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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 be a how to guide. If you decide to make 

Biodiesel at home using any information contained in this book, you absolve the author sponsors 

or organization of any liability from any damage to yourself or your vehicles, equipment, home, 

etc. The reader acknowledges that 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. Authors, sponsors or 

organizations assumes 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 upside, biodiesel offers 

the potential for increased energy independence from imported oil, reduced net carbon emission, 

lower associated health risks, and more jobs for Americans. Early efforts to produce biodiesel 

have run into problems such as: 1) fuel crops competing with food crops; 2) the financial 

challenges of high vegetable oil feedstock prices at times of low petroleum costs; and, 3) the fact 

that common crops such as soybeans have low net energy gains when these crops are grown 

using petroleum-intensive farming practices. 

 

For many addressing these challenges, strategies for minimizing the downsides have focused on 

a wider variety of feedstocks and smaller-scale approaches for crushing oilseed and processing 

fuel. 

 

ñSmall-scaleò is a relative term. For some, ñsmall-scaleò means collecting waste vegetable oil 

(ñWVOò) from the local fast food restaurant and converting it into ñhome-brewò biodiesel in a 

garage. For others, ñsmall-scaleò means building a 10 million gallon-a-year processing facility.   

 

Unfortunately, unless the home-brew operators are very careful, there are a handful of significant 

environmental and health risks involved with handling the materials and waste stream. In 

addition, such systems are ill-suited to handle anything but the smallest of volumes. 

  

As for the 10 million gallon-a-year operations ï many of these have encountered challenges with 

unstable feedstock prices and supplies, as well as relatively low market prices for these products. 

  

We believe there is a scale of operation that can borrow the strengths of these two approaches 

while leaving many of their shortcomings behind. 

 

We call this approach Community-Scale Biodiesel. 

 

Community-scale biodiesel is not a cookie-cutter methodology; instead, it begins with looking at 

a communityôs assets and needs to determine what approach will work best.  

 

The purpose of this manual is to provide municipalities, cooperatives, growers, businesses, 

schools and other community-based entities a general understanding of what goes into creating a 

community-scale biodiesel operation. This publication also includes a scoring system designed to 

take a quick inventory of that entityôs assets in order to determine the general feasibility of 

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 viable, sustainable community-scale biodiesel system. 

 

Key Concept #1: Marginal Land / Rotational Crop  

 

Marginal land is land which has proven limited in its value to viably produce a food crop. Our 

Community-Scale Biodiesel system is founded on the principle  that any agricultural oilseed 

production for biodiesel must occur on marginal land ï or in some cases, in effective 

rotational use with other crops. There are ethical as well as economic reasons for this principle.  

Ethically, humanity faces a worldwide challenge to feed a fast-growing world population. One-

third of that population faces each day unsure of where its food will come from. The recent 

ethanol push in the U.S. diverted substantial amounts of corn acreage for fuel use and 

contributed to the raised food prices worldwide. The consequences of mass ethanol production 

have had major negative impacts worldwide, and Community-Scale Biodiesel aims to not 

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

 

Economically, developing fuel crops on food acreage means oneôs source of vegetable oil is 

always subject to the instability of the food commodity prices. As soon as the price of a 

commodity crop goes up, the fuel crop may be supplanted and the biodiesel business 

undermined. In the Pacific Northwest, these exact dynamics have closed down many biodiesel 

start-up 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 efficiencies by capturing upstream and downstream 

profit margins. In order for a community-scale biodiesel system to be viable, it should involve 

some sort of vertical integration.  

 

We will describe in depth vertical integration in this handbook, because it is a key ingredient of 

the Community-Scale Biodiesel model. Please remember that even though we will show some 

specific models, there is no limit to the potential variations. 

 

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

 

In business school, students learn  to seek economies of scale. The bigger the better, because 

usually that means costs can be driven down. Community-Scale Biodiesel works on a different 

principle. You might call it the ñstart smallò principle or the ñlook for the right nicheò principle. 

The biodiesel processors and oilseed crushers referred to in this guidebook are geared toward 

production of 100-300 gallons of biodiesel per day. You may launch a successful system, and 

you may want to increase production beyond that level; if so, our recommendation would be to 

simply add these containerized small units, so that if market conditions change, subtraction is 
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also feasible. The ñSmall is Workableò approach allows for flexible adaptation to a volatile 

marketplace. It also allows for community self-determination, rather than dependency on forces 

beyond a communityôs control.  

 

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

dimension of small-scale safety of processing and quality of product. 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 personal computer (read ñcommunity processorò ) is making its appearance.  

 

Now weôll proceed to the text and the rating system, offering you an opportunity to assess your 

readiness to install a community-scale biodiesel system, and emphasizing conditions in the 

Inland Pacific Northwest.  

