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Disclaimer:

The information presented in this book is for EDUCATIONAL PURPOSES ONLY. Any
descriptions or articles on making Biodiesel, processors or handling chemicals are presented for
educational purposes only and are not meant to bevatb guide. If you decide to make

Biodiesel at home using any information contained in this book, you absolve thespghsors

or organizationof any liability from any damage to yourself or your vehicles, equipment, home,
etc. The reader acknowledgist the process of making Biodiesel involves some Very
Dangerous Chemicals, procedures & risks and you accept that risk as your own. It is up to you
to ensure that you are making high quality fuel, and are doing so SAFELY. &ughonsors or
organizatiomsassumes no responsibilities for the improper use of any chemicals or equipment
mentioned in this book, nor any injuries or damage to persons, or automobiles or equipment
resulting from the use of any information in this book.
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Introduction

Biodiesel has received a good deal of publicity in recent years. On the,Upsdiesel offers

the potential for increased energy independence from imported oil, reduced neterarssion,
lower associated health risked more jobs for Americangarly efforts to produce biodiesel

have run into problemsuch as: 1juel crops competing with food cra@) the financial

challenges of highregetable oifeedstock prices at tim®f low petroleum costsand 3) the fact

that common crops such as soybeans have low net energy gains when these crops are grown
using petroleunintensive farming practices

For manyaddressing these challengssategies for minimizing the downsides bBdacused on
a wider variety of feedstocks and smabeale approaches for crushivi¢gseedand processing
fuel.

ASmalklal eo i s .Borsomelismalkscal® meare coifecting waste vegetable oll
( A WV @anm)the local fast food restaurantaconverting it intdi h o-me e wo binao di es el
garage. For othersismallscale® means building 40 million gallona-yearprocessindacility.

Unfortunately unless thdnomebrewoperators are very careftihere are a handful of significant
environmatal and helah risks involved with handling the materials and waste straam. |
addition, such systems aresllited to handle anything but the smallest of volumes.

As for thelO million gallora-yearoperationd many of thesehave encountered challezgywith
unstable feedstock prices and supplies, as well as relatively low market pricesdqrolkeics.

We believe there is a scale of operation taatborrow the strengths of these two approaches
while leaving many of their shortcomingehind

We call this approach Communi8cale Biodiesel.

Communityscale biodiesel is not a coolgatter methodology; instead, it begins with looking at
a communityodos assets and needs to determine w

The purpose of this manual is tmpide municipalities, cooperatives, growers, businesses,

schools and other communibased entities a general understanding of what goes into creating a
communityscale biodiesel operation. This publication also includes a scoring system designed to
takea qui ck inventory of that entitybés assets i
implementing such a system.
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Before we get into the assessment details, there are a few key concepts to introduce, concepts
which form the foundation of a vily sustainable communicale biodiesel system.

Key Concept #1:Marginal Land / Rotational Crop

Marginal land is land which has proven limited in its value to viably produce a foodQmop.
Community-Scale Biodiesel system is founded on tipeinciple that any agricultural oilseed
production for biodiesel must occur on marginal landi or in some cases, in effective
rotational use with other cropBhere are ethical as well as economic reasons for this principle.
Ethically, humanity faces a worldwide altenge to feed a fagirowing world population. One
third of that population faces each day unsure of where its food will come from. The recent
ethanol push in the.S. diverted substantial amounts of corn acreage for fuel use and
contributed to the raiskfood prices worldwide. The consequences of mass ethanol production
havehadmajornegativeimpacts worldwide, an@ommunityScale Biodiesehims to not

compete with food crops, either for local production or exports.

Economically, developing fuel crojps food acreage means @msource of vegetable oil is
always subject to the instability of the food commodity priésssoon as the price of a
commodity crop goes up, the fuel cnoyay besupplantednd the biodiesel business
underminedIn the PacifidNorthwest, thesexactdynamics havelosed down many biodiesel
startup ventures.

We are lucky in the Pacific Northwest, in that there are a handful of oilseed crops very well
suited for use on marginal lands.

Key Concept #2:Vertically Integrated Systems

A vertically-integrated system is one that ties the various aspect of a system together under a
single operations plan. It is designed to improve operational efficiencies through the coordination
of the supply chain as well as economic efficienciesdpturing upstream and downstream

profit margins. In order for a communiggale biodiesel system to be vighteshouldinvolve

some sort of vertical integration.

We will describe irdepth vertical integration in this handbook, because it is a kggdrent of
the CommunityScale Biodiesel modePlease remember that even though we will show some
specific modelsthere is no limit to the potential variations.

Key Concept #3:Small Is, If Not Beautiful, Then At Leastthe Most Workable

In business dwol, students learrto seek economies of scale. The bigger the better, because

usually that means costs can be driven down. Comm©GoéleBiodiesel works on a different
principle. You might call it theniichead tprsimadil |
The biodiesel processors and oilseed crushers referred to in this guidebook are geared toward
production of 10800 gallons of biodiesel per day. You may launch a successful system, and

you may want to increase production beyond thatljef/so, our recommendation would be to

simply add these containerized small units, so that if market conditions change, subtraction is

CommunityMinded Enterprise
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also feasible. The fASmall i s Workabled approa
marketplace. It also ales for community selfletermination, rather than dependency on forces
beyond a communityds contr ol

A few years ago, biodiesel processing technologies were not available that allowed for this

dimension of smaltcale safety of processing and quality mfduct. Now, they are. There is an

analogy here with desktop computing. In terms of biodiesel processing, we may be at a transition
point where the permsmumdlt yc pmmpuwteers o(rroedd i mak

Now weodl | p r o d therdtingtsystern, lofiering y@x an opaantunity to assess your
readiness to install a communggale biodiesel system, and emphasizing conditions in the
Inland Pacific Northwest.

Rating System

At various points in this documenyou will be asked toate your ability to gather the necessary
resources required tmplementa communityscale fuel systemThese ratings will be done on a
scale of 110. We have included stories to illustrate how a potential scenario might rate. These
are not intended to heken literally; rather they should give you a sense @ra/lyour situation
may fall in the 110 scale.

We have included a worksheet, found in Appendix A, to assist you with tracking your ratings.
You can tear out these worksheets to use as you gg.dlbase numbers will be used to fill in
the star chart, found in Appendix B, that will give you a visual -@llerating for your situation.

The worksheet will use multipliers tocorporate theelative importance adifferent ingredients
of the systemFor example, Processing capacity is relatively more impdtantstorage
capacity, though both are key aspeEiaally, the numbers will be arranged in a viability star, to
better illustrate your programs various strengths and weaknesses.

CommunityMinded Enterprise
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Chapter 1: Operational Structure for BiodieselProduction

Operational structures for producing biodiesel can be put togetherngways. The more
vertically-integrateda systemthemore financially feasible the system will be. Though we have
offered a éw options below, your ability to set up a system will be dependent on your particular
assets andbstacles.

It is important to understand the concept of a vertisallggrated systepsothatas you learn
about the varioubuilding blocks,you can keephem ina largercontext Your capacity to build
avertically-integrated system will be rated at the end of this makieap in mindthatthe
following examples are only intended as exampé=ase do not let them limit your
imagination

1.1 CoeOp
A co-op is a group of people invested in a system. These systems can leverage
purchasing power, work together as investors to create a systeoth.A co-
opGs involvement in a community biodiesel program can be as limited as-a fuel
buying group, or such thé includes partners from every aspect of the process.

Fuel buying ceop - A fuel buying ceopis a group of customers who combine
their buying poweto negotiate lower prices for transportation fuelsand
heatingoil. Such ©-ops also have the advage of being able to control the types
of fuels that are soldvhere and how the fuels are sourced and a variety of other
factors depending on their interests

Gr o w e roi SGrowears ceops usually work to promote and develop the
markets for specificrops. They also serve as a forum to share technology,
increase leverage on relevant legislation, and kedp-dpte on the latest
information.

Co-opscan also includpartners involved in aspects such as land owners, farming
operations, transportatiortpsage, crushing, processing, and distribution of fuel.
The stemto-stern approach can be the best approach for maximizing efficiencies
when there are a wide variety of partners involved in the process. In some cases
the loop is completely closed by tphartners of the cop also being the end user

of the product.A co-op can also include investors which provide capital.

1.2 Municipal
For purposesf this discussiona municipality could be a town, county or tribal
government. Municipalities areapticularly well suited to run a communisgale
systemas they alsstand tdbenefit from the economic badosuch a system
provides to the local economy.

CommunityMinded Enterprises 4
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Similar to the ceop models discussed above, a municipality can have a role as
simple as that ohe end usepor it canown every aspect of the operation. The

more parts of the system any single entity controls, the more viable a community
scale biodiesel operation becomes. Municipal control gives the community
leaders the advantage of designing agpam sahatit channels the maximum
benefit back into the community.

1.3 Commercial
The largescale commercial biofuels industry has been besieged with challenges
such as competitiveosts of petroleum fuelto growers switching cropso
public backash against using potential feotbp land to grow fuetrops. Many
of these issues can be attributed to scale and approach. Therangreable
commercialapproaches to communigcale biodieselTreating biodiesel as a
valueadded proposition for farmgis just one of many approaches tratwork
asa commercial model.

CommunityMinded Enterprises 5
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Chapter 2: Feed Stock Sources

The production of bidieselstarts with virgin or waste vegetable o#svariety of oilseed crops

grow well in our region, though most are suited hhialue cropland and need a variety of

inputs including fertilizers and water. Depending on your specific operation, the crop best suited
to your land or area will help determine the feasibility of your operation.

2.1Waste Vegetable O{WVO)
WVO Supply
Used cooking oils, animal fats and the general set of products referred to as Waste
Vegetable Oi(WVO) can be a good feedstock for biodiesel production,
depending on the condition and quality. Commercial cooking oils and fats may be
available from restarants or other institutional food preparation or processing
operations.

Restaurantand commercial food processarse many different oils for frying

foods. These oils are subjected to very high temperatures as well as fats and
water from various foods'he process of frying food changes the physical and
chemical makeaup of the oi) increasing the acidity and water contemhis

affects thdransesterification procegshe chemical process of making biodigsel
Higherfree fatty acidsK F A)@eguire nore catalyst and alcohol, which in turn
increases production cost®ther problems may arisghen trying to process
biodieselff r om oi | s hi g hWVOwithwlzetleast amount offwktéy 6 s .
(under 1%) and | ow FFA6S (fewer than

Places to look for high quality oil would be restaurants that fry low fat foods,
vegetables, fish, chicken, and potato chipg® types of WVO to look for are
Canola, Soy, Sunflower and Corn Qil in this ordére thickness or viscosity of

the oil becomes eoncern in cold climates as biodiesel made from heavier oil has
higher viscosity and poor cold weather performantenner oils will have better
cold flow properties and better cold weather performance. Biodiesel made from
WVO will usually have a higheriscosity than biodiesel made from virgin oil due
to the physical and chemical changes made to WVO in the frying process. Th
will not be a large temperature difference, boé carexpect a few degrees
difference.

