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About the Vermont Sustainable Jobs Fund and the Vermont Biofuels Initiative

This study has been commissioned by the Vermont Sustainable Jobs Fund as part of the
Vermont Biofuels Initiative and its Feed & Fuel Project.

The Vermont Sustainable Jobs Fund (VSJF) was created by the Vermont Legislature in 1995
to identify and fund market driven solutions to our pressing economic, social, and

enviro nmental issues. VSJF's grant -making and technical assistance programs support
innovative enterprises and business networks. V S J F @wrent efforts focus on the
intersection between the biofuels / renewable energy, sustainable fores try and agricultural
sectors. VSJF work s to accelerate the rate at which products (and the businesses that make

these products) from these sectors become firmly established in the marketplace.

The purpose of the  Vermont Biofuels Initiative (VBI) is to foster the development of a
viable biomass -to-biofuels industry in Vermont that uses local resources to supply a portion

of the stateds nvesmegtyin frasieilidysnalyses, research and development,

and demonstration projects for various biomass / biofuels feedstocks are intended to lead to
their commercialization over a 7 year time horizon.

Overall Project Objectives:

1. To support the expansion of the supply of and demand for locally produced and
commodi ty l evel bi ofuels in Ver mont i n ndencydom r
petroleum;

2. To promote entrepreneurial activity in the emerging biofuels sector by providing grant
funding and technical assistance to new businesses which can or will eventually create
livable wage jobs;

3. To stimulate farm -based biofuels producti on efforts as a means of enhancing farm
viability (reducing costs and/or increasing revenue) and local fuel security; and

4. To help educate the public about the benefits of sustainably and locally produced
biofuels.

Starting in 2006, the VSJF began to work  closely with  University of Vermont Extension

and a number of farmers who were starting to gr ow oilseed crops in Vermont. VSJF has
funded oilseed field trials over several growing seasons and has used a FY0O5 US Department
of Energy Congressionally Directed  Award (through the office of US Senator Patrick Leahy)

and private foundation support from the High Meadows Fund to develop two small on -
farm biodiesel facilities which serve as a learning laboratory for other interested farmers.

Over the next 7 years the VSJF intend s to work with interested farmers to help develop a
sufficient number of on  -farm and mobile facilities to grow and process enough oilseed crops

to replace at least 12.5% (750,000 gallons) of the 6 million gallons of imported diesel and

at leas t 12,500 tons of the over 100,000 tons of livestock meal consumed each year on

Vermont farms with homegrown biodiesel and feed.

Anot her g o al wakfis t&/ d&Vvelo® an alternative to the industrial -scale model for
biofuels production, by creating a parallel marketplace where first generation biofuels can

be sustainably grown and produced locally, to serve a particular market radius and reflect

true costs. While locally produced biofuels will not be able to completely replace Vermont 0s
liquid fuel ¢ onsumption, VSJF believe s that local production can replace some percentage of

the total (e.g., replace on -farm diesel consumption with locally produced biodiesel). VSJIF
believe s that the model of distributive, farm -scale production for local use is one t hat could

be replicated in other small rural communities and states.
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EXECUTIVE SUMMARY

Vermont o ilseed production in support of food, feed and fuel markets on Vermont farms

shows great promise. One challenge is the distribut ion of necessary equipment to process
oilseeds into more useful forms; meal , oil and biodiesel . Most farmers will not assume the

risk of both producing oilseed crops and attempting to convert them to oil and meal. Mobile
processors are one way to enable this fledgling agricultural industry.

A business model has been developed to estimate the operating characteristics of a mobile

oilseed processor that provides services as shown in the figure below . While this model has
immediate value in determining fea sibility, it also will have future value to entrepreneurs
considering and planning for such ventures. The model has been built with flexibility to

allow for future changes in costs and prices and to allow for changes in the processor
characteristics.

Mobile Oilseed Processing - o I

Responsibility and Equipment Allocation (:M
( Processor \
\_ Responsivity )

Responsibilities and Workflow

g;?:;ﬁi;eo: ' - Pressing Oil - _ | S BD/ Glycerin Setting
Planting Seed / Gra_m Drying / Primary Filtration |_v Raw Oil Storage /| Prima ry Filtration  ——/ Blodlegel Storage
N Grain Storage Meal Storage Glycerin Disposal
Cultivation S
Harvesting Charge $/bushel Charge $/gal il Final Filtration
/ \
Equipment Needed
»  Tractors «  Grain Bin w/ (e  Trailer ) «  Poly Ol Tank (o Trailer | Settling Tank
*  Attachments Small Grain e Truck *  Meal Bin/Bags e Truck (Cone Bottom),
e Seed Drill Floor e  Press & Filter *  Pelletizer for +  Receiving Tank may be same as
*  Cultivator * Drying Fan . Receiving Tank Meal (if needed) e  Transfer Pump Qil Tank
e  Combine and e  Possibly more e  Transfer Pump e Catalyst Tank Fuel Tank with
Head than one bin for * Reaction Vessel SPCC. filter and
batch drying pump station

The approach to this study was to compare estimated costs of converting oilseeds to meal,

oil and biodiesel with the market value of these products. E stimate s of all the costs
associated with processing oilseed into meal, oil and biodiesel have beeni ncluded . Farmers 6
costs are estimated along with costs associated with the mobile processor. Market values
were assumed for diesel fuel ($4.00/gal) , organic meal ($599/ton) and conventional meal
($340/ton)

Modeling assessed (1) a stand alone pressing o peration, (2) a stand -alone biodiesel
conversion operation and (3) a combined operation. Within each of these three operations

additional options also have been considered. For example, both manual and automated

pressing operations were considered and op erations with both single and multiple biodiesel
converting trailers were considered. Expenses were estimated for each operational model.