 

Rating System 

 

At various points in this document, you will be asked to rate your ability to gather the necessary 

resources required to implement a community-scale fuel system.  These ratings will be done on a 

scale of 1-10. We have included stories to illustrate how a potential scenario might rate. These 

are not intended to be taken literally; rather they should give you a sense of where your situation 

may fall in the 1-10 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 go along. These numbers will be used to fill in 

the star chart, found in Appendix B, that will give you a visual over-all rating for your situation.  

 

The worksheet will use multipliers to incorporate the relative importance of different ingredients 

of the system. For example, Processing capacity is relatively more important than storage 

capacity, though both are key aspects. Finally, the numbers will be arranged in a viability star, to 

better illustrate your programs various strengths and weaknesses. 
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Chapter 1:  Operational Structure for Biodiesel Production 

 

Operational structures for producing biodiesel can be put together in many ways. The more 

vertically-integrated a system, the more financially feasible the system will be. Though we have 

offered a few options below, your ability to set up a system will be dependent on your particular 

assets and obstacles. 

 

It is important to understand the concept of a vertically-integrated system, so that as you learn 

about the various building blocks, you can keep them in a larger context. Your capacity to build 

a vertically-integrated system will be rated at the end of this manual. Keep in mind that the 

following examples are only intended as examples; please do not let them limit your 

imagination. 

  

1.1 Co-Op 

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 system, or both. A co-

opôs involvement in a community biodiesel program can be as limited as a fuel-

buying group, or such that it includes partners from every aspect of the process. 

 

Fuel buying co-op - A fuel buying co-op is a group of customers who combine 

their buying power to negotiate lower prices for transportation fuels and/or 

heating-oil. Such co-ops also have the advantage of being able to control the types 

of fuels that are sold, where and how the fuels are sourced and a variety of other 

factors, depending on their interests. 

 

Growerôs co-op ï Growers co-ops usually work to promote and develop the 

markets for specific crops. They also serve as a forum to share technology, 

increase leverage on relevant legislation, and keep up-to-date on the latest 

information. 

 

Co-ops can also include partners involved in aspects such as land owners, farming 

operations, transportation, storage, crushing, processing, and distribution of fuel. 

The stem-to-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 the partners of the co-op also being the end users 

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

 

 

 1.2 Municipal  

For purposes of this discussion, a municipality could be a town, county or tribal 

government. Municipalities are particularly well suited to run a community-scale 

system, as they also stand to benefit from the economic boost such a system 

provides to the local economy. 
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Similar to the co-op models discussed above, a municipality can have a role as 

simple as that of the end user, or it can own 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 a program so that it channels the maximum 

benefit back into the community. 

 

 

 1.3 Commercial 

The large-scale commercial biofuels industry has been besieged with challenges 

such as competitive costs of petroleum fuels, to growers switching crops, to 

public backlash against using potential food-crop land to grow fuel crops. Many 

of these issues can be attributed to scale and approach. There are many viable 

commercial approaches to community-scale biodiesel. Treating biodiesel as a 

value-added proposition for farmers is just one of many approaches that can work 

as a commercial model. 
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Chapter 2:  Feed Stock Sources 

 

The production of biodiesel starts with virgin or waste vegetable oils. A variety of oilseed crops 

grow well in our region, though most are suited to high-value 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. 

 

2.1 Waste Vegetable Oil (WVO) 

 WVO Supply 

Used cooking oils, animal fats and the general set of products referred to as Waste 

Vegetable Oil (WVO) can be a good feedstock for biodiesel production, 

depending on the condition and quality. Commercial cooking oils and fats may be 

available from restaurants or other institutional food preparation or processing 

operations.  

 

Restaurants and commercial food processors use many different oils for frying 

foods.  These oils are subjected to very high temperatures as well as fats and 

water from various foods. The process of frying food changes the physical and 

chemical make-up of the oil, increasing the acidity and water content.  This 

affects the transesterification process (the chemical process of making biodiesel). 

Higher free fatty acids (FFAôs) require more catalyst and alcohol, which in turn 

increases production costs.  Other problems may arise when trying to process 

biodiesel from oils high in water or FFAôs.  WVO with the least amount of water 

(under 1%) and low FFAôS (fewer than 5%) are desirable. 

  

Places to look for high quality oil would be restaurants that fry low fat foods, 

vegetables, fish, chicken, and potato chips. The types of WVO to look for are 

Canola, Soy, Sunflower and Corn Oil in this order. The thickness or viscosity of 

the oil becomes a concern in cold climates as biodiesel made from heavier oil has 

higher viscosity and poor cold weather performance.  Thinner oils will have better 

cold flow properties and better cold weather performance. Biodiesel made from 

WVO will usually have a higher viscosity than biodiesel made from virgin oil due 

to the physical and chemical changes made to WVO in the frying process. There 

will not be a large temperature difference, but one can expect a few degrees 

difference.  