Rating ExamplesWVO Supply

If youhave assessed the localain restaurant8supply of oil, have defined the
contractual terms for the collectioand are al readywith the equipmenb
collect thewaste vegetable oil, give yoursglpoints.

If you have identified a local chain that wid sell their waste vegetable oil if you
keep the pickip area clean and pick it up weekly, give yourdgbints.

CommunityMinded Enterpises| 6
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If you have thought about sources of waste vegetable oil to supplement the oilseed
you plan to produce, give yoursélpoint.

Rate your ability to execute signed contracts for the amount of WVO
you would need. (1-10) x1=

Collection Site Management

Once you have identified your sourgeu will need to be able to provide a

regularly scheduled pickup of the WVO. Many existimpg@tions have founit

best to provide a separate barrel or larger tank to keelileetible WVO

separate from grease drippings, grille scrapings, etc. If you can place the waste oil
storage barrel to the back of the building for ease of collectiomust the

better.

There are a very wide variety of collection and filtration systems that can be used
at the WVO source. Some of these are as simple as a filter the oil is poured
through as it goes into the storage container, while other systems hazky dipe

to the fryer and pump the oil through a series of filters and store the oil in a tank
with a lowwatt heating system.

Once the collection system is in plageu will need to transport the WVO to

your processing facility. While some operatiomagly collect the full containers

and replace with empties, it is easiest to have a pumping system to transfer the oll
to a collection vehicle.

A final important feature of a successful WVO collection program is some form
of education program. Such a pragr is designed to communicate to restaurant
workers what can and cannot be placed into the recycling containers.

Prior to biodiesel production WVO is filtered to remove any food debris in the oil.
During the winter months, the WVO may need to be warmedidw it to flow

easily. Different techniques can be used for storage and filtration. In general the
oil is stored long enough (one to two weeks) to allow food particles to settle to the
bottom of a storage container and then the oil will be near thef thee container

(with lower concentration of solids) is pumped through a filter and into the
biodiesel processor. Typically filtration is done using 250 to 400 micron filters.
WVO is also rich in water. At some point, either in storage, or in the biddiese
processor, the oihustbe heated to remove water.

Rating Example<Collection of WVO

If you havecontacted witha local chain restaurant and have a good
understanding of their process to use vegetable oil, where they store the waste,
have a filtration system and a truck equipped to carry and transport the wvo to
your processing facility, give yourself 10 points.
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If you havewo restaurants witldifferentoperations systems to use vegetable oil,
and you have a flatbed truck to transport YW& Q, whichprovides you an ample
supply for your needgjve yourself 5 points.

If you have a cousiwhoowns a local restaurant with a fryer, and he will let you
purchase his used oil at a reasonable rate though you are not sure how you will
transport it to your pocessing facilitygive yoursel® points.

Rate your abilitytoc ol | ect your communitydés waste
(1-10) x1=

2.2 Oileed
Crops

The Inland Northwest ig/ell-suited to grow oilseed crops that are not in

competition with food oexisting hay production. Depending on your specific
subregion, farming experience and storage capacity, you might be better suited to
different crops or crop rotations.

Camelina

Camelinaa brassica, is generally grown as a summer cribpan also be
planted as a fall or winter crop in milder climates. It has a short growing
season, usually less than 100 daysl can survive drought and low
amounts ofainfall better than most other oilseed crops. Broadcast seeding
is possible, though drilling is resomended. Camelina is resistant to
disease, has few insect problems, and competes well with weeds if grown
at high density Thus it can be growrmn marginal ground.

Camelina seeds are smaR20,000 to 450,000 seeds per podraehd oil
content is 29 td1 percent. Yields are reported from 1,500 to 2,000
pounds per acre in dryland areas with 16 to 18 inches of precipitation.
Camelina oil is considered higjuality-- high in omege3 and omeg#®

fatty acids. Its meal has 45 to 47 percent protein and 10 percent

fiber; howeverit contains glucosinolates which can be detrimental to
animal health if consumed in large quantities. This crop has high potential
to create a sustainable industry on small acreage plots of land.

Seeding 5-8 Ibs per acre sgling

Seed Yield 1500 to 2000 Ibs per acre

Oil/Fuel Yield 54-72 pllons per acre

Meal Yield 1,000 to 1,400 lbs per acre

Storage 50 Ibs per bushel or 26 bushels per
acre

Canola
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Canola also called rapeseédd,second to soy as thargjest biodiesel
feedstock in the United States. In 2006, th8.had over 1.6 million acres
in production.Canolais low ineuricic acid and glucosinolate content.
Carola grows well in the Inland dithwest on most soil typglsut it
requires good drainag

Seed size ranges from 80,000 to 135,000 seexjsound, depending on
variety. Seed shattering at harvest is a potential problem, so crops
commonly are swathed when seed moisture is about 35 percent. Tight
containers are necessary during storage ramgportation to avoid losses.
Canola meal has about 38 percent protein. Canola is high in oleic acid
which makes it competitive with other cooking oils, a market which is
well established.

Seeding  4-7 Ibs per acre seeding

Seed Yield 1,400 to 1,800bs per acre

Oil/Fuel Yield 57-74 cpllons per acre

Meal Yield 980 to 1,260 lbs per acre

Storage 50 Ibs per bushel or 32 bushels per acre

Mustard Seed

Yellow mustard is a springeeded crop that grows best in cool areas (less
than 85 degrees), atldough tolerant to frost, severe frosts can destroy the
crop. As it is a different genus, it will hoross pollinate with fassicas. It
performs best on wellrained soils and is more drought tolerant than
many other oilseed crops. The crop is susceptibmany of the same
diseases ag#ssicasa factwhich must be considered in crop rotations.
Like other oilseeds, yellow mustard is a valuable crop rotation in a cereal
or grass cropping system.

The seed is relatively small, about 100,000 seeds perdpand will yield
between 1,100 to 1,700 pounds per acre. The primary market for mustard
seed has been the condiment industry. The oil is high indbam fatty

acids, so biodiesel made from musthedproperties different from
biodieselmadefrom mog other oilseeds. Mustard meals from current
varieties are high in glucosinolates, hence fesalisimited. The

University of Idaho has done extensive testing for the@srope as an

oilseed andavith the meal as a natural pesticide.

Seeding  3-6 Ibsper acre seeding

Seed Yield 1,200 to 1,600 Ibs per acre

Oil/Fuel Yield 51.568.75 @llons per acre

Meal Yield 840 to 1,120 Ibs per acre

Storace: 30 Ibs per bushel or 46 bushels per acre

Land Use

CommunityMinded Enterpises| 9
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Using highvalue croplands for the produati of oilseeds has historically proven
problematic for two reasons. First thaatility of grain and oilseed markets has
made it difficult for biodieseblantsto securea steady supply of oilseed a
predictable costAs grainand oilseegbriceswerehitting historic highs in the past
few yearsand the price of petroleum diesel was dropping, manyspart
operations were forced to shttieir doors or drastically alter their operations
Secondly, creating a scenario wherel cropsare comptingfor landand driving
up the prices ofood cropds a newin situation for all involved.

The importance of building a system where the production of oilseed crops is
insulated from the volatility of traditional commodity crops is even more
important in a smalscale operation. Typicallyg smallscale operation asnot
have the ability to stockpile and access multiple sowsuel as a larger operation
does For this reason, identifying resources dedicated to providing oilseed for a
communitybased biodiesel progm is of paramount importance.

The Inland Northwest welcomes many oilseed crops that grow well on marginal
lands; thus using oilseed for biodiesel becomes a more viable prospéoe

Inland Northwestto call land marginal means it is not very gdodgrowing hay

or other traditional food crops such as barley or wheatthe last to be planted
under good conditions and the first to be avoided when situations arfeolad.
guality soiland limited rainfall are typical reasons wlandg e tmsrgifial z e d . 0
Due to the challenges of profitably producing traditional crops on such theds
expectation for profits per acre are less thahigherperforming acreage.

Oilseed crops also work well as rotational crops for wheat, but remember when
factoringthis approachinto your planthat youwill need tobuild a consistent
supply year after year.

The potential for landowners to participate in oilseed production can include the
10-acre lot with a house, micainge landownergndlargescale operators asell
as municipalities and tribal entities with tillable acreage.

Typically, a few relatively large plots of land wilrm a more efficient system
whereas a wide variety of small plots will make for a more stable sugsptire
risk of crop failure andarmer commitment is more widely distributed.

For the purposes of our rating system, the key is your ability to access a stable
supply of vegetable oil feedstock.

Rating Examples: Stability of Oilseed Feedstock

If you are a farmewho produces barley andheat and you have 200 acres of
marginalland thatdoes noproduce enough of these commaodity crops to recover
your seeding costs, let alone the fuel for the tractors to pass over the fields, and
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you have a desire to produce an oilseed crop to diveysify crops and
contribute to a local source of fugjive yourselB points

If you are a homeownavhohas just purchased 10 acres of land with a home and
a few outbuildings, and you are currently paying someone to mow the grass
around the house, and yavould like to turn the ground into productive

farmland, give yourself 5 points.

Il f you | ive in a t oyourselrepgbintdondt have

Rate your ability to secure the necessary acreage needed for your
system on and annually recurring basis (1-10) X3=

Will the farming of oilseed replace another viable crop such as
barley, wheat or any other food crop? If yes, subtract 10 points from
above category subtotal number. You have violated a key principle of
Community-Scale Biodieseld No competition with Food Crops!

Farming Operations

Landowners have varying needs for types of operations. Some landowners need
technical and operational assistance to turn their small acreage into a viable crop.
They might need to employ a custom opar&cseed and harvest the crop. A
largerscale farmer might have timecessargquipment, buinight need technical
assistance growing a crop that has not been produced in the area. Another farmer
might have expertise and equipment and will not need assista produce a

viable oilseed crop. If a landowner has the means to self operate, the cost will be
lower than those who need a custom operator. Some of the operational needs
could be met by cooperative neighbasiso are growing the same crops.

