & Bagging .. 
Subtotal 

Machinery & Equipment: 
Front-End Loader 
Truck 
Bagging Machine 
Separator Screens 
Fork Lift 
Water Pumps 
Pallets 

Subtotal 

General Overhead: 
license 
General Repairs & Maint.a 
Insurance, Personnel 

Administrative & 
Management Costs 

Subtotal 

Interest on General 
Overhead, Insurance 
& Taxes 

Total Annual Fixed Costs 

Description 
Unimproved Land 
Grading, Retention Pond 

BuUding, Control System 
and Skid Steer Loader 

50' x 100' 

62 HP, Diesel, 1.25 Cu Yd, Used 
2 Ton, Dump Bed, Used 
20 Bags/Minute 
26. 7 Cu Yr/Hr 
3000-Lb Lift 
2HP 
45" x48" 

Privilege license 
suildings & Grounds 
Workmen's Comp., FICA, 
Health, Unemployment 

Manager 

Computed at 13 Percent 
per Annum for Six Months 

Annual fixed Cost per Ton of Final Producta 

~Repair and maintenance costs.for land improvements and buildings. 
Final Product = 35,920 tons 

Depreciation 
$ 

625. 
$ 625 

$60,000 
l.515 

$61,515 

$ 634 
1,866 
4,320 

810 
514 
468 

MOO 
$15,012 

Interest 
$ 390 

Jll2 
$ 1,202 

$ 78,000 
l.9ZQ 

$ 79,970 

$ 563 
1,388 
3,432 

644 
406 
372 

2JM8 
$ 8,853. 

Insurance 
$ 
~ 

$ 62 

$ 6,000 
-152. 

$ 6,152 

$ 43 
108 
264 

50 
31 
28 

...128 
$ 652 

Taxes 
$ 30 

50. 
$ 80 

$4,800 
-121 

$4,921 

$ 35 
86 

211 
40 
25 
24 

...126 
$ 549 

Total 
$ 420 

1M9 
$ 1,969 

$148,800 
.-3.158 

$152,558 

$ 1,275 
3,448 
8,227 
1,544 

976 
892 

Jl..ZQ! 
$ .25,066 

$ 25 
36,883 

16,417 

3QJlOO 
$ 83,325 

$ 6,223 

$269,141 

$7.493 

"' N 



. . 

AppendixS, Table 3. Total annual labQr anc;rpowef'Jnputs for compost systems, 40,900.-to11 capaciW> 

Type of 
Operation 

Loading Windrow Bays 

Maintaining Composting 
Process · · 

Screening· Product 

sagging Product 

Stockpiling Bulk Product 

Stockpilin9/Loading 
Bagged Proc!uct 

Total 

a 20 2-cu ft bags per minut~ 

Equipment 
Used 

Tractor, 100 HP, with Front-!=nd 
Loader,· 62 HP Diesel 

Hand 

Separator Screens 

Bagging Machine8 

Tractor, 100 HP, with Front"End 
loader. 62 HP Diesel 

Front-End Loader, 62 HP Diesel 

Labor · Power 

. 609.6 508.0 

1,648.4 

696.0. 580.0 

249.6 208.0 

230.4 192.0 

254.4 212.0 

3,$88.4 O'\ 
w 



AppendiX 5,Table 4. Annual variable cost.estimates for compost system 5, 40,00~ton ,annual capacHy 

Item 

Materials: 
Poultry Litter 

·Sawdust 
Delivery Fee 
Bags 

Subtotal ·· 

Composting Facility: 

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 

Description 

Delivered 
Bulking Agent 
Sawdust Delivery Fee 
2 Cu Ft Capacity 

Front End Loader, Skid Steer 
Mixer 
Blowers 

62 HP, Diesel· 
20 Bags/Minute 
26.7 Cu Yd/Hr 
3,000-Lb Lift 
2 HP 

Total Estimated Hours 

Computed at 13 Percent on 
an Annual Basis for Six Months 

Annual Variable Cost perTon of Final Product8 

aFtnal Product = 35,920 tons 

Unit 

Tons 
Tons 
Tons 
Each 

KWH 
KWH 

Hours 
·.·Hours. 

Hours 
Hours 
KWH 

Hours 

Cost Per 
Unit 

7.00 
8.35 
:;.oo 
0.21 

0.07 
0.07 

3.86 
1.52 
0.33 
2.18 
0.07 

6.00 

6.5 

Quantity 

26,000;00 
14,000.00 
14,000.00 

194,000.00 

43,683~00 
55,691.70 

700.00 
208.00 
580.00 
212.00 

8,888.80 

3,588.40 

Total 
Cost. 