 

Rating Examples:  WVO Supply 

 

If you have assessed the local chain restaurantsô supply of oil, have defined the 

contractual terms for the collection, and are all ready with the equipment to 

collect the waste vegetable oil, give yourself 9 points. 

 

If you have identified a local chain that would sell their waste vegetable oil if you 

keep the pick-up area clean and pick it up weekly, give yourself 4 points. 
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If you have thought about sources of waste vegetable oil to supplement the oilseed 

you plan to produce, give yourself 1 point. 

 

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 source, you will need to be able to provide a 

regularly scheduled pickup of the WVO. Many existing operations have found it 

best to provide a separate barrel or larger tank to keep the collectible 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 collection, so much 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 hook directly up 

to the fryer and pump the oil through a series of filters and store the oil in a tank 

with a low-watt heating system.  

 

Once the collection system is in place, you will need to transport the WVO to 

your processing facility. While some operations simply collect the full containers 

and replace with empties, it is easiest to have a pumping system to transfer the oil 

to a collection vehicle. 

 

A final important feature of a successful WVO collection program is some form 

of education program. Such a program 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 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 allow food particles to settle to the 

bottom of a storage container and then the oil will be near the top of the 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 biodiesel 

processor, the oil must be heated to remove water. 

 

Rating Examples: Collection of WVO 

 

If you have contracted with a 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 have two restaurants with different operations systems to use vegetable oil, 

and you have a flatbed truck to transport the WVO, which provides you an ample 

supply for your needs, give yourself 5 points. 

 

If you have a cousin who owns 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 processing facility, give yourself 2 points. 

 

 

Rate your ability to collect your communityôs waste vegetable oil.  
(1-10) _____ x1= _____ 

 

2.2 Oilseed 

  Crops 

The Inland Northwest is well-suited to grow oilseed crops that are not in 

competition with food or existing hay production. Depending on your specific 

sub-region, farming experience and storage capacity, you might be better suited to 

different crops or crop rotations. 

 

Camelina 

Camelina, a brassica, is generally grown as a summer crop.  It can also be 

planted as a fall or winter crop in milder climates. It has a short growing 

season, usually less than 100 days, and can survive drought and low 

amounts of rainfall better than most other oilseed crops. Broadcast seeding 

is possible, though drilling is recommended. Camelina is resistant to 

disease, has few insect problems, and competes well with weeds if grown 

at high density.  Thus, it can be grown on marginal ground.  

 

Camelina seeds are small-- 220,000 to 450,000 seeds per pound-- and oil 

content is 29 to 41 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 high-quality-- high in omega-3 and omega-6 

fatty acids. Its meal has 45 to 47 percent protein and 10 to 11 percent 

fiber; however, it 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 lbs per acre seeding 

 Seed Yield:   1500 to 2000 lbs per acre 

 Oil/Fuel Yield:  54-72 gallons per acre 

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

 Storage:            50 lbs per bushel or 26 bushels per 

acre 

 

Canola  
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Canola, also called rapeseed, is second to soy as the largest biodiesel 

feedstock in the United States. In 2006, the U.S. had over 1.6 million acres 

in production. Canola is low in euricic acid and glucosinolate content. 

Canola grows well in the Inland Northwest on most soil types, but it 

requires good drainage.  

 

Seed size ranges from 80,000 to 135,000 seeds per pound, 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 and transportation 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 lbs per acre seeding 

 Seed Yield:  1,400 to 1,800 lbs per acre 

 Oil/Fuel Yield:  57-74 gallons per acre 

 Meal Yield: 980 to 1,260 lbs per acre 

 Storage:  50 lbs per bushel or 32 bushels per acre 

 

Mustard Seed 

Yellow mustard is a spring-seeded crop that grows best in cool areas (less 

than 85 degrees), and though tolerant to frost, severe frosts can destroy the 

crop. As it is a different genus, it will not cross pollinate with brassicas. It 

performs best on well-drained soils and is more drought tolerant than 

many other oilseed crops. The crop is susceptible to many of the same 

diseases as brassicas, a fact which 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 per pound, and 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 in long-chain fatty 

acids, so biodiesel made from mustard has properties different from 

biodiesel made from most other oilseeds. Mustard meals from current 

varieties are high in glucosinolates, hence feed use is limited. The 

University of Idaho has done extensive testing for the cropôs use as an 

oilseed and with the meal as a natural pesticide. 