Most oilseeds are a spring crop and excellent for a wheat rotation. The ground
needs to be worked and free of sprouting weeds before seeding. Though crops can
outgrow weeds such as knapweed, the initial growth of the weeds needs to be cut
with a disk, or sprayed Wi roundup. After the ground has been prepared and has
dried enough, the seeds can be planted. Another option for camelina seed would
be a fall planting with an early spring harvest.

Seeding of these crops can be done in various ways. Grass driilé dnids and
broadcasting followed by a roller are options dependintpeseed type. The

most important aspect is good seed to ground contact and not planting too deep
(only ¥z inch into the sg)l

Also dependent on the seed type, most harvesting cdongewith a simple
combine. Although some seeds can be rather small, especially camelina, no
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Feed Stock Sources

a



special equipment is needed. Combine settings vary depending on seed size and
weight.

Self operator

Landownersvho currently seed andanvest their own aps are welkuited to

grow oil seed crops. Depending on each
equipment with neighborse/she shoultde able to costffectively seed and

harvest these crops.

Custom operator

Landowners owning smaller pieces of lamdo do not own equipment to seed

and harvest oilseed crops would be well suited to hire a custom operator. Custom
operators charge by the acre to seed and haaresfor transportation of

equipment. This method can be eeffective for clusters of landavers, usually
growing grass or weedsho can share transportation costs for custom operation

of their fields. This option is especially beneficial for marginal labdsause

land that has been parceled into housing was previously farmland, or marginal
farmland. Custom operating small tracts of land would Bugland back into
production without competing with food crops.

Owner leases land to operator

In some cases, landownensiyhave retired from farming, or own acres that are
well suited for &rming but have no interest in operating the land. They
commonly lease the land to farmers at a reasonable rate to encourage crop

CommunityMinded Enterpises| 12
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production. They may lease the land for a flat rate, or for a portion of the harvest
returns.

Rating Examples: Farming Opegions

If you are a local farmer, producing commodity crops, and you own the
equipment to prepare the ground, seed and harvest an oilseed crom@anave
previous knowledge of producing oilseed crops in your region, give yourself 10
points.

If you own200 acres of land that is currently in the USDA Conservation Reserve
Program (CRP), and you will need to hire a custom operator to prepare the
ground for future farming, including disking, harrowing, seeding and harvesting,
give yourself 5 points.

If youhave 50 acres of land that has not been farmed in a generation, and the
landowners around you ammnly interested in weed management, gigarself2
points.

Rate the viability of your farming operations plan
(1-10) x1=

Oilseed storage

On-farm bins, orfarm bulk bag storage, commercial bin storage, bins at the
crusher site or bulk bag storage at the crushe¥ sitene or all of these

approaches may be used to store oilspedr to crushing. The most efficient
systemis the one that bestilizes the existing resources in your community. Bags
and bulk bin storage have tradfs. See information in sectiah2to determine

the bushels or tons you will netmistore.

Bags Bulk

Flexibility of storage Inflexible storage

Partly mechaniable Mechanizable

Slow handling Rapid handling

High spillage rate Low spillage rate

Low capital costs High capital costs

High operating costs/ton Low operating costs/ton
Easy inspection Inspection more difficult

Oilseed transportation

Oilseedtransportatiomeedswill be a direct result of the storage solutsystem
in place for the storage of seed. It may involve the use of grain trucks for
transportation ofhe seed$o a central storage facility, the ability to load,
transport, utbad and move-ton bulk bagsand so forthif you have a 30,000
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bushel bin storage at the site of the processar will only need to worry about
getting the seed to the site.

Rating Examples: Transportation and Storage of Oilseeds

If the warehouse vére you plan to set up a biodiesel processing operation has
bulk storage binswith augers and spouts for effectively handling materials, give
yourself 10 points.

If your school does not have the ability to bring in the seed, but the landowners
growing tre seed have agreed to deliver the seed for you to store on site, give
yourself 8 points.

If you have a large warehouse that will accommodate a large amount of bulk bag
storage, though you will have to purchase a forklift to manage the bags on pallets,
give yourself 6 points.

If your storage bins are down the road, but you have a small trailer and a truck to
haul the seeds back from storage to the operation, give yourself 5 points.

If your family has extra bulk bins 10 milasayfrom your processing pldno
rent for the next 6 months, give yourself 4 points.

If you have to hire someone to get the seeds from @it®ftorage location to
your biodiesel operations facility or to another oilseed processor to sell, give
yourself 3 points.

If youare notreally worried about storage and figure you will deal with it once
the seed mbeen harvested, give yourself @oat.

Rate your ability to effectively and efficiently provide the necessary
storage and transportation needs for the oilseeds
(1-10) x1=
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Chapter 3: Feedstock Preparation

Once the type of feedstock you will use has been determineitl, be necessary to determine

how to prepare that feedstock for productidfastevegetableoil and/or an oilseed crogill

need to be cleandzkfore processing. If you are going to use both types of feedstock, setting up
your operation for both cleaning methods will be necessary.

3.1 Feedstock PreparatioWaste Vegetable O{WVO)

Different techniques can be used for storage and filtratiogeneraljf the oil is stored

long enough (one to two weeks) to allow food particles to settle to the bottom of a storage
containerthen the oil near the top of the container (with lower concentration of solids)

can bepumped through a filter and intbe biodiesel processor. Typical filtration is done
using 250 to 400 micron filter8YVO is also rich in water. At some point, either in

storage, or in the biodiesel processor, themistbe heated to removbke water.

Titration

The transesterificain process (the chemical process by which vegetable oil is
turned into biodiesel) usually relies on a base, sodium hydroxide (lye), to act as a
catalyst to cause the exchange of glycerin for methanol molecules. Before
processing, it is critical to deternginthe amount of catalyst required for
transesterification. A chemical titration is performed on the oil to determine its
free fatty acid (FFA) content and in tutn,determine the amount of catalyst
neededor the transesterification reaction.

Purchaseof Processed WVO
Having a source to purchase ym®cessed WVO is recommended for those times
when there are problems with the regular source of WVO.

Leasedoil

SomeWVO processorbave begun experimenting with the process of leasing oil.
In this scenad, the supplier who provides the restaurants with their fry oil is the
same party that collects the waste oil and reprocesses it.

Storage ofail prior to processing

Used WVO is collected from restaurants and households, brought to a central
holding faclity, and then filtered to remove food debris. During cold weather, the
WVO may need to be warmed to allow it to flow easily. Different techniques can
be used for storage and filtration. In general, the oil is stored long enough (one to
two weeks) to allowood particles to settle to the bottom of a storage container
and then the oil near the top of the container (with lower concentration of solids)
is pumped through a filter and into the biodiesel processor. Typical filtration is
done using 250 to 400 manm filters. Recycled cooking oil and animal fat is also
rich in water.

Rating Examples: Preparing and Storing WVO
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If you have secured a location to clean and store your waste vegetable oil,
have a fully functional laboratory and an operator to work tlylothese
processegjive yourself 10 points.

If you have talked to the owner of a vacant building about leasing the location
for an Ai ndustri al useo and have price
needed for titration, give yourselfpoints.

If you arepretty sure you know how you are going to store the waste vegetable
oil once it has been delivered and you are considering using a cheesecloth
system to filter debris from the oil, give yourdgffoint

Rate your ability to receive, prepare and store WVO prior to
processing (1-10)

3.2 Feedstock PreparatiorOil Seed
The production of biodiesel from oilseeds requires the process of crushing the oil
from the seeds. This will produce two products, oil and m@ad will address the
handling of mal in chapteb.

In the crushing process, the seed may be heated or left cold before pressing
through a mechanical crusher (hot pressed or cold pressed). The seed passes
through some type of press, which presses oil into one container and directs seed
meal into another. A chemical or mechanical process may be used to increase oil
yield, though the chemicals used (hexane) have been listed as hazardous air
pollutants by the U.S. Environmental Protection Agency. As hot pressed crushing
increases input cosfsnergy), cold press is recommended.

On-Site Crusher

Oil from an onsite crusher reduces the cost of transportation of oil and meal
Though both will need to be stored and managed from the same lotatien,
cost reductions could be a means to a viapkeration.

On-Farm Crushing

Crushing operationsiclude storage for the type adesd that will be crushed and
storage for the two products of crushing, oil and meal. On farm cruishotenl if
the farm not only has storage capacity, but a buildrgouse the crushing
equipment. The meahnbe used by the farmer adeed, as aoil amendmenbr
as an herbicide

Oil Storage & Transportation to Local Processor

Oil crushed on farm will need to be stored and sent to a processor. The
processor aald be local, within the communitgr a largenon-local
processor until écal processor has been established.cai be
transported from farms to a local processsmal batches of drums, or
stored on the crusher site until enough oil has accuatufat a semi
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truck load(assuming the crusher has enough capacity for large oil
storagé.

Meal Storage for Farm Use

Meal producedrom crushingcantake upquite a bit of storage space.
Landowners can decide if the value of the meal would be benefsca
application to their land, or sold for various usash adivestock feecbr
pellet productiorfor furnacesDepending on the application, storage
space will needo betaken into consideration.

Centralized Crushing

Centralizedcrushingcan occuit a local crushing planGenerally, iandowners
growing a seed crop within 25 milaseresponsible for delivery of the seed to the
crushing operation. Distances greater than 25 miles will need assistance
transporting seed to the crusher. Depending erathount of seed produced, a
semi truck or grain bulk bags could be used to transport seed.

Oil Storage for OfSSite Processing

Crushing operationahich alsoprocess biodiesel from oil crushed on site
will need to consider storing the oil between sys$. The oil could be
stored in bulk at the operation, in tanks suitable for the size of the
processor. Polyanksaresuitable for the storage of the oil, but fat
storingbiodiesel. However tanks that store the biodiesel coaldifferent
timesbe wsed tostorevegetableil, depending on the operational setup.

Oil Storage & Transportation to Regional Processor

Oil that is stored for future transportation to a processor in the local area,
or in the larger regiarwill need to be stored in a way thaakes iteasily
loaded for transport. This could occur in large tanks or drums, depending
on the processor size.

Crushing Oilseeds to lease toRestaurantsPrior to Processing

A crushing operation that plans to lease oil froneitbperation to a restaant, to

collect and process into biodiesshould consider several factors. The crusher
heads do not need to be different, but the oil should be cleaned before distribution,
and kept in stainless steel containers. The method for cleaning includeg heatin

the oil to kill bacteria and processing the oil though a centrifuge to extract
particulate matter.