An example of the modeling results is shown below.

Feasibility Study of Mobile Oilseed Processing Page v



Biodiesel Breakeven
Cost
$3.69/gal

QOil Breakeven Cost [
$2.00/gal

Biodiesel
Conversion Costs BE

L]
+  $1.69/gal -
Qil Portion
of Pressing Costs BE
Qil Portion + $0.59/gal
of Farm Costs
$1.41/gal
($2.26/bu)
Farm Costs
Fixed $0.84/bu
+
Variable $4.80/bu
Meal Portion
- . of Farm Costs
Bushel of Oilseed $376/ton
Grain ($3.39/bu)  + .
Meal Portion
$5.64/bu of Pressing Costs BE
$63/ton
Meal Breakeven
Cost
$439/ton
This figure illustrates the breakeven costs of the two m ain outputs of oilseed processing;

biodiesel fuel ($3.69/gal) and meal ($439/ton). This example shows the results for a typical

farm using 3 ,000 gallons of fuel and a mobile processor which provides pressing and
biodiesel conversion, pressing 48,000 bushel s per year and converting 180 ,000 gallons of ail
per year to biodiesel.

The farmero6s costs in this example are relatively higtl
production costs ($240/acre) and vyield (1 ,500 | bs/ acre). The processords
rel atively high due to it being a relatively low volume processor of biodiesel and, thus,

paying more for methanol than a higher volume processor would. In short, this model is

feasible even with conservative assumptions, and shows room for improvement.

A comparison of three combined service models is provided in the two graphs  below. The
first graph shows the value of converting oilseeds to either vegetable oil or biodiesel as fuel
for the farm when compared with market value. The significantly lower cost of conversion

for the automated/two operator model comes from lower methanol costs. The second

graph shows the value of converting oilseeds to meal when compared with market value. A

result of the conservative farmer cost assumptions above is that the fa rmer 6s cost of
unprocessed grain exceeds the market value for conventional meal.
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$1.34
80%
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)
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[
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20%
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Operation / Sole Proprietor Operation / Multiple Operator
100%
$599/ton price
for meal
90% - produced —~
$160 $169 organically $169

80%

70%

60%

$340/ton price OProcessor Profit

500 for meal DOPressing B
produced

conventionally

W Farmer's Costs

40%

Percent of Market Value
for Organic Meal ($599/ton)

30%

20%

10%

0%

Manual Automated On the Cheap
Operation / Sole Proprietor Operation / Multiple Operator

Mobile oilseed processing in Vermont is predicted to be a feasible and profitable

opportunity based on the results of this study. It is technically feasible to transpor t
appropriately sized equipment with a truck and small trailer to remote locations to provide
processing services. It is also estimated that the cost of processing is below the market

value of certain outputs (biodiesel and organic meal). A key challenge to such an operation
will be establishing a sufficient initial market to breakeven at a reasonable price while also

planning on future growth to capitalize on economies of higher volume production. As
production volume increases, the breakeven price will decrease and higher profit can be
realized at the same market price. A processor charging a price between breakeven

and market value will realize a profit while providing some savings to the farmers

they serve.
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1. INTRODUCTION

This study has been prepare d for the Vermont Sustainable Jobs Fund to assess the
feasibility of a mobile processor to convert oilseed crops into oil and meal on Vermont
farms. Funding for this work  has been provided by the High Meadows Fund and the
Vermont Sustainable Agriculture C ouncil.

Oilseed production in support of food, feed and fuel markets on Vermont farms shows great

promise. One challenge is the distribution of necessary equipment to process the oilseeds

into more useful forms; oil and meal. Some pioneering farms and g roups have purchased
oil presses and have constructed or purchased equipment to convert raw oil into biodiesel.

But this is the exception. Most farmers will not assume the risk of both producing oilseed

crops and attempting to convert them to oil and mea I.  Mobile processors are one way to
enable this fledgling agricultural industry.

A business model ha s been developed to estimate the operating characteristics of a mobile
processor. While th is model ha s immediate value in determining feasibility, it also will have
future value to entrepreneurs considering and planning for  such a venture. The model has
been built with flexibility to allow for future changes in prices and to allow for changes in the

processor characteristics.

The business operation has b een reviewed as (1) a stand along pressing operation, (2) a
stand -alone biodiesel conversion operation and (3) a combined operation. Within each of
these three operations additional options have been considered. For example, both
attended and unattended pressing operations were considered.