 

 Seeding:  3-6 lbs per acre seeding 

 Seed Yield:  1,200 to 1,600 lbs per acre 

 Oil/Fuel Yield: 51.5-68.75 gallons per acre 

 Meal Yield: 840 to 1,120 lbs per acre 

       Storage: 30 lbs per bushel or 46 bushels per acre 

 

  Land Use  
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Using high-value croplands for the production of oilseeds has historically proven 

problematic for two reasons. First the volatility of grain and oilseed markets has 

made it difficult for biodiesel plants to secure a steady supply of oilseed at a 

predictable cost. As grain and oilseed prices were hitting historic highs in the past 

few years and the price of petroleum diesel was dropping, many start-up 

operations were forced to shut their doors or drastically alter their operations. 

Secondly, creating a scenario where fuel crops are competing for land and driving 

up the prices of food crops is a no-win 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 small-scale operation. Typically, a small-scale operation does not 

have the ability to stockpile and access multiple sources such as a larger operation 

does. For this reason, identifying resources dedicated to providing oilseed for a 

community-based biodiesel program 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 prospect. In the 

Inland Northwest, to call land marginal means it is not very good for growing hay 

or other traditional food crops such as barley or wheat. It is the last to be planted 

under good conditions and the first to be avoided when situations are bad. Low 

quality soil and limited rainfall are typical reasons why land gets ñmarginalized.ò 

Due to the challenges of profitably producing traditional crops on such lands, the 

expectation for profits per acre are less than on higher-performing acreage. 

 

Oilseed crops also work well as rotational crops for wheat, but remember when 

factoring this approach into your plan, that you will need to build a consistent 

supply year after year. 

 

The potential for landowners to participate in oilseed production can include the 

10-acre lot with a house, mid-range landowners, and large-scale operators as well 

as municipalities and tribal entities with tillable acreage. 

 

Typically, a few relatively large plots of land will form a more efficient system, 

whereas a wide variety of small plots will make for a more stable supply, as the 

risk of crop failure and farmer 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 farmer who produces barley and wheat, and you have 200 acres of 

marginal land that does not produce  enough of these commodity 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 diversify your crops and 

contribute to a local source of fuel, give yourself 9 points. 

 

If you are a homeowner who has 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 you would like to turn the ground into productive 

farmland, give yourself 5 points. 

 

If you live in a town and donôt have land, give yourself one point. 

 

 

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 BiodieselðNo 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 operator to seed and harvest the crop. A 

larger-scale farmer might have the necessary equipment, but might 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 assistance to 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 neighbors who 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 with round-up. 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 drills, no-till drills and 

broadcasting followed by a roller are options depending on the seed type. The 

most important aspect is good seed to ground contact and not planting too deep 

(only ½ inch into the soil). 

 

Also dependent on the seed type, most harvesting can be done with a simple 

combine. Although some seeds can be rather small, especially camelina, no 
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special equipment is needed. Combine settings vary depending on seed size and 

weight. 

 

 

 
   

 

Self operator 

Landowners who currently seed and harvest their own crops are well-suited to 

grow oilseed crops. Depending on each landownerôs equipment, or shared 

equipment with neighbors, he/she should be able to cost-effectively seed and 

harvest these crops.  

     

Custom operator 

Landowners owning smaller pieces of land who 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 harvest, and for transportation of 

equipment. This method can be cost-effective for clusters of landowners, usually 

growing grass or weeds, who can share transportation costs for custom operation 

of their fields. This option is especially beneficial for marginal lands, because  

land that has been parceled into housing was previously farmland, or marginal 

farmland. Custom operating small tracts of land would bring such land back into 

production without competing with food crops. 

     

Owner leases land to operator 

In some cases, landowners may have retired from farming, or own acres that are 

well suited for farming, but have no interest in operating the land. They 

commonly lease the land to farmers at a reasonable rate to encourage crop 
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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 Operations 

If you are a local farmer, producing commodity crops, and you own the 

equipment to prepare the ground, seed and harvest an oilseed crop, and you have 

previous knowledge of producing oilseed crops in your region, give yourself 10 

points. 

 

If you own 200 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 you have 50 acres of land that has not been farmed in a generation, and the 

landowners around you are only interested in weed management, give yourself 2 

points. 

 

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

 

 

Oilseed storage  

On-farm bins, on-farm bulk bag storage, commercial bin storage, bins at the 

crusher site or bulk bag storage at the crusher siteðsome or all of these 

approaches may be used to store oilseeds prior to crushing. The most efficient 

system is the one that best utilizes the existing resources in your community. Bags 

and bulk bin storage have trade-offs. See information in section 2.2 to determine 

the bushels or tons you will need to store. 