Purchasng Oil on the Open Market

Another option is to purchase vegetable oil rather than process oilseeds.
Vegetable oil, either crushed from seed oste@aregetable oil that has been

cleaned, can be purchased on the open matkegber pound rate. The rate for

virgin oil from oilseed crops is usually related to the price of soy bean oil, and can
fluctuate. Contacting local crushing operations and wagetable oil processors
would give you a good idea of the cost and viability of purchasing virgin oil.
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Rating Examples: Crushing Qilseeds

If you haveresearched, and decided upon all of the components of a crushing
operation and have secured the neeeyg financing give yourseld points.

If you understand the capacity of crusher you will need, but have not figured out
the elements of a full crushing system, give yourself 4 points

If you have access to a building, though it does not have elegtaaitl you plan

to crush the seeds as an evening activity for family fun, give yourself one point.

Rate your ability to receive and crush oilseeds as well as store
oilseed meal prior to use 1-10
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Below are some options for an oilseed press or crusher:

Name of Oilseed
press

Type 100 Series Oil Seed
Press

Pacifica Press

Cropland Biodiesel
Crusher CLB-500

Size (tons/day)

5 tons per day

2.5 10 10 tons per day

5 tons per day

Dimensions

65(1)x25(w)x47(h)

Feed stock type

oilseeds

Food, pharmaceutical, and
oilseeds

oilseeds

Other equipment
included

2- 5.7 Ton Galvanized Feed
Bin, Auger, Seed Cleaner,
temperature sensor,
discharge auger, 300 gallon
settling tank

2 Stainless Steel Feed Bins,
Auger, Seed Cleaner,
temperature sensor,
discharge auger, 300 gallon
settling tank

Electrical heated press,
motor mount, shields,
pullies and belts, and one
set of wear parts.

Food grade
gualifications

Centrifuge and heater needed
to clean final oil product

yes

no

Semi-automated, labor
needed to stock bins and

Semi-automated, labor
needed to stock bins and

operation empty products Fully automated empty products
Electrical use 230/460 volt 1-3 phase 220 volt 1-3 phase 220 volt
U.S. MSRP $51,200 $250,000 $7,550
Shipping Cost $2,300 $1,000 $1,000
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Chapter 4: Biodiesel Processing

Processing clean oil into biodiesgthe next step in the proce§&torage and transportation of
readyto-process oil will vary from system to system. The greater the extent to which the
feedsock preparation and processing is physically integratedesser the need for complex
storage and transportation infrastructure.

This section will cover the materials, operation design, equipment and permits necessary to start
production. This manuavill not assist with the actual steps necessary to combine chemicals and
oil to make biodiesel.

The production of biodiesel involves handling several chemicals that are toxic and therefore
potentially dangerous. Before beginning such a program, safe chenaindling practices and

all applicable codes and standards should be reviewed and followed. Any group evaluating
biodieselproductionneeds to make sure they fully understand the chemical processes and the
inherent safety issues involved with processiogliesel.

4.1 Permit Compliance
Even though Communit$scale Biodiesel will lie on the small and benign side of
the spectrum of industrial activities, thegnsing and permittinggsuesor
communityscalebiodiesel productiomrenot unlike those eeded for any typical
industrial production. Certain general permits and licenses are always needed for
whatever business is being ritus there are a handful of special permits needed
because the product is potentially hazarddte. production of bioésel does use
some potentially harmful or dangerous chemicals. The permits will vary
depending on state, county and city codes in addition to local municipal and
federal regulations pertaining to the production of biofuels and products. Some
permits ar&common to all industrial operations, but some locations will have
different, specific permits pertaining tmique environmental situatioasd
environmental impact.

In generalpermits which a grower and/or producer will need will be: business
licensespuilding and grading permit, conditional use or special use permit,
electrical, plumbing and mechanical permits, road permits, fire permits, boiler
pressure vessel permisglid waste handling permit, esite sewage system
permits, fuel tax licenses, ajuality notice of construction, environmental
reviews and ASTM permits.

There may be more permits which will be required for your specific operation due
to your location and regulation by state and local government. Washington State
passed th&tateEnvironmental Policy Act o6.E.P.A which impacts producers

of bioproducts, requiring compliance atigderefore permits. Converselyhere

may be fewer permits required than those listed above depending on your current
situation or stage of production. Fexampleif a producer already has a suitable
building for the production of the bioprodugdtisen many building permits will

not apply.
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The following permits may pertain to your operation:

Conditional Use or Special Use Permit

Regarding zoning for yowroduction, in researching your project, you may find
that the area you are in is not zoned for the production of biodiesel. At this point
you can search for a new area where the zoning allows the production of the
product or you may apply for a conditedruse or special use permit. This is a
process which allows flexibility in the zoning code for projects or services which
a community finds necessary, desirable or essential. A hearing is scheduled with
the zoning board or department responsible for @esng zoning. They will

consider the proposal and rule on allowing the development of your project within
the zone. More information can be found at:
http://ceres.ca.gov/planrdfcup/condition.htm#what_is_anchor

Archaeological Review

If you are bilding, you must be sure that before your first shovelful of soil is
tossedan archaeological review is performed at City Hall. Ensuring the site does
not have significant historicablue before you dig is important. Much time and
money will be lost should you discover in the middle of your project that your site
contains important historical artifacts. Your local inspector can give you more
information concerning this issue. If yoreaeceiving federal grants or loans to
help construct your facility, you are required to have a Cultural Resource
Assessment. For more information view the handbook at:
http://aps.ecy.wa.gov/pertmithandbook/permitdetail.asp?id=4

Building License

In generalfor new production from raw land you will need to procure a building
license. Contact your local building department for information and to set up an
inspection of the are&lave all your project plans available for the inspector to
review. The inspector will view the area and rundown a checklist of safety and
environmental concerns pertaining to your project. Generally they will also be the
ones to give you information ohe specific offices and departments you will

need to contact to get permits for building your project.

Electrical, Plumbing and Mechanical Permits

Even if you have the right building and are zoned corrggtly will probably

need to change these systamanticipation of the addition of the equipment for
production of the biofuels and products. Agaire best place to start is to contact
your local building department and have an inspection done on the potential site.
Have your entire project plans aladile for the inspector to revieawndhe/she

will inform you of the necessary permit you will need for these systems, as well
as who to contact for those permMore information can be found at:
http://www.spokanecounty.org/bp/content.aspx?c=2290

Road permit

Depending on where your project is locatgol may need to upgrade roadway
access for transport of your product. Your local road may only be rated for a
specific amount of traffiand tonnage. Production of bioproducts at your site may

CommunityMinded Enterprises 21
Biodiesel Processing


http://ceres.ca.gov/planning/cup/condition.htm#what_is_anchor
http://apps.ecy.wa.gov/pertmithandbook/permitdetail.asp?id=4
http://www.spokanecounty.org/bp/content.aspx?c=2290

impact the roadway system to such a degree that you will need to build a new
road to your site. You can ask the building inspector if your road is compliant but
be prepared to contact your local tate department of transportation for this
information. More information can be found at:
www.wsdot.wa.gov/contact/officelocation.htm

Floodplain permit

In researching the location of yoproject you may come to realize or be

informed that your site or building lies within a floodplain. If this is the case you
will need to obtain a floodplain permit. However the floodplain permit is typically
very expensiveThe reason for this is due tioe toxic nature of some of the
chemicals involved in the production of bioproducts. It is assumed that sites
within a floodplain will flood and any processes which use toxic chemicals and
whose sites of production lie within the floodplain will releaseséchemicals

into the environment. It is recommended that you give serious consideration and
thought to relocation of your site to an area outside of the floodplain. Spokane
County has a good example as well as some of the fees listed for this area:
www.spokanecounty.org/data/engineers/EnvPrograms/BrochureE10.pdf

Fire Code

The local fire marshal will usually be in charge of permitting for things related to
fire hazads processing equipment, storage contaiaé®ve ground and below

and fire suppressiasystemsn case of fire.You will need to contact your local

fire house for information concerning codes and code enforcement. Typibally
building inspector calet you know when to have your site inspected for fire code
compliance and safety.

As of 5/7/2009The City of Spokane issaéire permits through its fire

departments. Costs vary and change depending on the region and who is issuing
the permitsFor a god example of the costs involved with fire permits for
production and storage of hazardous materials, please follow this link:
http://www.spokanefire.org/prevention/documents/TANK.pd

Boiler / Pressure Vessel Permit

Any container under pressure has the potential to explode. Add heat and/ or open
flame and the possibility for disaster increases. As such federal, state and local
government regulate operations which use boilers ars$yre containers for
materials. You will need to obtain this permit before operation of your product

can begin. Again the building inspector can point you in the right direction for the
local departments to contact concerning this permit.

As of 5/7/2009The City of Spokane issa¢he boiler permits through its building
services departmentostsvary and change depending on the region and who is
issuing the permits. For a good example of the costs involved with itpéom
production and storage of hadaus materials, pleasesit:
http://www.buildingspokane.org/Applications_New/Boiler%200perator%20Lice
nse%20&%20Fee%20Info.pdf
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Solid WasteHandling Permit and Testing

The production of bioproductstenresulsin solid waste byproduct3he
productionprocess will determine if you need to have a solid waste permit.
Farmers who grow crops for production do not need a solid waste permitcConta
the local heath department about your specific solid waste handling, recycling and
disposal plans. To find a local heattbpartment visit:
www.doh.wa.gov/LHIJMap/LHJMap.htm

Fuel Tax License

If you plan to blend fuel at your biodiesel facility you will need a fuel tax license
from the Department of Licensing (DOL). This license allows you to blend taxed
fuel with another liquid that is not taxed to produce an end product. Tax is
imposed on the vame of product that was not previously taxiedr a good
example of what these cost®k like visit: www.dol.wa.gov/forms/441750.pdf
www.dol.wa.gov/vehicleregistration/fueltax.htm

Air Quality Notice of Construction (NOC)

You will need a NOC permit prior to beginning constructidhthough all of the
biodiesel processors recommasapture most of the methanol produced in the
proess, they are not able to capture 100%, thus creating air quality issues.
Biodiesel processing facilities are a new source of air contamin&tegpending

on what county you are ,jithe local clean air agency or the Department of
Ecol ogy 6 s rwdlgeviewraradlappm\e this peemit. The timeframe to
get this permit is typically 90 to 120 days (following the submittal of a complete
application).This permit must be issued before the start of construction on your
project. There are many websites tessst with the submission of your
application, and the handbookagated at:
http://apps.ecy.wa.gov/permithandbook/permitdetail.asp?id=1

In addition to meeting requirementsstate and local air pollution control
regulations, a number of federal requirements may agppending on the

process steps and size of the biodiesel operation. The agency that will process
your NOC application can assist you in identifying which saaiek federal air
quality rules will apply.