A list of the equipment required for each operation was generated and prices were
estimated to establish initial capital (or fixed) costs. Operational (or variable) costs were
estimated along with eacityh Thes pertiom ¢f ithe mar@alysis ted  the
determination of the breakeven price for the operator

Market value of the pressing and biodiesel conversion services is based on subtracting the

mar ket value of the end product sodfurceem dtrtye gfraarimer & sT hceo
cost basis has been based on oilseed crop production costs and yields as well as capital

investment costs which a farm would bear to enable mobile processing at their location (e.g.

grain bins and driers)

2. BACKGROUND 1 OILS EED CROPS IN VERMONT

Oilseed crops such as sunflower, canola and soybeans contain relatively high amounts of
vegetable oil in their seeds. This oil can be converted to a food commodity and can also be

used as a fuel for diesel engines either as raw oil o r after being converted to biodiesel.
Additionally, after the oil is pressed from the seeds , solids remain which can be made into a
high protein meal for use as livestock feed. Previous work has demonstrated the feasibility

of oilseed crop production ~ 2* and the potential benefit of an oilseed industry in Vermont 7

This previous work has concluded that oilseed crops can be feasibly produced in Vermont
and that their production can be done sustainably (e.qg. balancing feed, food, and fuel
needs).
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Certain equipment and services are required to support such an endeavor and they largely

do not exist on most Vermont farms. Oil p resses and biodiesel conversion systems are key

components of oilseed production for food or fuel and represent a relatively large

investment for a single farm. It is, therefore, unlikely that each farm will invest in such

equipment for their sole use. T his is particularly true when considering the very short

period of time that such equi pment would be used to pr.

One solution to this problem is a centralized processing facility. Capital costs and logistics

tend to be prohibitvech al | enges for an early stage oilTieisd i ndus:
one case in which moving the equipment may be more feasible than moving the product.

Thisstudy assumes portable equi pment that can banolhileshar edo a
processor, siz  ed to handle one farm at a time offers the advantage of lower capital

costs and increased flexibility to respond to the processing market as it changes.

This study considers how such a model of business might operate and what the cost
structure might be.

3. MODELS OF MOBILE OIL SEED PROCESSING

This section describes the operational models assumed in the analysis. Because oilseed
crops may be marketed as feed, food, and/ or fuel it is important to assume a modular
operation in which the valued outputs might b e oil, meal and/or biodiesel. For this reason it

is assumed that the mobile processor provides two discrete services: (1) converting grain to
oil and meal and (2) converting oil to biodiesel.

A farm may choose to utilize only one of these services or may choose to utilize both. The
decision is likely to be influenced by the value that the farm places on raw oil vs. meal vs.
fuel.

Another consideration in support of a modular operation is found in the concept of a hybrid

market model. In such a mode I, it is assumed that the primary product is food grade
vegetable oil sold to the food market with a contingency that the oil is returned as waste oil.
This waste oil could then be converted to biodiesel for use as fuel.

The overall model of operation is summarized in  Figure 1 and the details assumed for each
module are discussed in the following sections. As shown in Figure 1, this study assumes
the farm is responsible for oilseed production, drying an d storage as well as raw oil, meal

and biodiesel storage and final filtration. The value proposition of this mobile processor,

therefore, is converting raw materials to more valuable or useful form s. This structure is
also likely to reduce liability on th e part of the processor. Crop loss in storage, spills of oil

or biodiesel and appropriate filtration of fuel prior to filling equipment are all the
responsibility of the farm. This seems reasonable considering that all these risks are long er
term daily r isks that the farm is better suited to mitigate than the processor.
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Mobile Oilseed Processing - .
Responsibility and Equipment Allocation @

{ Processor "]
\__ Responsibilty )

Responsibilities and Workflow

Purchase Seed ‘ Provide Catalyst

s 8 \ \ Pressing Oil S BD / Glycerin Settling
Sg;;:g:zasrzizn — Grain Drying /| Primary Filtration Raw Oil Storage \ ;::i’;‘;; 2“?::5:' Biodiesel Storage
N Grain Storage Meal Storage Glycerin Disposal
ciliiaiis Charge $/bushel Final Filtration
Harvesting Charge $/gal oil
)
Equipment Needed
¢  Tractors *  Grain Bin w/ (o Trailer \ +  Poly Oil Tank (e  Trailer Settling Tank
*  Attachments Small Grain e Truck e  Meal Bin/Bags e Truck (Cone Bottom),
e Seed Drill Floor . Press & Filter *  Pelletizer for . Receiving Tank may be same as
e  Cultivator *  Drying Fan e  Receiving Tank Meal (if needed) e  Transfer Pump Qil Tank
*  Combine and *  Possibly more *  Transfer Pump e  Catalyst Tank Fuel Tank with
Head than one bin for *  Reaction Vessel SPCC., filter and
batch drying | | pump station

Figure 1 1 Flowchart of mobile oilseed processing.

Figure 1 shows the assumed model of operation when the processor w orks for a farmer who
is growing grain and desires meal and biodiesel fuel as outputs. There are other
arrangements possible in which, for example

- Afarmer wants only to press the grain to vegetable oil and meal

- Afarmer wants to press all the grain to vegetable oil and meal, and convert a portion
of the oil to biodiesel

- Afarmer or other customer wants to convert waste vegetable oil to biodiesel

- A farmer may want grain processed into oil and meal : using the meal on the farm,
selling the oil to a restaur ant, and then recover ing the oil from the restaurant before
producing fuel for farm use.

For this reason the fee structure for the mobile processor will likely be based on (1) pressing
grain on a per bushel basis and (2) converting oil to biodiesel on a p er gallon of feedstock
basis.