 

Bags    Bulk 

Flexibility of storage  Inflexible storage 

   Partly mechanizable  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 

Oilseed transportation needs will be a direct result of the storage solution system 

in place for the storage of seed. It may involve the use of grain trucks for 

transportation of the seeds to a central storage facility, the ability to load, 

transport, unload and move 1-ton bulk bags, and so forth. If you have a 30,000 
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bushel bin storage at the site of the processor, you will only need to worry about 

getting the seed to the site. 

 

Rating Examples: Transportation and Storage of Oilseeds 

 

If the warehouse where you plan to set up a biodiesel processing operation has 

bulk storage bins, with 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 the 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 miles away from your processing plant to 

rent for the next 6 months, give yourself 4 points. 

 

If you have to hire someone to get the seeds from an off-site storage location to 

your biodiesel operations facility or to another oilseed processor to sell, give 

yourself 3 points. 

 

If you are not really worried about storage and figure you will deal with it once 

the seed has been harvested, give yourself one point. 

 

 

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 determined, it will be necessary to determine 

how to prepare that feedstock for production. Waste vegetable oil and/or an oilseed crop will 

need to be cleaned before 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 Preparation ï Waste Vegetable Oil (WVO) 

Different techniques can be used for storage and filtration. In general, if the oil is stored 

long enough (one to two weeks) to allow food particles to settle to the bottom of a storage 

container, then the oil near the top of the container (with lower concentration of solids) 

can be pumped through a filter and into the biodiesel processor. Typical filtration is done 

using 250 to 400 micron filters. WVO is also rich in water. At some point, either in 

storage, or in the biodiesel processor, the oil must be heated to remove the water.   

 

Titration  

The transesterification 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 determine the amount of catalyst required for 

transesterification. A chemical titration is performed on the oil to determine its 

free fatty acid (FFA) content and in turn, to determine the amount of catalyst 

needed for the transesterification reaction. 

 

  Purchase of Processed WVO 

Having a source to purchase pre-processed WVO is recommended for those times 

when there are problems with the regular source of WVO. 

 

Leased oil  

Some WVO processors have begun experimenting with the process of leasing oil. 

In this scenario, the supplier who provides the restaurants with their fry oil is the 

same party that collects the waste oil and reprocesses it. 

 

  Storage of oil prior to processing 

Used WVO is collected from restaurants and households, brought to a central 

holding facility, 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 allow food 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 micron 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 through these 

processes, give yourself 10 points. 

 

If you have talked to the owner of a vacant building about leasing the location 

for an ñindustrial useò and have priced out the equipment and chemicals 

needed for titration, give yourself 4 points. 

 

If you are pretty 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 yourself 1 point. 
   

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

 

 3.2 Feedstock Preparation ï Oil Seed 

The production of biodiesel from oilseeds requires the process of crushing the oil 

from the seeds. This will produce two products, oil and meal.  We will address the 

handling of meal in chapter 5.  

 

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 costs (energy), cold press is recommended. 

 

On-Site Crusher  

Oil from an on-site crusher reduces the cost of transportation of oil and meal. 

Though both will need to be stored and managed from the same location, these 

cost reductions could be a means to a viable operation.  

 

  On-Farm Crushing 

Crushing operations include storage for the type of seed that will be crushed and 

storage for the two products of crushing, oil and meal. On farm crushing is ideal if 

the farm not only has storage capacity, but a building to house the crushing 

equipment. The meal can be used by the farmer as a feed, as a soil amendment, or 

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 could be local, within the community, or a large, non-local 

processor until a local processor has been established. Oil can be 

transported from farms to a local processor in small batches of drums, or 

stored on the crusher site until enough oil has accumulated for a semi- 
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truck load (assuming the crusher has enough capacity for large oil 

storage). 

 

Meal Storage for Farm Use 

Meal produced from crushing can take up quite a bit of storage space. 

Landowners can decide if the value of the meal would be beneficial as an 

application to their land, or sold for various uses such as livestock feed or 

pellet production for furnaces. Depending on the application, storage 

space will need to be taken into consideration. 

 

  Centralized Crushing 

Centralized crushing can occur at a local crushing plant. Generally, landowners 

growing a seed crop within 25 miles are responsible for delivery of the seed to the 

crushing operation. Distances greater than 25 miles will need assistance 

transporting seed to the crusher. Depending on the amount of seed produced, a 

semi truck or grain bulk bags could be used to transport seed. 

 

   Oil Storage for On-Site Processing  

Crushing operations which also process biodiesel from oil crushed on site 

will need to consider storing the oil between systems. The oil could be 

stored in bulk at the operation, in tanks suitable for the size of the 

processor. Poly-tanks are suitable for the storage of the oil, but not for 

storing biodiesel. However, tanks that store the biodiesel could at different 

times be used to store vegetable oil, 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 region, will need to be stored in a way that makes it easily 

loaded for transport. This could occur in large tanks or drums, depending 

on the processor size. 