You can operate your biodiesel system, under the NOC permit terms, as soon as it
is installed. The same agency that would issue the NOC permit may also require
an Air Operating Permit (AOP). The AOP requiremertapendent upon the type

and quantity of your emissions. Contact the relevant agency for details.

Water Supply

Your facility will need a water supply. Your water supply will either be provided
by a new or existing public water system, depending on ycatitm and
availability.

If you are considering sighting your facility within or near the boundaries of an
existing public water system, you should discuss your water supply needs with the
representative of the public water system (purveyor) very easlgur sighting
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processPurveyoss need to determine their ability to serve any impacts your
facility would have on their systerfiheywill consider their ability to provide
sufficient water capacity, sufficient water rights, storage of the water and
hydraulic capacity. Timeframes for these processes are dependent upon the
current status of the public water system.

On-site Sewage System Permit

Processed (hedomestic) wastewater cannot be discharged into a septic system.

If you are not able to hook up towastewater treatment plant for domestic

sewage on your site, you can choose to design and install a sewage treatment
system that includes septic tanks and a drain field to treat domestic sewage. Local
health departments approve permits for systems tilaeegeive less than 3,500
gallons of domestic sewage per day. The Departments of Health or Ecology will
review and approve the perrfor larger onrsite sewage systems. For
WashingtorState information as of 5/22009 visit:
http://www.srhd.org/services/liquidwaste.asp

Waste Water Discharge Permit

The type of wastewater discharge permit you need depends on where your
industrial wastewater and storm water will go: sanitary sewer, surface water
land (groundwater). You are encouraged to schedule-apmieation meeting

with Ecology to discuss your wastewater permits. These meetings can give you
technical feedback on how to design and operate your facility to minimize
pollution and explai the permit process and timeframes.

NPDES Construction Stormwater General Permit

You will need a National Pollutant Discharge Elimination System (NPDES)
Construction Stormwater Permit if you gradecamtour or otherwise disturb

more than one acre ebil at your site. This permit is required prior to grading or
soil disturbance. The permit sets requirements for stormwater control while your
facility is under construction.

Once the soil at your site is stabilized and you are finished with consiruttteo
permit will be closed. Once your facility is built and ready to operate, you may
need an industrial stormwater permit. Expect to receive the permit about 60 days
after submitting a complete application. For the permit handbook visit
http://apps.ecy.wa.gov/pertmithandbook/permitdetail.asp?id=16

NPDES Industrial Stormwater General Permit Coverage

Once your facility is built, an NPDES Industrial Stormwater General Permit is
needed for industrial sites that store materials and products that are exposed to
weather and may contaminate stormwater or surface water. You do not need this
permit if your stormwater is combined with your other wastewater that goes to a
wastewater treenent plant.

Permits are required prior to starting construction or operation of the facility. The
permitting process takes at least 60 days. Some individual permits may take
considerably longer.
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Environmental Reviews

Biodiesel producers who plan tolsielel commercially need to register their fuel

with the Environmental Protection Agency (EPA). New fuel must pass their Tier
1, Tier 2 human health and the environment testing. The National Biodiesel Board
currently holds rights to the EPA approved bésdil tests. To get the rights to use
these test results, you must join the National Biodiesel Board and pay a fee.

As mentioned before state and local governments may have passed additional
environmental impact regulations. Remember to check with yoal aglding
inspector to see what permits are required for your state or locality.

For a good example of local environmental impact regulations please follow the
link for Washington State environmental impact:
http://www.ecy.wa.gov/programs/sea/SEPA/apguide/apguidel.htm#howmuchwill
thiscost

Carrier Registration and Common Carrier Permit

Contect your local Utilities and Transportation Commission to inquire concerning
the movement of your products off your site. They will be able to give you the
information concerning what is needed concerning this area. Insurance
requirements for obtaining tipermit are based on your gross vehicle weight.
Washington state Form informatieisit www.utc.wa.gov

Department of Ecology

Contact the department of ecology to inquire about specific permits you will need
for your aea. For example Washington State requires permitting concerning
Facility Oil Handling Standards for Ow&Vater Transfers. As well as Permits for
Hazardous/ Dangerous Waste Management. Timelines for application for these
permits will vary so it is best timquire about them directly. Washington State
Department of Ecologyhttp://www.ecy.wa.gov/programs/wag/permits/

Spill Prevention, Control and Countermeasures

Spills of hazardous materials or afle easiest to clean up if they are kept to paved
or concrete areas. If the spill occurs on these arese, gffort should be made to
keep if off soil or water bodies.

A facility that stores more than 1320 gallons of ail, in any form, must have a Spill
Prevention, Control and Countermeasures plan (SPCC plan). Though a
contingency plan is only required for those operations storing more than a million
gallons of oil, it is always a good idea for anyone who handles oil to do their very
best to prevent spdlby thoughtfully designing their storage and processing areas
and to make a plan on how to respond in case a spill should h&openore
information about SPCC plans go to:
http://lwww.epa.gov/emergencies/content/spcc/index.htm

Business License
When stating any part of this system as a business, a business license must be
obtained from the most local municipality of your operation. If you are within city
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limits, consult with your local offices to determine the business license needed to
run your operatin. The following link is helpful in determining the type of

license needed to run your operation:
http://www.dol.wa.gov/business/startbusiness.html

Rating ExamplesPermitsand Licenses

If you are in the process pfanning fora CommunityScale Bodiesel processing
facility and are working closely with your local building department, the fire
department and the Department of Ecology to secure the permits necessary for
the @nstruction of your new building and equipmemth no foreseeable
obstaclesgive yoursel® points.

If you have a building fothe processing of biodiesel ahdve begurontacting
permitting agencies for the various factors involved in procesging,yourselb
points.

If you have a building site located, plan to start ¢anstion within the next 6
weeks, and you have not contacted any permitting agency, give yauysegit.

Rate your ability to complete the process necessary to secure
permits and licenses (1-10) 3x=

4.2 Site Design
Existing Building
Using an existing building to crush, process and store biodiesel will be a factor in
the ease of setting up a processitg due to permits needed to build a new
building. When determining if an existing building is adequate for a processing
plant, evaluat¢hevarious storage capacitiedectrical capacity, layout of the
building, ease of transportation to the building, and laboratory capacity.

New Building

Building a processing facility will allow the operation to set up and design the
building for sgecific purposes, but will also take time to set up and numerous
building permits. We have found that it will be less expensive to-fiétro
community sized processing operation into an existing building

Rating Examples: Biodiesel Processing Structure

If you own a building in an area zoned for manufacturing, and it has the storage
space for your oilseed or waste vegetable oil, located near a major transportation
route in a farming region, large enough to store and crush oilseeds, process and
distribute biodiesel, give yourself 10 points.

If you have a building that is not currently in use that has the space for crushing
and processing oilseeds into biodiesel, though you are unsure of the zoning and
electrical capacity, give yourself 5 points.

CommunityMinded Enterprises 26
Biodiesel Processing



If youhave a building under construction for the purpose of processing biodiesel
and you have started the permitting process for the building, give yourself 3
points.

If you need to purchase or constructa buildmgpd dondét know wher e
going to get the omey to do itgive yourselzeropoints.

Rate your ability to provide an adequate structure for a processing
facility (1-10) X2=

4.3 Fuel Quality
All diesel engine companies warranty their engines for materials and
workmanship. If there is problem with an engine part or with engine operation
due to an error in manufacturing or assembly within the prescribed warranty
period, the problem will be covered by tmanufacturerTypically, the
manufacturewill define what fuel the engine was dgsed for and will
recommend the use of that fuel to their customers in their @gsvmamuals.

Engine companies do notakefuel or fuel components. Therefore, engine
manufacturerslo not warranty fuel whether that fuel is biodiesel petrodiesel
fuel. If there are engine problems caused by a fuel (again, whether that fuel is
petradieselfuel or biodiesel fue|these problems are not related to the materials
or workmanship of the engine, but are the responsibility of the fuel supplier and
not the engie manufacturer. Any reputable fuel supplier (biodigsstrcdiese)

or a blend of both) should stand behind its products and cover any fuel quality
problems if they occur.

Therefore, the most important aspect regarding engine warranties and biadiesel i
whether an engine manufacturer will void its parts and workmanship warranty
when biodiesel is used, and whether the fuel producer or marketer will stand
behind its fuels should problems occur.

Most major enginenanufacturertiave stated formally thateétuse of blends up to
B20 will not void their parts and workmanship warranties. This includes blends
below 20% biodiesel, such as the 2% biodiesel blends that are becoming more
common. Several statements from the engiaeufactures are available on the
NationalBiodieselBoardwebsite.Some enginenanufacturerfiave already
specified that the biodiesel must meet ASTM 51 (fuel quality standardjs a
condition, while others are still in the process of adopDry/51 (fuel quality
standardyithin theircompany or have their own set of guidelines for biodiesel
use that were developed prior to the approval-&7B1. It is anticipated that the
entire industry will incorporate the ASTM biodiesel standard into their owner's
manuals over time.

With biodieséthat meets the 751 specification, there have been over 45
million miles of successful, probleffreg realworld operation with B20 blends in
a wide variety of engines, climates, and applications. The steps taken by the
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biodiesel industry to work witthe enginenanufacturerand to ensure that fuel
meets the newly accepted ASTM standards provides confidence to users and
engine manufacturers that their biodiesel experiences will be positive and trouble
free.

44 ASTM
All engines are designed and maratfaed for a fuel that has certain
characteristics. In thg.S, the industry organization that defines the consensus on
fuels is the American Society for Testing and Materials (ASTM). In the case of
diesel fuel (and biodiesel), the responsibility foriagtstandards lies within
ASTM Committee D02 on Petroleum Products and Lubricants. In order to assure
that the standards are rigorous and robust, ASTM committee D02 is comprised of
fuel producers, engimaanufacturers, and thuplarty interests (users, gennment
agencies, consultants). ASTM also uses a complicated ballot process in which a
single negative vote is enough to defeat a ballot, so this is a true consensus
organization. An ASTM standard is not easily achieved. Some standards can take
over 10 yess to gain agreement and be issued by ASTM. This rigorous, time
consuming process is why ASTM standards are recognized and adopted by others
worldwide.