Overall modeling assumptions (independent of the business model chosen) include:

Average Gallons of Oil Per Farm:  .....ccccvvvvvveveeeenn. 1000 gallons
Operator Wage ..o e $17 / hour
Fuel Cost (to processor) .......cccccccvvvvvvveeeeeenn. ... $4.00/ gallon
Portion of year spent pressing  ......ccccoeeee i, .. 6 months
Portion of year spent making biodiesel ~  .........coceeee. 6 months
Average distance to farm from base 30 miles
Start up costs:

Planning .ccccocvvviiiiiiiiieiiies e ... $5,000
Legal CouNSEl .ooooviiciiie s e $5,000
Accounting Counsel e e $2,000
INCOMPOration ..occcvciiiciiiiic s e $500
Operator Recruitment and Training — ..ccoooevvvieevieerieeee. $2,000

Other assumptions related to specific portions of the business models are discussed in the
following sections.
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3.1 Mobility: Truck and Trailer

In order to provide for efficient distribution of the oil pressing and conversion services a

platform of a heavy duty die selpick-up truck and | andscaperbés trailer
Vermont farms are hard to reach and such a nimble transportation platform allows

access to more farms than a larger platform such as tractor trailer.

A trailer which is easily removed from the t owing vehicle is also important when multiple
trailer or multiple operator models are considered. There is an economic efficiency
advantage to the service provider that can leave an automated press operating at one

farm while setting up a second pressing trailer at another farm.

The modular pressing and conversion trailers are also relatively lightweight and,
therefore, do not necessitate a significant towing capacity. This is made possible by
assuming on -farm storage of dry oilseeds, pressed oil and con verted fuel.

For purposes of financial analysis two business startup options are considered;
purchasing a new truck and purchasing a used truck. In all cases a new trailer is
assumed.

The truck assumed for this study is a GMC Sierra 3500 Crew Cab 4x4 or equivalent.
This truck is a diesel and has estimated fuel economy of 18.3 MPG alone and 10.5 MPG

when hauling a trailer. It has an MSRP of $50,834. A used pickup with a purchase price

of $12,000 is assumedfora nfiothe-cheapd startup operation.

The trailer assumed for this study is a Pace Summi t |l andscaperds trailer.
are built for rugged use and are highly customizable (door loc ations, vents, lights, etc.)
The trailer has a retail cost of $6,500 and a payload of 4500 Ibs in 761 cu. f t..

Figure 2-Trail er Pl atform: Commercially aRaeiAmaibahe @Al andscape
Summit line, model SL714TA2 ,$6500 MSRP, 7. 56 W x 14 . 850Ihs payloadd H

The logistics of operating a mobile oilseed proce ssing business require significant travel

on Vermont roads. The number of farms one trailer can serve is limited by the reach of

the operation. The reach of the operation is limited by driving time. A simple
assessment of driving distances for 30 and 60 minute drive times is shown graphically in
Figure 3. T wo mobile operations  were assumed with one  based in Rutland and the other
in Montpelier . Assuming an a verage speed is 30 mph , a 60 min drive results in 30 mile
radius and a 120 min drive time allowance results in a 60 mile radius assuming an ideal
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condition of perfect roads in every direction. The map shows the more realistic effect of

actual roads. It is important to n ote spill over potential in Western NH and Eastern NY.
There is some overlap in service area in this scenario. Base locations were chosen
somewhat arbitrarily , although this model does assume that farmers in close enough
proximity to the two stationary oilseed pressing and biodiesel production operations

which currently exist in Alburgh and Shaftsbury, would not need to utilize a mobile

service provider.

Bamslon

NO S
N )
nent oo
Figure 3 - Map of Vermont showing driving distances for 30 and 60 minute driving
times from centers of operation in Rutland and Mon tpelier.
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3.2 Oil Pressing

The equipment required for oil pressing includes grain moving equipment, grain hopper,
one or more oil presses, oil collection tank(s), meal collection container(s) and an

electric generator or

power source.

A farm that is produc ing oilseed crops will require grain moving equipment (augers or
elevators) for the harvest and drying of the grain. For this reason, it is assumed that
the processor will not need a second set of this equipment.

A small grain hopper will be required to serve as a buffer between

storage bin and the

oilseed press. These hoppers are usually situated above the press

to allow gravity feed of seed to the press. A small polypropylene tank with conical

bottom is assumed.

There are two m  ain categories of oil presses; those produced in Asia and those produced

dependant, though

in Europe. The former are generally considered cruder in design and are more operator
they are considerably less expensive than the, latter, more
There is a trade off related to investing in press capacity or

automated presses.

automation. Both options were considered in the study.

Each press has a rated capacity as summarized in Figure 4. Multiple presses can be fed
from the same hopp er and result in increased capacity. However, in the case of a

mobile press, there

are payload and power limits to be concerned with. The relative

power input requirements and mass as a function of capacity is shown in Figure 5.