 

  Crushing Oilseeds to Lease to Restaurants Prior to Processing 

A crushing operation that plans to lease oil from thier operation to a restaurant, to 

collect and process into biodiesel, should 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 includes heating 

the oil to kill bacteria and processing the oil though a centrifuge to extract 

particulate matter.  

 

Purchasing Oil  on the Open Market 

Another option is to purchase vegetable oil rather than process oilseeds. 

Vegetable oil, either crushed from seed or waste vegetable oil that has been 

cleaned, can be purchased on the open market at a per 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 waste vegetable oil processors 

would give you a good idea of the cost and viability of purchasing virgin oil. 
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Rating Examples: Crushing Oilseeds 

 

If you have researched, and decided upon all of the components of a crushing 

operation and have secured the necessary financing, give yourself 9 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 electricity, and 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 to 10 tons per day 5 tons per day 

Dimensions  65(l)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 
qualifications 

Centrifuge and heater needed 
to clean final oil product yes no 

operation 

Semi-automated, labor 
needed to stock bins and 

empty products Fully automated 

Semi-automated, labor 
needed to stock bins and 
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 biodiesel is the next step in the process. Storage and transportation of 

ready-to-process oil will vary from system to system. The greater the extent to which the 

feedstock preparation and processing is physically integrated, the lesser the need for complex 

storage and transportation infrastructure. 

 

This section will cover the materials, operation design, equipment and permits necessary to start 

production. This manual will 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 chemical handling practices and 

all applicable codes and standards should be reviewed and followed. Any group evaluating 

biodiesel production needs to make sure they fully understand the chemical processes and the 

inherent safety issues involved with processing biodiesel.  

   
 

4.1 Permit Compliance 

Even though Community-Scale Biodiesel will lie on the small and benign side of 

the spectrum of industrial activities, the licensing and permitting issues for 

community-scale biodiesel production are not unlike those needed for any typical 

industrial production. Certain general permits and licenses are always needed for 

whatever business is being run. Plus, there are a handful of special permits needed 

because the product is potentially hazardous. The production of biodiesel 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 are common to all industrial operations, but some locations will have 

different, specific permits pertaining to unique environmental situations and 

environmental impact. 

 

In general, permits which a grower and/or producer will need will be: business 

licenses, building and grading permit, conditional use or special use permit, 

electrical, plumbing and mechanical permits, road permits, fire permits, boiler 

pressure vessel permits, solid waste handling permit, on-site sewage system 

permits, fuel tax licenses, air quality 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 the State Environmental Policy Act or S.E.P.A. which impacts producers 

of bioproducts, requiring compliance and, therefore, permits.  Conversely, there 

may be fewer permits required than those listed above depending on your current 

situation or stage of production. For example, if a producer already has a suitable 

building for the production of the bioproducts, then 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 your production, 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 conditional use 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 overseeing 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/planning/cup/condition.htm#what_is_anchor 

 

Archaeological Review 

If you are building, you must be sure that before your first shovelful of soil is 

tossed, an archaeological review is performed at City Hall. Ensuring the site does 

not have significant historical value 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 you are receiving 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://apps.ecy.wa.gov/pertmithandbook/permitdetail.asp?id=4 

 

Building License 

In general, for 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 area. Have 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 on the 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 correctly, you will probably 

need to change these systems in anticipation of the addition of the equipment for 

production of the biofuels and products. Again, the 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 available for the inspector to review, and he/she 

will inform you of the necessary permit you will need for these systems, as well 

as who to contact for those permits. More information can be found at: 

http://www.spokanecounty.org/bp/content.aspx?c=2290 

 

Road permit 

Depending on where your project is located, you may need to upgrade roadway 

access for transport of your product. Your local road may only be rated for a 

specific amount of traffic and tonnage. Production of bioproducts at your site may 

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
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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 or state 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 your project 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 expensive. The reason for this is due to the 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 release those chemicals 

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 hazards, processing equipment, storage containers above ground and below, 

and fire suppression systems in case of fire.  You will need to contact your local 

fire house for information concerning codes and code enforcement. Typically, the 

building inspector can let you know when to have your site inspected for fire code 

compliance and safety.  