ASTM fuel standards are the minimum accepted values for properties of the fuel
to provide adequate cusher satisfaction and/or protection. For diesel fuel, the
ASTM standard is ASTM D 975. All engine and fuel injection manufacturers
design their engines around ASTM D 975. In cooperative discussions with the
engine community early in the biodiesel industigévelopment, engine
manufacturers strongly encouraged the biodiesel industry to develop an ASTM
standard for biodiesel fuel which would allow them to provide their customers
with a more definitive judgment on how the fuel would affect engine and fuel
sydem operations compared to ASTM D 975 fuel for which an engine was
designed.

To meet ASTM standardbjodiesel producemnust testheir biodiesel batches

and send samples to an authorized lab. Depending on the operation, ASTM
certified biodiesel could beeached within a few months of processing, with
paperwork to EPA following. Testingasto be done on a regular basis, and fees
associated with the certification could be over $8,000 to establish the rating, and
$1,000 per year to sustain.

Rating Examplg: ASTM

If you havea planto process biodiesel with a smaltale processor, and
understand how to udaboratory equipment to test the biodiesel you produce and
understand theequirements for ASTM standards from the EPA and have an
application in procss, give yourself 10 points

If you are in the process of researchimgh-quality biodiesel processors and
have budgeted to make biodiesel that meets ASTM standards, give yourself 5
points.
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If you do not plan to meet ASTM standards, give youzsetfpoints.

Rate your ability to meet the requirements of ASTM certification
(1-10) X2=

4.5Biodiesel Blending
Blending biodiesel is thprocess ofblending of biodiesel and petdbesel. The
blends are referred to as the perceataigceded by B. For instance 20%
biodiesel mixed with 80% petidiesel is referretb as B20. For the purposes of
tax aedits, it is common practice to blend B99 to receive tax credits on all 999
gallons of biodiesel, then blend the B99 with 80% pédtesel to make B20.

Tax Credits

Since 2005, the government has offered
biodiesel derived from plant oil or animal fat. The IRS has defined a blending

event as adding 1 gallon of diesel fuel to 999 gallons of B100s,Tit has

become common to sell and ship B%8e biodiesel must be ASTM certified by

the Environmental Protection Agency (EPA) to be eligible for the blémnder

credit.

Form 637at the IRSs the registration application that all biodiesel produceds an
blenders must complete. (Note: Becoming officially registered may take a
considerable amount of time. Planning accordingly to meet the deadlines
prescribed by the IRS is critical. For information about the registration process
and timing, contact your éal IRS Field Office.)

Form 720 is the Quarterly Federal Excise Tax Return. Entities utilize this form to
report and pay federal excise tax.

Form 8849 is a general claim form for periodic refunds of federal excise tax.
Form 8864 is a claim form for creditlaimed as income tax credits.

Form 4136 credit for federal tax paid on fuels.

For specific information about thel e n d e r, \dsg this IRS®ste: t
http://www.irs.gov/irb/200838 _IRB/ad 2.html

Batch Blending

Blending biodiesel for sale or use to receive the blérdeedit can be done by

splash blending, or combinir®99 gallons of BOOwith 1 gallon ofpetrodiese]

in the holding tank to make. If you are planning to blend theél to B20

(20% biodiesel to 80%etradiesel) and you would like to receive tihhel ender 6 s
creditfor the B20, ASTM on the original batch of B100 must be met.

Labeling

You might have to label you biodiesel depending on your use.

Labeling Specifics: The are three different labeling requirements at 4 different
concentration levels.
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1. No label is required for blends B5 and lower. Retailers are not required to
disclose the presence of biodiesel at theseconcentrations, provided they
meet the specificains in D975.

2. For fuel containing more thangercent biodiesel, up to B20, the text within
the heading (black band) should dispéstyer:

a. The capital letter B followed by a numeric representation of the
percentage of biodiesel and then the tBiodieselBlend; or
b. The term Biodiesel Blend.
Retailers can provide the exact percentage of biodiesel in this range (B10,
B15), but are not required to. Directipnderneath the black band is the text
contains biomasbased diesel or biodiesel in quantities betweparentand
20 percent.

3. For fuel concentrations higher than B20 and less than B100, a specific blend
designatior(e.g., B25, B50, B99, etdg required in the heading, followed by
the term Biodiesel Blend. Directly underneath the black band is the text
contains more than 20 percent biombased diesel or biodiesel.

4. For neat biodiesel (B100), the heading must display B100 Biodiesel, and
below the black band is the teodntains 100 percent biodiesel.

5. The provisions for biomadsased diesel fuel are similep those of biodiesel,
with the exception that no lettaumberdesignation is used in the black
heading. Fuels that contain more than 5 percent biodiesel and more than 5
percent biomasbased diesel fuel must have a label for both biodiesel and
biomassbased diesel fuel of treppropriate type for the level of inclusion of
biodiesel and biomadsased diesel.

Rating Examples Bl ender 6s Credi t

If you have already established a method for achieving ASTM, looked through the
paperwork, and have downloadtdgk forms forthd | e n d e r, &nd yoo raeed i t
purchased tanks to splash blend your biodiesel, give yourself 10 points.

If you have already established a method for achieving Agiddgh you have
not contacted a technical expert to consult with on teoachieve ASTMand you
havenot purchased tanks to blend your biodiesel, give youbsetfints

If you do not plan to apply to the IRS for thé e n d e r, §ive yocarsetkaeta t
points.

Rate your ability to meet the requirements necessary to establish a
bl ender 6(8-10¢ r e aki=t

4.6 Biodiesel Board Membership
For entities processing less than 333,333 gallons of biodiesel per year (small
scale) the cost for membership to the National Biodiesel Bardandatory
membership for produsg ASTM quality fuels) is $2,500 per year with an
additional $.0075 per gallon (about $750 per year for 100,000 gallons). This
membership application can be obtained from the National Biodiesel Board
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website atvww.biodiesel.organ once completed will give the entity voting rights
at national meetings.

4.7 Operations
Processor
Communityscale biodiesel processing is estimated to range from 100 to 300
gallons per day, or about 72,000 gallons per year. This arbtuel can be
sustainable by several methods including 1200 acres of seed crops, or a mixture of
seed crops and waste vegetable oil.

The processors evaluated were chosen based on safety, ease of use, gallon per day
production and energy consumptioneVirange in price and location, though all
manufacturing companies seem more than willing to assist in the set up of an
operation. All processors evaluated are able to make ASTM certifiable fuel, based
on inputs and methods of processing.

¥ ———

GloCal
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SSE240

This table outlines features of the thpgecessors showabove.

. SSi240 BEI precisior300
Criteria (stainless steeBS) (SSTexas) GloCal
Size (gal/day)| 250/Day 10@300gal/6hours 1061000gal/week
Dimensions | 52x87x87 4'x6'x8 (100) 67x9190

Target users

Individuals, @ps, business
agricultural, transpdotat
industries

Municipalitiegovernments.
smallbusinesses, coops, fal
use

Fleets, housing developmg
likeminded communities,
remote users, new biofuel
enterprises

Feed stock Both Both Both
type
Design life All Stainless Steel All Stainless Steel All Stainless Steel
Can do dry wash or water Drv wash with Eco2Pure Double effect water wash \
Wash method | wash, recommend water y bubble wash, automatic st
Beads for easy recovery :
wash. function
Heavy duty pumps with NEM Class 1 Div 2
Safety y auty pump standards. Safety test kit § Not specified

explosioproof motors

available to purchase 5K

Items includec

Owners manual, safety kit
(goggles, apron, mask, glc
titration Kit)

On site training

1day training -gite

Methanol Vacuum system availdbie Full VACUUIM recovery svstd Vacuum operated methang
recovery purchase Additional $5K Yy sy recovery system
g‘éilg?/ of the Can meet ASTM Standard Can meet ASTM Standard Can meet ASTM Standard
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SSi240

BEI precisior300

Criteria (stainless steeBS) (SSTexas) GloCal
Start buttanitiatesemi-
automated, comptrian
Operation Semiautomated, high process controlled by PLC
captivity heating color touch screen. Glycer
and fuel transfer require
human action.
Electrical requirements 12|
Efficienc Not specified electric heater, in terms of| 10kWh at 20C ambient
y P voltage, phase and freque| temperatur240/208 VAC
220V/1PH/60Hz
Glycerin waste oil burner ¢
Environmental an additional machine. Thi
. Not speified unit can be modified to usq Not specified
impact
energy produced from the
glycerin
CostU.S.
dollars $50,000 $74,000 $21,000
Acquisition $500 to $1500 located in $2,500, located Texas $1600, located in Seattle,
Costs Canada.
http://Avww.accentmanufa http://www.biodieselexpert
Website = c'om/bio.diesel .com/Precision100Biodies{ http://www.qglocalcorp.net/«
a. -
ocessor/tabid/397/Default.| ments/processor.pdf
processor.html ”
Contact info | Sr€9 Garrison Nathan 281.992.1166 | David 208858600

3178432054

Wash Materials

Postprocessedibdiesel will contain a small amount of chemicals that need to be

removed This can be done by sending wabdeichemicalghrough the biodieséb

captue the residual methanol, soap, excess catalyst, glycerol, free fatty acids and

particulates not removed during crushing or cleaning of WVO. Washed fuel
should be driedProperly donethe fuel will be clear enough to see through.

Water Wash
Wash watefor biodieselmaypresent significant disposal and handling
challenge in rural areas that donot

Processorsrho do have access to a public sewer district might have to
obtain authority to discharge the effluenbithe systendue to capacity
constraints.

Chemical Wash (Dry Wash)

Chemicals can be purchased to clean the fuel, though disposal of these
chemicals will need to be considered when choosing a method to clean the
system.

33
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Pre-Processing Material Storage Equipment
Oil Storage
Preprocessed oil storage will depend on the operation setup. Storing oil in
containers that are to scale of your operation will need to be determined.
Many options are available depending on your processing site.
Chemical Staage
All hazardous chemicals and contaminated processing gear should be kept
in locked storage containers when not in use. A best practice is to use an
approvedmetalfore cabinetfor storage of flammable liquids. Chemical
storage containers should be clgalentified with safety labels to advise
fire or safety personnel and other in case of an emergency.