Based on these considerations two basic oil press trailer configurations were included in

the study. One is comprised of a Zhengzhou 6YL -130 oil press (manual) with a capacity
of 11,200 |b seed / day (8 hour day) at an initial cost of  $2,710. The other trailer
configuration uses two (2) Taby 90 presses (automated) with a capacity of 20,000 Ib
seed / day (24 hour day) per trailer a t an initial cost of $ 32,942 (for two presses in one
trailer). The first configuration requires the regular attention of an o perator , limiting
operation to an assumed 8 hours per day . The second configuration is intended to be

largely automated

, which allows 24 hour operation
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Press Cost (USD)

Power Input (kWe)

Oil Presses - Cost vs. Capacity - Updated Prices (Q1 2008)

60,000 -
[ ]
50,000 - .
40,000 - ,,-""European‘,f"'
30,000 - .
20,000 /e
. * ]
/| . a® -’/’
10,000 A S
My e .,
LI SV A i R N T
0 500 1,000 1,500 2,000
Capacity (gal oil / day)
Figure 4 i Cost and capacity of oilseed presses.
Qil Presses - Power and Mass vs. Capacity
25.0 - 2500
| |
20.0 A 0 . . -+ 2000
[ 0. L E‘
15.0 5 + 1500 @ <
= c
10.0 + — 1000 = &
EE B " @
50 og o + 500
0.0 *' | | | 0
- 500 1,000 1,500 2,000

Capacity (gal oil / day)

Figure 5 - Power requirements and mass of oilseed presses.
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Figure 6 - Examples of oilseed presses:
Zhengzhou 6YL -130 (LEFT)and two Taby 90 6 $RIGHT).

Some assembly and fabrication is also assumed on the part of the b usiness owner to
integrate the parts into the trailer. An amount of $4,000 has been allocated for this
purpose.
Manual Automated On the Cheap
Operation Operation (Manual)
Fixed Costs
Truck $ 52,000 $ 52,000 $ 12,000
Trailer(s) $ 33,441 $ 130,346 $ 21,996
Fixed Cost per Trailer
Trailer $ 6,500 $ 6,500 $ 6,500
Grain Handling $ 5,000 $ 5,000 $ 2,500
Seed Hopper $ 340 $ 340 $ 340
Press with Motor $ 2,710 $ 32,942 $ 2,710
Generator $ 8,891 $ 8,891 $ 4,446
Oil Handling $ 1,000 $ 2,500 $ 1,000
Meal Handling $ 5,000 $ 5,000 $ 2,500
Assembly and Fabrication $ 4,000 $ 4,000 $ 2,000
Subtotal per Trailer $ 33,441 $ 65,173 $ 21,996
Total Fixed Costs $ 85,441 $ 182,346 $ 33,996
Table 1 - Summary of fixed ¢ osts for mobile oil pressing unit.
Variable costs of operation for the pressing trailer include the operator wage, fuel used

in travel and hauling, fuel used in the generator to power the press, insurance costs,
administrative costs, maintenance, registration fees, depreciation of equipment,
amortization of start  -up costs, and debt service.

Operator wages and fuel for transport have been discussed above.

The fuel used for pressing is based on the known power input required for the press, the
number of hours of operation and the efficiency of the generator. Combined, this
amounts to about 2% of oil pressed (i.e. for 100 gallons pressed, the system uses the
fuel equivalent of 2 gallons of oil).

Insurance is assumed as $3 ,000 per year for typical commercial general liability
coverage combined with commercial auto coverage.
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Administrative ¢ osts assume that some bookkeeping and other administrative work will
be required to support the enterprise. An annual $10,000 is assumed.

Maintenance costs are assumed as 10% of fixed costs on an annual basis.

Registration fees are for the truck and tra iler and are assumed to be $250 for each truck
and $250 for each trailer per Vermont Agency of Motor Vehicles.

Depreciation assumes 20 year life with zero salvage value.

Debt service assumes 5.5% APR and 7 year term per the Vermont Economic
Development A uthority Small Business Loan program.

Manual Automated On the Cheap
Operation Operation (Manual)

Operating Costs (including ammortized startup costs and depreciated equipment expenses)

Operator $ 17,680 $ 17,680 $ 17,680
Fuel - Travel $ 1,872 $ 3,086 $ 1,872
Fuel - Pressing $ 1,560 $ 3,600 $ 1,560
Insurance $ 3,000 $ 3,000 $ 3,000
Administrative $ 10,000 $ 10,000 $ 10,000
Maintenance $ 3,344 $ 6,517 $ 2,200
Registrations / Fees $ 500 $ 750 $ 500
Depreciation of Equipment $ 4,272 $ 9,117 $ 1,700
Ammortized Startup Costs $ 1,450 $ 1,450 $ 950
Debt Service $ 17,234 $ 33,944 $ 7,500

Total Operating Costs $ 60,912 $ 89,145 $ 46,962

Table 2 - Summary of operating costs for mobile oil pressing unit.

3.3 Biodiesel Production
The equipment required for converting oil to biodiesel includes a oil holding tank, a
catalyst mix ta nk, a settling tank, a jacketed reaction vessel (probably combined with oil
holding tank) , balance of plant (pumps and valves), controls, safety equipment, and an
electric generator or power source. While some initial settling is assumed to occur on

the t railer in a 250 gallon settling tank, the time constraints of a portable operation will
require that the farm have some settling capability as well.

An oil holding tank allows for initial loading of a 250 gallon batch of oil to be placed on

the trailer.  The 250 gallon batch size was selected based on payload limits of the trailer.

Consider that 250 gallons of oil being converted in the reaction tank plus 250 gallons of

finished fuel in the settling tank would weigh about 3,650 Ibs. The balance of the
payl oad will be taken up by other equipment, personnel and other reactants.