 

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

departments. Costs vary and change depending on the region and who is issuing 

the permits. For a good 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.pdf 

 

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 and pressure 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 5/7/2009, The City of Spokane issues the boiler permits through its building 

services department. Costs vary and change depending on the region and who is 

issuing the permits. For a good example of the costs involved with   permits for 

production and storage of hazardous materials, please visit: 

http://www.buildingspokane.org/Applications_New/Boiler%20Operator%20Lice

nse%20&%20Fee%20Info.pdf 

  

http://www.wsdot.wa.gov/contact/officelocation.htm
http://www.spokanecounty.org/data/engineers/EnvPrograms/BrochureE10.pdf
http://www.spokanefire.org/prevention/documents/TANK.pdf
http://www.buildingspokane.org/Applications_New/Boiler%20Operator%20License%20&%20Fee%20Info.pdf
http://www.buildingspokane.org/Applications_New/Boiler%20Operator%20License%20&%20Fee%20Info.pdf
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Solid Waste Handling Permit and Testing 

The production of bioproducts often results in solid waste byproducts. The 

production process will determine if you need to have a solid waste permit. 

Farmers who grow crops for production do not need a solid waste permit. Contact 

the local heath department about your specific solid waste handling, recycling and 

disposal plans.  To find a local health department visit: 

www.doh.wa.gov/LHJMap/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 volume of product that was not previously taxed. For a good 

example of what these costs look 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 construction. Although all of the 

biodiesel processors recommend capture most of the methanol produced in the 

process, they are not able to capture 100%, thus creating air quality issues. 

Biodiesel processing facilities are a new source of air contamination. Depending 

on what county you are in, the local clean air agency or the Department of 

Ecologyôs regional office will review and approve this permit. 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 to assist with the submission of your 

application, and the handbook is located at: 

http://apps.ecy.wa.gov/permithandbook/permitdetail.asp?id=1  

 

In addition to meeting requirements of state and local air pollution control 

regulations, a number of federal requirements may apply, depending on the 

process steps and size of the biodiesel operation. The agency that will process 

your NOC application can assist you in identifying which state and 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 requirement is dependent 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 your location 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 early in your sighting 

http://www.doh.wa.gov/LHJMap/LHJMap.htm
http://www.dol.wa.gov/forms/441750.pdf
http://www.dol.wa.gov/vehicleregistration/fueltax.htm
http://apps.ecy.wa.gov/permithandbook/permitdetail.asp?id=1
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process. Purveyors need to determine their ability to serve any impacts your 

facility would have on their system. They will 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 (non-domestic) wastewater cannot be discharged into a septic system. 

If you are not able to hook up to a wastewater 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 that will receive less than 3,500 

gallons of domestic sewage per day. The Departments of Health or Ecology will 

review and approve the permit for larger on-site sewage systems.  For 

Washington State information as of 5/29/2009 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, or to 

land (groundwater). You are encouraged to schedule a pre-application 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 explain 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 grade, re-contour or otherwise disturb 

more than one acre of soil 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 construction, the 

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 treatment 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. 

http://www.srhd.org/services/liquidwaste.asp
http://apps.ecy.wa.gov/pertmithandbook/permitdetail.asp?id=16
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Environmental Reviews 

Biodiesel producers who plan to sell fuel 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 biodiesel 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 your local building 

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/apguide1.htm#howmuchwill

thiscost 

 

Carrier Registration and Common Carrier Permit  

Contact 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 the permit are based on your gross vehicle weight. 

Washington state Form information visit www.utc.wa.gov 

 

Department of Ecology 

Contact the department of ecology to inquire about specific permits you will need 

for your area. For example Washington State requires permitting concerning 

Facility Oil Handling Standards for Over-Water Transfers. As well as Permits for 

Hazardous/ Dangerous Waste Management. Timelines for application for these 

permits will vary so it is best to inquire about them directly. Washington State 

Department of Ecology: http://www.ecy.wa.gov/programs/wq/permits/ 

 

Spill Prevention, Control and Countermeasures 

Spills of hazardous materials or oil are easiest to clean up if they are kept to paved 

or concrete areas. If the spill occurs on these areas, great effort should be made to 

keep if off soil or water bodies.  

A facility that stores more than 1320 gallons of oil, 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 spills by thoughtfully designing their storage and processing areas 

and to make a plan on how to respond in case a spill should happen. For more 

information about SPCC plans go to: 

http://www.epa.gov/emergencies/content/spcc/index.htm 

 

Business License 

When starting 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 

http://www.ecy.wa.gov/programs/sea/SEPA/apguide/apguide1.htm#howmuchwillthiscost
http://www.ecy.wa.gov/programs/sea/SEPA/apguide/apguide1.htm#howmuchwillthiscost
http://www.utc.wa.gov/
http://www.ecy.wa.gov/programs/wq/permits/
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limits, consult with your local offices to determine the business license needed to 

run your operation. 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 Examples: Permits and Licenses 

 

If you are in the process of planning for a Community-Scale Biodiesel 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 construction of your new building and equipment, with no foreseeable 

obstacles, give yourself 9 points. 