Lab Equipment

When processing oil into biodiesel, a lab must be set up to test the batches as they
are processed to ensure the biodiesel has beeagsed correctly. The following

list of equipment is suggested for your lab.

e 1-lab benchtop oiless vacuum pump with gauge and vacuum hose

e 1-hot plate (adjustable to 500C) with adjustable speed magnetic stirrer (plus
several sized magnets)

2-Nalgene 3Lgraduated pitchers

2-each: 1800mL, 900mL, 500mL, 200mL, 80mL, 40@yrexbeakers

2-each: 1000mL, 100mL, 10mRyrexgraduated cylinders

2-wide-mouth 500mLPyrexEarlenmyer flask with autbtrator kit

2-500mL PyrexEarlenmyer flasks

1-each: 500mL, 250mPyrex distillation collection flask

1-condensation column with ring stand

1-customPyrexvacuum adapter from condensation column to collection flask
2-1000mLPyrexseparation funnels with teflon stopcocks and ring stands
1-pack of ~100 5mL disposable pipeite

1-pack of ~100 1mL disposable plastic pipettes

3- minus 20C to 250C glass thermometers & matching stoppers

2- minus 20C to 150C glass thermometers & matching stopper

X-assorted stoppers for glassware

X-assorted bottle brushes

X-assorted glass tubing feacuum draw

Safety Equipment

The following gear should be on hand each tyoeprocesdiodiesel:

o Chemicalresistant gloves (butyl rubber is best for methanol and lye)
o Small spray bottle with vinegar for neutralizing lye spills

e Fire Extinguisher

o Absabent material and spitontainment supplies

Assorted pumps, valves and plumbing

In the process of setting up a processing operation, assorted plumbing will be
needed to transfer materials. This will be done as needed for individual operations
dependng on the type of processor and site design you have.
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Operations

Operating processing equipment is not difficult, though it does take some
technical expertise. This will require basic mechanical and manufacturing
management skills. As there are not vaghbers of people with operating
experienceyou will most likely have to draw the experienced staff from related
activities.

Rating Examples: Biodiesel Processor

If you have researched and selected a processor that will meet your fuel
standards, callethe manufacturer to discuss a delivery date, and the operator of
your facility has sourced the lab equipmagite yourself 10 points.

If you feel pretty good about your decision of narrowing down the selection to two
processors, and your neighbor isengésted in a job as a biodiesel processor, give
yourself4 points.

If you are overwhelmed by the options for a processor, but you are working
through the various internet sites to determine the best fit for your operation, give
yourself 1 point.

Rate your ability to procure the appropriate equipment and technical
knowledge to produce biodiesel (1-10) 2X=

4.8 Storage anks
Biodiesel can be sted in stainless steet polyurethandganks above ground or
below ground. The most cost effectiwestem will usually include several 1000L
polyurethane tanks, for each batch, and a splash blend tank if you plan to recover
theb | e n d e r. Bresprocessedil, &s well as glyceran be stored in the
same tanks, as there are no current regulatarstdrage of these materials.

Tanks used to store biodiesel prior to distribution will most likelyoccupied
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by batches or blends. To determithe amount of storage needed, estimate your
daily production and figure how long you will need to store the product before
distributing. You might want to consider the method of filling and emptying the
tanks and fittings needed to prevent spillage.

Many petroleum companies do not recommend storing petroleum diesel for more
than six months The same holds true for biod& blends. Current industry
recommendations are for biodiesel to be used within six months or reanalyzed to
ensure that fuel contires to meet ASTM D 6751 specifications.

Tank Materials: Most tanks designed to store diesel fuel will store blends of B20
and above with no problem. However, B99 requires additional considerations.
Acceptable storage tank materials include aluminune|,dtaorinated

polyethylene, fluorinated pobyopylene, Teflon, and most fiberglass.

Moisture: Keep tanks dry. Moisture is detrimental when combined with any
biodiesel product and can ultimately affect both eaugipt performance and
equipment maintemace. Keeping tanks dry also minimizes bacteria and algae
growth. Periodic testing is remmended to ensure that microorganisms are not
present.

If your distribution site already has tanks and pumps for the fuel you will be
producing, give yourself 10 pus.

If your biodiesel processing operation has a few extra tanks not currently being
used for oilseed meal, but no long term storage identified, give yourself 4 points.

If your neighbors are going to come over each Sunday and pick up their fuel,
thoughyou are still figuring out how you are going to get it into their tanks, give
yourself one point.

Rate the ability to provide the necessary fuel storage prior to distribution.
1-10 _ x1=___

4.9 Financial $ipport

There are various methods to finangialpport your biodiesel processing operation.
Depending on the type of your operational structure, you might be funded by loans,
grants or investors.

Rating Examples: Statp Costs

If you have saved your pennies, are independently wealthy, or hawreestnent
group willing to grant funding for the purchase of biodiesel processing
equipment, give yourself 10 points.
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If youhave a good feelingbout your ability to borrow and pay back the required
funds tosupportyour entire budget including the puiée and installation of the
biodiesel processing equipment, giirself 2 points

If you are unable to secure the funding to purchase a comnmgatg processor
for biodiesel equipment, give yoursetfepoints.

Rate your ability to finance the start-up costs of the biodiesel
processing operations 1-10 X2=
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Chapter 5: Co-Product Markets

In the process of making biodiesky-broducts are create@ihese products are the meal from
crushing the oil, and the glycerin formed at the end of thespeiag.

5.10ilseed Meal
Camelina
Animal Feed Camelina meal used as a feed for livestock is still under
investigation and is awaiting the next level of approval from the Food and Drug
Administration (FDA)(as of Sept.2009). Though the meal alreadiyasbeen
approvel for a10%additive tobroiler chicken feed and 2% cattle feed,
research is underway fosing this feed folaying hens. This approval will be
crucial to the camelina meal market since the meal is high in efhéga , a
nutrient that ihighly sought after to increase the value of eggs. Current research
concludes that camelina is highglucosinolatesgiving food a bitter taste and
possibly altering thyroid functioning. Growers of camelina expect to hear a ruling
from the FDA regardinghe feed and hope for an approval as generally regarded
as safe (GRAS).

Pellet Fuel Camelina has higher btu rate, 10,000/Ib as compared to wood
8,000/1b, though it haa higher ash rate too. Pellets can be made from combined
sawdust and camelina meal to produce a high btu pellet for commercial grade
boilers that have been upgraded to facilitate the disposal of the ash. Pellets can be
made on site of the crusher and salthags or used within a vertically integrated
system.

Canola

Canola meal is one of the most widely used protein sources in animal feeds,
especially in Canada. It has an excellent amino acid profile and it is rich in
vitamins and essential mineralsidtpalatable and netoxic. Canola meal is also
a highquality organic fertilizer.

Mustard Seed
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Herbicide Application trials of mustard meal show high levels of effectiveness
with fungus, nematodes, cut wormgre worms, crab grass and other agtticral
pests. Mustard meal can be used directly on soila asganicsubstitute for
methyl bromiddumigation. Several varieties show excellent specialization
potential.

http:/Mww.brdisolutions.com/pdfs/bcota/abstracts/19/z347.pdf

Rating Exampleilseed Meal

If you are a landowner, crushing and processing biodiesel at a facility near
farmland where there is a market for the meapbgduct, and you have
negotiatel a price for the meal upon delivery, give yourself 10 points.

If you have included a pellet processor in your operation that happens to be set
up next to a sawmill and you have access to sawdust, and you plan to make pellets
to heat your buildinggive yourself 10 points.

If you have decided to use organic mustard in your biodiesel procesgpand
have a buyer fothe organic mustard meal as @rganicsoil fumigant give
yourself 10 points.

If you are using canola oil in your processor, ahd feedlot down the road is
interested in using your meal to feed their cows, give yourself 8 points.

If you will be storing the meal until the livestock feed producers can take it off
your hands in 6 months, give yourself 3 points.

If you will be giving the meal back to the | at
storage fees, give yoursélpoint.

Rate your ability to find a market for the oilseed meal (1-10)

5.2Glycerin

Crude dycerin is a byproduct of the biodiesel process. Uriimately there is a

large volume of incorrect (some of it dangerously so) information available on the
options for handling the crude glycerin.

A critical consideration i$0 make sure that the residual methanol in the crude
glycerin is not released imthe atmosphere. This needs to be very fodirhind
when considering your disposal/utilization plans. Much of the information
availableregarding biodesel waste glycerin managemenfoishomebrew diesel
enthusiagtor medium to largesized commerciabperations. Many of the home
brew suggestions, vilb not dangerous or illegal, are simply not practical for the
guantities of materialsvolved in communityscale systemd.he reverse ifue

for many of the commerciacale solutions. Tlhyerequire moreglycerin than you
will likely be dealing with.
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Glycerin will be 10% by weight of your B100 production
300 gallons of biodiesel = 2,190 Ibs of fuel

300 gallons of biodiesel crem219 Ibs of crude glycerin
300 gallons a day x 240 work days = 52,560 polyets

Purification
Purification of biodiesel glycerin to a USP or food grade product is not a cost
effective or viable option at this point in time.

You can chemically purify glycerol and bring it to an 80% grade of purity by
adding acid such as phosplt acid (expensive but easy to use) or hydrochloric
acid (which is very cheap and readily available but harder to use, and can destroy
stainless steel!). Both of thesebstanceare fairly nasty chemicals which require
additional precautions. Adding adio the crude byproduct splits up the soap into
free fatty acid and salts. The resulting black layer is your ffa, the amber layer is
80% pure glycerol, and the salt is dissolved in that amber glycerol layer. The type
of salts formed will depend on the Kiof acid used and whether you used NaOH

or KOH to make your biodiesel.

Somesmaltscale producers have further proceldbe acidified glycerirby
passing it over ion exchange resin beds to make a more pure (95%), readily
saleable product. The sales @gaciude selling this very clean version, very
cheaply, to dairy farmers

Anaerobic digestion

Theoretically glycerin works well in an anaerobic digester that is processing cow
manure. Regrts indicate that it actually ipmoves the efficiency of the metia
extraction rates. We have insufficient information at this point to understand the
finances that would be involved in such a relationship.

Waste to energy

Paying to dispose of crudglycerin at the regional waste-energy plant appears

to be the mst reasonable and responsible solution at the current time. Due to the
high energy content of glycerin it may be possible to negotiate a special rate.

Rating Examples: Glycerin Management

If your processing operation is in close proximity to a wastenewgy plant, and

they will take scheduled loads of glycerin, and you have the vehicle to transport
the material for other parts of your operation (such as seed transportation or wvo
transportation), give yourself 10 points.