This batch size also allows for quality control on relatively small batches. Considering

the variety of oils that the processor will be working with, it is assumed that each batch

may require specific adjustments to the biodiesel recipe. For the purposes of this

analysis, simple field quality control tests are ass:!
These tests are considered to provide sufficient confidence in fuel quality for on -farm

use. If the farm desires to sell fuel to customers, additional quality testing would be

required. That is considered to be out of the scope of the current study.
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A polypropylene tank with a conical base is assumed for a settling tank. The cost fo ra
250 gallon tank is $750.

A stainless steel jacketed reaction tank is assumed to be purchased used from one of
many distributors. A recent survey of such distributors indicates a price of $10,000 for a
250 gallon vessel.

A stainless steel mixing tank is assumed for the catalyst mixing tank (methoxide tank).
A price of $4,000 is estimated based on similar assumptions and survey as in the
jacketed reaction tank.

The cost of pumps, valves and plumbing was estimated as 20% of the cost of the tanks.
This works out to roughly $4,250.

Controls include pump motor drives, heater controls, valve switching, etc. A
conservative amount of $5,000 is estimated for this item.

Safety systems include combustibility sensor and emergency stop switches. The budget
assumes $2,000 for this.

As in the pressing trailer, some assembly and fabrication is assumed on the part of the
owner. An amount of $4  ,000 is allocated for this purpose.

Multiple
Sole Proprietor Operator On the Cheap
Fixed Costs
Truck $ 52,000 $ 104,000 $ 12,000
Trailer(s) $ 36,500 $ 73,000 $ 26,190
Repair Equipment and Spares $ 7,300 $ 7,300 $ 5,238
Total Fixed Costs $ 95,800 $ 184,300 $ 43,428
Fixed Cost per Trailer
Trailer $ 6,500 $ 6,500 $ 6,500
Oil Holding / Reaction Tank $ 10,000 $ 10,000 $ 7,000
Alcohol/Oxide Mix Tank $ 4,000 $ 4,000 $ 2,800
Settling Tank $ 750 $ 750 $ 525
Balance of Plant $ 4,250 $ 4,250 $ 3,365
Controls $ 5,000 $ 5,000 $ 2,000
Safety Equipment $ 2,000 $ 2,000 $ 2,000
Assembly and Fabrication $ 4,000 $ 4,000 $ 2,000
Subtotal per Trailer $ 36,500 $ 36,500 $ 26,190
Table 3- Summary of fixed costs for a biodiesel conve rsion unit .
Variable costs of operation for the biodiesel trailer are largely similar to those for the
pressing trailer, but also include the fuel used in the generator to heat oil and run pumps
as well as chemical costs (e.g. methanol and lye for catalys t).
The fuel used to heat the oil and run the pumps amounts to 1.4% of the fuel produced
(i.e. , 1.4 gallons for every 100 gallons produced is used to fuel the process)
The costs associated with methanol and lye are significant and have been quite volati le.
The prices used for this analysis are based on conversations with a large scale
distributor. Costs assume deliveries in either totes (250 gallons @ $5.00 / gal) or tanker

trucks (7 ,000 gallons @ $1.55/ gal)
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Multiple

Sole Proprietor Operator On the Cheap

Operating Costs (including ammortized startup costs and depreciated equipment expenses)
Operator $ 17,680 $ 35,360 $ 17,680
Fuel - Travel $ 4,320 $ 8,640 $ 4,320
Fuel - Reacting / Converting $ 10,386 $ 20,773 $ 10,386
Methanol $ 216,000 $ 144,000 $ 216,000
Lye $ 28,800 $ 28,800 $ 28,800
Insurance $ 3,000 $ 6,000 $ 3,000
Administrative $ 10,000 $ 10,000 $ 10,000
Maintenance $ 3,650 $ 3,650 $ 2,619
Registrations / Fees $ 500 $ 1,000 $ 500
Depreciation of Equipment $ 4,790 $ 9,215 $ 2,171
Ammortized Startup Costs $ 1,450 $ 1,650 $ 950
Debt Service $ 19,020 $ 34,626 $ 9,127
Total Operating Costs $ 319,597 $ 303,714 $ 305,554

Table 4 i Summary of operating costs for a biodiesel conversion unit.

3.4 Combined Model

One likely business model would combine the pressing and biodiesel conversion
operations into a single venture. This model capitalizes on shared common expenses
such as the truck, trailers, generator, insurance, administration , and start -up expenses.

It is assumed that a single trailer could be used to perform both pressing and oil
conversion processes. This would require temporary fixtures in the trailer for the press
and biodiese | equipment.