$182,000.00 
116,900.00 
70,000.00 
40,740.00 

$409,640.00 

$ 293.82 
3,057.81 
3.896.~2 

$ 7,250.05 

$ 2,702.00 
316.16 
191.40 
462.16 
622.22 

$ 4,293.94 

$ 21,530.40 

442, 714.39 $ 28, 776.44 

$471,490.83 

$13.126 

CJ' .. +:-



65 

Appendix 6. compost System 6 

Approximately 10.9 acres of land are required for System 6 (Appendix 6, 

Figure 1). The area used to construct the compost piles needs 7.6 acres and 

the storage area uses 1.3 acres. The retention pond and border require 0.6 and 

1.3 acres, respectively. 

This system's initial capital investment was $1,066,620, or $29.69 per 

ton of marketable product (Appendix 6, Table 1). The. largest expenditure was 

$687,580 for the asphalt pavement and.thescreening and bagging building. The 

machinery and equipment cost $3.11, 160, and the land plus improvements totaled 

$67, 58.0. 

Annual· fixed expenses for System 6 were $228~221, or $6.36 per ton of 

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

facilities; $721183 for general overhead, $56,871 for machirteryand equipment, 

$8,588 for land and improvements, and $51337 for interest tin.general overhead. 

A total 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 compost piles, while945 man-hours are required to screen and bag 
. .. 

20 percent of the salable product. The remaining 484 man-hours are employed· 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 variable costs for each 

category were: materials, $409,640, machinery and equipment, $23,749, labor, 

$24,996, and interest on operating capital, $29,795. 
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Appendix 6, Table t.· 'capital Requirements for .compost system 6/ ~;ooo-toti annual capacity _ 

Item 

.Land 
·. + Improvements. · 

Subtotal 

. Buildings: 
Screening & Bagging 

_. Asphalt Pavement 

. Subtotal 

Machinery & Equipment: 
·. Tractor, 100 HP 
Front~End Loader 

Truck 
Box Manure Spreader 

. Bagging Machine 

- Separator Screens 
·Fork Lift 
Water Pump 

· Thermometers 
Blower_s 

. Pallets 

·subtotal· 

. Grand Total 

Description ·· ·. Untt 

· . Unimproved Land -. _·- Acre 
Grading (5%) and Retention, 
Pond · · · Acre 

50' x 100' 
460'.x 856' 

100 HP, Diesel · · 
3 Cu Yd, Skid Steer 
160 HP, Used 

2 Ton, Dump Bed, Used -
332 Cu Ft Capacity 
20 Bags/Minute; · 
· 2 Cu Ft Bags . ..· . 
26.7 Cu Yd/Hr Capacity·.· 

· 3,000~Lb Lift 
-2HP 
Industrial, 6 Ft Long Stem 
3 HP. 15 5/8" Radial 
Arm Blowers 
45'' x48" 

Each 
·. $q .. Ft. 

Each-­

. Each 
··.-·· .Eacli. 

Each 

Each 
Each 

·•Each 
. Each 
·.·each 

- ~ach 
-•Each 

Capital Investment per Ton o(Final Productb 

a Subtotals may not add due to rounding. 
b Final PrOduct = 35,920 tons _ 

·. :.--.:: 

Useful -
. Life-· 

:- . . --, .· 

·· .. Years 

20 

20-. 20 -

10 

10 
. 10 

- 10. 

10 
10 
10 
10 
10' 

. 10. 
_·•5. -· 

., .... :-. . 

··_,·:. 

. QliantHy. , 

'1.0.9 

1 
393,760 

1 

1 
2 
1 . 

1 
1 
1 
4 

4o. 
104, 

··.6,400· 

-i ·o< 

.. . : .. · 
."'.·$·.c:;•" 

Cost Per Total Perc;ent.of 
Unit Cost · Total CoSt8 ,. 

DQllm .. DQllm' percent 
1;200 $13,080 1.2 

.,. 

5,000 M.500 ..5J. , . 

$67,580 6.3 

30,300 $30,300 .2.8 
, 1.67 65Z,580· flil 

$687,880 64.5 

30,000 $30,000 2.8 

60,000 60,000 ··5.e 
10,000 20,000 L9 

(J\ 
10,841 10,841 1.0 -...! 

48,000 48,000 4.5·· 
9,000 9,000 0:8 
5,695 5,695. 0:5 
1,300 5,200 0.5 

60 2,400 0.2 

871 90;584 8;5 
. 4.60 .· 29,440 '_2.8· 

$311,160. ··29.2 

$1,066,620 100.0 

$29:694 



Appendix 6, Table 2. Annj&1 fixed cost estimates for com.,<>St· syste"1·6, 40;QQO-ton annual capacity . . . ·. . ·" ···.· .·. . . 