If your processing operation bBalecided to experiment with a local anaerobic
digestion system at the local dairy to put energy back on the grid, give yourself 10
points.

CommunityMinded Enterprises 40
Co-Product Markets



If your processing operation h&ggun to develop a plao purify the glycerin to
sell on the soap market, givewself 5 points.

If you are paying a local collection facility to picip your used glycerin, give
yourself 1 point.

Rate your ability to find a cost neutral way to dispose of waste
glycerin 1-10 ___
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Chapter 6: Fuel Uses

6.1 Vehicle Use
Onre of the biggest advantages abdiesel compared to many other alternative
transportation fuels is that it can be used in existing diesel engines and can be
splashblended in at any ratio with petroleum dies&litside of a fuel filter
change, traditional diesehgines require zero modifications to attain the same
performance siengines operating on pure g&rodiesel This also means that
vehicles maynterchangeably utilize B10@getrodiese] as well as various
blends.

Biodiesel has slightly greater eissity, making it a natural lubricanEormal

studies by ASTM International have well established that blends of up to 20%

Biodiesel have zero impact on vehicle safety or longevitye Engine

Manufacturers Association (EMA) recently approved B20 forimsay currently

produced engineThese standards are documented in the internationally

recognized specification D6751.ndependent studies cl aim
propertieso |lead to greater engine | ong
industryat large.

Bi odi esel 6s gr eat e sotd floweBmotiesal begirs pellingi mi t a't
at a much higér temperature than that of g8trodiesel In generglB100 will

function well at 32legrees-. or higher, B50 at 18F or higher and B20 &tor

higher compared tpetrodieselat 3F or higher.

Fuel distribution and fleet managers must make additional operational
considerations when operating vehicles with B100 and BXX bleSdseral
commercially available angel additives, which when add at 1%
concentrations, will enable the free flow of B10G46F. Alternatively or in
conjunction, a variety of commercially available fliak heaters may be installed
in vehicles.

Biodiesel requireandher mechanical consideration. Biodiesel higher solvent
properties thapetrodieseland will dissolve any deposits within the fuel system
and fuel tank.Thus, if switching to pure B100, existing vehicles must phase into
its use over three tanks of fuel. The first tank is a B20 bl@ihe. secod tank is a
B50 blend and the third is pure B100he fuel line filter is monitored at each fill
and replaced during the last quarter of the third filhis prevents fuel line filter
failure as a result of cloggindNote: At up to a B20 blend no phagiin is
necessary.

The strong solvent properties also affect natural rubBegines produced before
1993 must be checked for natural rubber fuel lineund they must be
replaced with synthetic linesCost associated with filter or fuel limeplacements
are very minimal.
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Rating Examples: Fuel Utilization

If you currently have tanks and pumps as well as a fleet of vehicles that can utilize
the entire output of biodiesel, give yourself 10 points.

If youand partnerdhave a large fleet of vedtes that utilize diesel, but have
limited space and no existing distribution infrastructlgize yourself 5 points.

If you have no ability to utilize the fuel and plan on selling it to local gas stations
give yourself 1 point.

Rate your ability to utilize the fuel you have produced within an
existing group of partners. 1-10

6.2 NonVehicle Use
Markets for norvehicle use can be important to operations that are not seeking
ASTM certification Although there are other options, we will cover twaloc
options that could be marketabletire Inland Northwestegion.

Home Heating Oil

All known oil tanks and systems are compatible with a blend of home heating oil
and biodiesel at blends of 20% or less. All known gaskets, seals, hoses and O
rings are ompatible with blends of 20% or less biodiesel. Therefore, no cost of
conversion is expected to enable the utilization of B20 blends.

According to the Underwriters Laboratories in February of 2009, use of biodiesel
at levels above 5% may have a significeffiect on materials, performance or
combustion of some equipment.

Spokane County Residential use of home heating oil was reported at about
3,585,171 gallons in 2005. The region could support almost 180,000 gallons of
biodiesel if blended at 5%. The Wiesel used for home heating oil does not
require ASTM certification.
http://www.greenspokane.org/Citylnv20081231fBL.pdf

Marine Use

Marine use is not regulated by ASTM and thus is an option for use by processing
operations that are not inclined to acleelie orroad rating for fuel. Though not
required for the boating industry, recreational boat operators are careful to utilize
ASTM fuel in their engines so as not to void the warranty. This is not as true with
commercial vessels.

CommunityMinded Enerprises| 43
Fuel Uses



Use of biodiesel in Mrine applications is beneficial for a variety of reasons.
Water pollution is reduced by using Biodiesel in boat engines since there will be
more efficient burning of the fuel mixture, less carbon (soot) accumulation and
particulate (smoke) emissions. Fasstarting and smoother operation also should
reduce the discharge of unburned fuel. Any accidental discharges of small
amounts obiodiesel should have relatively little impact on the environment
compared to petroleum diesel, which contains more toxdmaore watessoluble
aromatics. Nonetheless, the methyl esters could still cause harm.

For the boating environemt, hodiesel should have less impact to aquatic and
marine organisms than petroleum diesel if accidentally spilled or inadvertently
dischargedver the side. However, théS. EPA still considers spills of animal
fats and vegetable oils harmful to the environment. In an October, r18i9g
under the Clean Water Act, as amended by the Oil Pollution Act of 1990,
vegetable oils are considered ldie petroleum. (In Francdjodiesel is classified
as food for transportation purposes.)

Rating ExampleAlternative Uses

If you have talked to a local suppler of home heating oillaidhehas offered to
contract with you to supply biodiesel f@sidential customer@andhas verified
that the biodiesel does not need to meet ASTM standards, give yourself 10 points.

If your neighbor owns a marina and would be willing to use some of your fuel if
blended for the commercial tug boats that get fuel fromthatgsa on the river,
give yourself 5 points.

If you plan to try to meet ASTM standards for biodiesel, but will use home heating
oil as a backup for batches that do not meet ASTM, give youtgadiint.

Rate your ability to establish a market for non ASTM certified
biodiesel that you can produce (1-10)
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Chapter 7: Vertically -Integrated Operating Systems

Vertical integration is a key concept for the success of a comrrsratg biodiesel program.
Nowhere is this truer than the connection betweemittiiesel producer and consumer. Due to
the relatively small volumes of fuel, starting up a dedattel distribution center is not a viable
option The marketing and distribution will most certainly require partnership with an existing
fuel distributor,gas station, fuel cooperative or large fleet.

In order to get a sense of scale remember that -@8ldh a day processor will produce up to
72,000 gallons of fuel annually.

That comes to:

432,000 vehicle miles at 6mpg

1,080,000 vehicle miles at 15mpgd

1,440,000 vehicle miles at 20mpg.

Below are a few examples of a vertically integrated structure. Though these operations are
specific, please know that they are examples and your situation could include a variety of these
pieces, and be just as bla. The most important part for purposes of rating, is the number of
components involved in your operation. The three main categories of vertical integration is the
growing of the seed, the crushing and processing into biodiesel, and the use of the fuel.
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Rating Examples: Vertical Integration

An example of a vertically integrated-op structure could take many forms. For
example, a group of growers ansmall rural towncould start a newgeneration

co-op with a $8,000 buyin. This funding would support the purchase of crushing
and processing equipment and a fuel tank located in a central area for most
growers. The growers would take turns with camelina crops on land where yields
are not as high. Some growers woatthtribute their land for two years, while
others wait for a rotation or grow something else for two years. Though all
growers on not contributing every year, all members of the coop have access to
fuel directly related to the contribution of seed growhey would employ an
operator for the biodiesel process, and make the fuel accessible to all growers at
a central pump. A card system would keep track of their fuel use with a debit card
type system. This system incorporates all three major componeetsicdlv
integration, growing, processing and fuel ushis fully integrated system would
rate 10 points

A municipal system could be set up at a school, where they are the end user of the
fuel. They could purchase the seed from local growers, or talloteegs about
donating the seed for the project. The school could hire a person to manage the
processing and storage aspect of the process, ensuring the fuel meets ASTM, has
been blended correctly and does not void the warranty of the school buses. The
schal could also choose to purchase a pellet machine and sawdust, to make
pellets from meal left over from the seeds. These pellets would be burned in a
modified boiler in the school and could heat the school for the winter to save
additional energy costs. Thsystem would be highly effective, as it includes two

of the vertically integrated components, processing and using, and it uses the left
over meal to save additional costs for the schbbis partially integrated system
wouldrate 7 points

A commeral operation could include just the processing of the fuel made from
waste vegetable oil in an urban area. This operation could clean and prepare the
wvo, process it into biodiesel, splash blend the fuel and sell it to a local retailer.
This model uses gnone aspect of the vertically integrated model, and is not as
viable as models that include more pieces of the sy3i@isinonintegrated

system wouldate 3 points.

Rate your ability to create a vertically integrated system 1-10
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Chapter 8: Team Members
Now that you have an idea of your program design and next steps identified, it is important to
carefully organize and operationalize a business structure and staff resources.

Even the mostomprehensivalll pl an wonot yi el d usanarayeof sf ul r est
dedicated talented staff overseeing and implementing all aspects of project. Depending on the

type of operating system of your processing operation, you will need someone to oversee the
day-to-day operations of the process. Evaluate thes:eéyour operation to set up your system

and employ operational and administrative assistance.

The operational structure chosen will depend on numerous factors. The primary functions to
include are:
1. Organizational OversightSchool district, muicipality, Corporation, CeDp)
e Program Director
e Financial Oversight
« Human Resources
e Legal (permitting)
2. Program Consultants: (Areas of technical assistance necessary)
3. Operational Staff
o Site Director
e Technical Expert
e Equipment Operator
e Transportatn Coordinator
e Agricultural/feedstock Expert

Rating Examples: Team Members

If you have a group of people that have been making personal batches of biodiesel
and you have been meeting on a regular basis to discuss the various ways you
could set up an opation and you have contacted a professional about the

financial structures of corporations and you have made a commitment financially
to ensure the success of the operation, give yourself 10 points.

If you have approached you local grain supplier abouiniag a ceop to operate
a biodiesel facility and he is also interested in selling the fuel at the pump in the
back of the feed supply store, give yourself 5 points.

If your sistefs girlfriend is interested in running the operation you have been
talking about for the past two years, give yourself one point.

Rate the ability of the various team players to make this project a
success 1-10
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