The operator of this trailer would have to determine the most appropriate split of the

calendar year between pressing oil and converting oil to biodiesel. This would likely be

very dependent on a changing market demand for each service. For the purposes of this
study each service was allocated 6 months of the year.
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Automated

Manual Operation /
Operation / Sole Multiple
Proprietor Operator On the Cheap
Fixed Costs
Truck $ 52,000 $ 52,000 $ 12,000
Trailer(s) $ 63,441 $ 190,346 $ 41,686
Repair Equipment and Spares $ 23,088 $ 48,469 $ 10,737
Total Fixed Costs $ 138,529 $ 290,815 $ 64,423
Fixed Cost per Trailer
Common Components
Trailer $ 6,500 $ 6,500 $ 6,500
Generator $ 8,891 $ 8,891 $ 4,446
$ 15,391 $ 15,391 $ 10,946
Pressing Components (swapped seasonally for BD Conversion Components)
Grain Handling $ 5,000 $ 5,000 $ 2,500
Seed Hopper $ 340 $ 340 $ 340
Press with Motor $ 2,710 $ 32,942 $ 2,710
Oil Handling $ 1,000 $ 2,500 $ 1,000
Meal Handling $ 5,000 $ 5,000 $ 2,500
Assembly and Fabrication $ 4,000 $ 4,000 $ 2,000
$ 18,050 $ 49,782 $ 11,050
BD Conversion Components (swapped seasonally for Pressing Components)
Oil Holding / Reaction Tank $ 10,000 $ 10,000 $ 7,000
Alcohol/Oxide Mix Tank $ 4,000 $ 4,000 $ 2,800
Settling Tank $ 750 $ 750 $ 525
Balance of Plant $ 4,250 $ 4,250 $ 3,365
Controls $ 5,000 $ 5,000 $ 2,000
Safety Equipment $ 2,000 $ 2,000 $ 2,000
Assembly and Fabrication $ 4,000 $ 4,000 $ 2,000
$ 30,000 $ 30,000 $ 19,690
Subtotal per Trailer $ 63,441 $ 95,173 $ 41,686
Table 5- Summary of fixed costs for a combine business model having both pressing and biodiesel
conversion operations.
Operating Costs (including ammortized startup costs and depreciated equipment expenses)
Common Costs
Operator $ 35,360 $ 53,040 $ 35,360
Insurance $ 3,000 $ 3,000 $ 3,000
Administrative $ 10,000 $ 10,000 $ 10,000
Maintenance $ 6,344 $ 9,517 $ 4,169
Registrations / Fees $ 500 $ 750 $ 500
Common Depreciation $ 4,524 $ 5,793 $ 1,684
Ammortized Startup Costs $ 1,450 $ 1,450 $ 950
Debt Service (Common) $ 15,602 $ 22,633 $ 5,808
$ 76,780 $ 106,183 $ 61,471
Pressing Costs
Fuel - Travel $ 1,872 $ 3,086 $ 1,872
Fuel - Pressing $ 1,560 $ 3,600 $ 1,560
Pressing Equip Depreciation $ 903 $ 14,541 $ 3,221
Debt Service (Pressing) $ 3,113 $ 17,169 $ 1,905
$ 7,447 $ 38,395 $ 8,559
BD Conversion Costs
Fuel - Travel $ 4,320 $ 8,640 $ 4,320
Fuel - Reacting / Converting $ 10,386 $ 20,773 $ 10,386
Methanol $ 216,000 $ 144,000 $ 216,000
Lye $ 28,800 $ 28,800 $ 28,800
Conv. Equip Depreciation $ 1,500 $ 1,500 $ 985
Debt Service (Conversion) $ 5,173 $ 10,346 $ 3,395
$ 266,180 $ 214,059 $ 263,886
Total Operating Costs $ 350,407 $ 358,638 $ 333,916

Table 6- Summary of operating costs for a combine business model having both pressing and biodiesel
conversion operations

Feasibility Study of Mobile Oilseed Processing Page 12



35 Farmer Responsibilities & Costs

As summarized in  Figure 1, the farmer who  desires the services of suc h a mobile oilseed
processor has certain responsibilities and will need to have some specialized equipment.

The farmer is assumed to be responsible for:
Soil preparation and amendment
Planting

Cultivating

Harvesting / Combining

Drying Grain

Storing Grai n

Storing Oll

Storing Biodiesel

Paying the processor for their services.

©CoNoOk~wWNPE

Fixed Costs to Farmer

Some of the specialized equipment required by the farm includes:
1. Small Grain Combine
Grain Drier - Small Grain Floor
Grain Storage Bin(s)
Grain Elevator / Auge r System
Raw Oil Storage / Settling Tank
Diesel Storage Tank (w/ Spill Prevention Containment and Collection (SPCC)
measures)

oghswWN

Capital costs associated with this equipment were estimated in order to assign a value to

the farmer o6s cont r i bution ofnthe final podua. These d¢asts are
summarized in  Table 7 along with the resulting costs per bushel of grain, per gallon of
oil, and per ton of meal.

Small grain combine costs are based on used combines sized for the acre age estimated
to support the desire  d oil production. These values are representative, based on a brief
survey of several used equipment vendors.

Grain drier costs are based on using ambient temperature air forced into a bin with a
small grain floorby af an.

Grain bin costs are based on $4.00/bushel for new and $1.00/bushel for used. These
values are from a supplier of grain bins in Western New York and have been confirmed
by a recent journal article  °*°. In both cases the bins are sized to 125% of the indicated
harvest for margin.

Grain elevator / auger costs are based on reasonably sized units as advertised by
several agricultural equipment vendors.

Settling tank  costs are based on polypropelene tanks sized to contain all the desired oil
or fuel production.