Item 
Land 
+ Improvements 

Subtotal 

Buildings: 
Screening & Bagging 
As~halt Pavement-

Subtotal 

Machinery & Equipment: 
· Tractor 

Description 
Unimproved Land . . 
Grading, Retention Pond 

·· · ·so· x 100· 
393, 760 Sq. Ft 

100 HP, Diesel 
Front-Ehd Loader 
Truck 

160HP, Diesel, 3 Cu Yd, Used 
· 2 Tori, Dump Bed, Used · 
· 332 cu Ft Capacity 
20 Bags/Minute 

Box Manure Spreader 
· Bagging Machine 
.. Separator Screens 

Fork-Lift 
Water Pumps 
Thermometers . 
Blowers 

. Pallets 
Subtotal 

General Overhead: 
License. 
Drainage Pipe 
General Repairs & ··Maint.8 

lnsui:ance, Personnel 

Administrative & 
. . Management Costs 
·.Subtotal. 

Interest on General 
·Overhead, Insurance 
&Taxes 

26. 7 Cu Yd/Hr·· 
3000-Lb Lift 
2 HP 
Industrial, 6 Ft Long Stem 
3 HP, 15 5/8" Radial Arms 
45" x48" 

Privilege License 
4" Perforated, 687 Rolls 
Buildings & Grounds · 
Workmen's Comp., flCA, 
Health, Unemployment 

Manager 

Computed at 13 Percent 
·. per Annum for Six Months 

Total Annual Fixed Costs .. ·..• . . . ' -

Annual Fixed Cost per Ton of Flnal Produetb 

~Repair and malntttnance costs for land improvement$ and buildings. 
Final Product =:35,920 Tons · · · · · 

· .... ..-:·· 

Depreciation 
$ 

. 2,725 
$ 2,725 

$ 1,515 . 
. 32..819'·. 

$34,394 .. 

$. 2,538 
5,070 
1,866 
1;021 
4,320 

810. 
514 

. 468 
.. 240. 

8,112 
·. ;, J2AOO 

$30,09() 

·.·'· 

. ..... · 

. ···.-...· 

. ·. ·· .. ., .<:··. 

Interest 
$ 1,700 

··3.542· .. 
·s 5,242 · 

$ 1,970 
~ 

$44,713 

. $ 2,25o . 
. 4,504 

1.388 
746 

3,432 
644 
406 
372 
156 . 

6,448 
2,048. 

$22,394 

:· .. ···:. 

... 

Insurance· Taxes 
$ -- $ 131 ' 

..212 .2..1..a 
$ 272 $ 349 

-$ 152 . $121 
3.288 .2A1Q 

$3,440 $2,751 

$ 173 $ 138 
346 2n 
108 86 

57 46 
264 211 

50 40 
31 25 
28 24 
12 10 

520 41'6 
--126 __.126 
$1,717 $1,401 

. ...,, 

-· !, •• ··'" 

Total 
$ 1,831 

6;l5Z 
$ 8,588. 

$··3,758 
~ 

$85,298 ... _,. 

'$ 5,099 
10,197 
3448 , ... • . 
1,870 
8,227 

'1,544 
976 
892 
418 

15,496 
8.704· 

$56,871 

-$ . 25 
17;862 
7,879. 

. 16417 . ' . : 

-30.006 
. $ 72,183 

$ 5,337 

.. $228,277' 
... $6.355 .· 

. .Y· . 
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'.:;·. •· AppendiX 06, Table· 3. Total annual labor and powciti' inputs for compost system 6, 40,ooO-ton capactty. •• .. · . 

Type of 
Operation 

Creating and Maintaining 
Sta.tic Windrows · 

Screening Product 

· Baggin·g Product 

· Stockpiling Bulk. Product 

Stockpiling/Loading· . 
Bagged Product 

Total 

a . . . .... 
20 2,eu ft bags per minute 

Equipment 
Used·.·. 

Front-End Loader, 160 HP . 
Tractor~ 100 HP, with Box 
· Manure Spreader, 332 Cu Ft 

· Separat()r Screen 

Bagging Machinea 

f=ront·End Loader, 160 HP 

Tr~ctor, 10C>'HP, With Forklift 

·-:.· .. 

HoursNear· · 
Labor. · Power · 

254.0 212.0 

2,481,6 2,068.Q 

696.0 sao.o 

249.6 208.0 

230.4 192.0 

254.4 212.0 

4,166.0 

-~ ... :· 

. < 

/ 



Appendix 6, Table 4; Annual variable cost estimates for compost system 6; 40,000-ton annual capacity 

Cost Per Total 
Item Descri~tion Unit Unit Quantity Cost 

Materials: 
Poultry Litter Delivered Tons 7.00 26,000.00' $182,000.00 
Sawdust Bulking Agent Tons 9.35 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 $23,748.87 
-...! 
0 

Labor Total Estimated Hours Hours 6.00 4,166.00 $ 24,996.00 

Interest Charge on Computed at 13 Percent on Percent 6.5 458,384.87 $29,795.02 
Operating Capital an Annual Basis for Six Months 

Total Annual Variable Costs $488, 179.89 

Annual Variable Cost per Ton of Final Product8 $13.591 

8 Final Product = 35,920 tons 