Diesel fuel storage costs are based on double wall steel tanks.
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Summary of Farm Capital Costs to Support a Mobile Processor

Gallons of Oil / Biodiesel Used (gallyr) 500 1000 1500 3000 5000 7500
Equivalent Acreage of Oilseed (acres) 5.2 10.4 15.6 31.3 52.1 78.1
Equivalent Bushels of Oilseed (bu) 313 625 938 1875 3125 4688
Equivalent Tons of Oilseed (tons) 4.7 9.4 14.1 28.1 46.9 70.3
Equivalent Tons of Meal (tons) 2.8 5.6 8.4 16.9 28.1 42.2
Equipment
Small Grain Combine, used $ 2000 $ 3,000 $ 4000 $ 5000 $ 15000 $ 25,000
Grain Drier - Small Grain Floor $ 1000 $ 2,000 $ 3,000 $ 5000 $ 10,000 $ 15,000
Grain Storage Bin(s)
New $ 1563 $ 3125 $ 4688 $ 9375 $ 15625 $ 23,438
Used $ 391 $ 781 $ 1,172 $ 2,344 $ 3,906 $ 5,859
Grain Elevator / Auger System
New $ 1500 $ 2000 $ 2500 $ 3500 $ 5833 $ 8,750
Used $ 750 $ 1000 $ 1250 $ 1,750 $ 2917 $ 4,375
Raw Oil Storage / Settling Tank $ 600 $ 1200 $ 1800 $ 3600 $ 6,000 $ 9,000
Diesel Storage Tank (new w/ SPCC) $ 5405 $ 6120 $ 9,180 $ 13950 $ 23,250 $ 34,875
Total equipment investment by farmer
Mainly used equipment $ 10,146 $ 14,101 $ 20,402 $ 31,644 $ 61,073 $ 94,109
Mainly new equipment $ 12,068 $ 17,445 $ 25168 $ 40,425 $ 75,708 $ 116,063
Capital cost (amortized over 20 years with 0% salvage value)
per bushel of grain
Mainly used equipment $ 162 $ 113 $ 109 $ 0.84 $ 098 $ 1.00
Mainly new equipment $ 193 $ 140 $ 134 % 1.08 $ 121 3% 1.24
per gallon of fuel (only allocated to fuel)
Mainly used equipment $ 101 $ 071 % 0.68 $ 053 $ 061 $ 0.63
Mainly new equipment $ 121 $ 087 $ 084 $ 0.67 $ 076 $ 0.77
per ton of meal (only allocated to meal)
Mainly used equipment $ 180 $ 125 $ 121 $ 94 $ 109 $ 112
Mainly new equipment $ 215 $ 155 $ 149 % 120 $ 135 $ 138
per ton of meal and gallon of fuel (allocated by mass ratio)
per ton of meal
Mainly used equipment $ 108 $ 75 % 73 % 56 $ 65 $ 67
Mainly new equipment $ 129 $ 93 $ 89 $ 72 3% 81 $ 83
per gallons of fuel
Mainly used equipment $ 041 $ 028 $ 027 $ 021 $ 024 $ 0.25
Mainly new equipment $ 048 $ 035 $ 034 $ 027 $ 030 $ 0.31

Table 7 - Summary of farmer's capital costs required to
particip ate ina mobile oilseed operation.
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Variable Costs to Farmer

Previous work has estimated the cost and yields of harvested oilseeds in Vermont 2.4
The costs vary de pending on crops, varieties, management practices, and yields. But a

range of $215 -$228 per acre of oilseed production can be assumed based on this
reference . The yields for this investment also vary widely and will likely be lower for

farms just startin g oilseed production. A range of 1 ,100-2,200 Ibs/acre has been
assumed for purposes of this study . This study also assumes 30 Ibs/bu of oilseed and

7.5 Ibs / gallon of oil for conversion to other units of measure . A summary of production
costsin is providedin Table 8.

An example is also provided to help the reader follow along. This example assumes a
relatively high $240/acre of cost and a relatively low yield of 1 ,410 Ibs/acre. This yield
was used because it is the breake ven point for production when a farmer values both oil

and meal and is trying to replace purchased diesel fuel and conventional meal.

Low Avg High Example
Farmer's Variable Crop Costs
Cost to Farmer to plant, grow, harvest and store (organically) $ 215 $ 222 $ 228 $ 240 /acre
Farmer's Yields 1100 1650 2200 1500 Ibs grain / acre
37 55 73 50 bu / acre @
Qil content of grain 30% 35% 40% 40% % by weight
Yield of Oil 330 578 880 600 Ibs / acre
44 77 117 80 gal / acre @
Yield of Meal 770 1073 1320 900 Ibs / acre
0.39 0.54 0.66 0.45 ton / acre

Table 8 - Summary of farmer's variable crop costs for different scenarios.

Part of this study  assessed assumptions about what the farmer values; oil or meal or

both. If one or the other end products is valued disproportionately over the othe r, then
the value of the one t he f anaynbe neglectek dnnttistcasether e abou't
total costs o f producing oilseeds are assigned to only the valued product produced

(gallons of oil or tons of meal.)

It is likely that as the market matures both end products will be equally valued . This

scenario is referredto as a fispl i to mar ket . total tosts df prodscingc a s e, t
oilseeds are split among the resulting end products according to the proportional mass

of each in the seed. Results of this portion of the study are provided in Table 9. This

table considers the impact o f having a low yield or low oil content despite high per acre

costs (a worst case) . In this way it provides a range of variable crop costs from worst

case to best case.
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