 

If you have a building for the processing of biodiesel and have begun contacting 

permitting agencies for the various factors involved in processing, give yourself 6 

points. 

   

  If you have a building site located, plan to start construction within the next 6  

  weeks, and you have not contacted any permitting agency, give yourself 1 point. 

 

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 processing site, due to permits needed to build a new 

building. When determining if an existing building is adequate for a processing 

plant, evaluate the various storage capacities, electrical 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 specific purposes, but will also take time to set up and numerous 

building permits. We have found that it will be less expensive to retro-fit a 

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. 
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If you have 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 construct a building and donôt know where youôre 

going to get the money to do it, give yourself zero points. 

 

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 a 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 the manufacturer. Typically, the 

manufacturer will define what fuel the engine was designed for and will 

recommend the use of that fuel to their customers in their ownerôs manuals. 

 

Engine companies do not make fuel or fuel components. Therefore, engine 

manufacturers do not warranty fuel - whether that fuel is biodiesel or petro-diesel 

fuel. If there are engine problems caused by a fuel (again, whether that fuel is 

petro-diesel fuel or biodiesel fuel), these problems are not related to the materials 

or workmanship of the engine, but are the responsibility of the fuel supplier and 

not the engine manufacturer. Any reputable fuel supplier (biodiesel, petro-diesel, 

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 biodiesel is 

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 engine manufacturers have stated formally that the use 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 engine manufacturers are available on the 

National Biodiesel Board website. Some engine manufacturers have already 

specified that the biodiesel must meet ASTM D-6751 (fuel quality standard) as a 

condition, while others are still in the process of adopting D-6751 (fuel quality 

standard) within their company or have their own set of guidelines for biodiesel 

use that were developed prior to the approval of D-6751. It is anticipated that the 

entire industry will incorporate the ASTM biodiesel standard into their owner's 

manuals over time. 

 

With biodiesel that meets the D-6751 specification, there have been over 45 

million miles of successful, problem-free, real-world 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 with the engine manufacturers and 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. 

 

4.4 ASTM 

All engines are designed and manufactured for a fuel that has certain 

characteristics. In the U.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 for setting standards 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, engine manufacturers, and third-party interests (users, government 

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 years 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 customer 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 industry's development, 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 

system operations compared to ASTM D 975 fuel for which an engine was 

designed. 

 

To meet ASTM standards, biodiesel producers must test their biodiesel batches 

and send samples to an authorized lab. Depending on the operation, ASTM 

certified biodiesel could be reached within a few months of processing, with 

paperwork to EPA following. Testing has to 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 Examples: ASTM 

 

If you have a plan to process biodiesel with a small-scale processor, and 

understand how to use laboratory equipment to test the biodiesel you produce and 

understand the requirements for ASTM standards from the EPA and have an 

application in process, give yourself 10 points. 

 

If you are in the process of researching high-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 yourself zero points. 

 

Rate your ability to meet the requirements of ASTM certification                 
(1-10) ____ x2= ____  

 

4.5 Biodiesel Blending 

Blending biodiesel is the process of  blending of biodiesel and petro-diesel. The 

blends are referred to as the percentage proceded by B. For instance 20% 

biodiesel mixed with 80% petro-diesel is referred to as B20. For the purposes of 

tax credits, it is common practice to blend B99 to receive tax credits on all 999 

gallons of biodiesel, then blend the B99 with 80% petro-diesel to make B20. 

 

Tax Credits 

Since 2005, the government has offered a blenderôs tax credit of $1.00/gallon for 

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 B100. Thus, it has 

become common to sell and ship B99. The biodiesel must be ASTM certified by 

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

credit.  

 

Form 637 at the IRS is the registration application that all biodiesel producers and 

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 local 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 credits claimed as income tax credits. 

Form 4136 credit for federal tax paid on fuels.   

 

For specific information about the blenderôs credit, visit this IRS site: 

http://www.irs.gov/irb/2008-38_IRB/ar12.html 

 

 

Batch Blending 

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

splash blending, or combining 999 gallons of B100 with 1 gallon of petro-diesel, 

in the holding tank to make B99. If you are planning to blend the fuel to B20 

(20% biodiesel to 80% petro-diesel), and you would like to receive the blenderôs 

credit for 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: There are three different labeling requirements at 4 different 

concentration levels. 

http://www.irs.gov/irb/2008-38_IRB/ar12.html
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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 these low concentrations, provided they 

meet the specifications in D975. 

2. For fuel containing more than 5 percent biodiesel, up to B20, the text within 

the heading (black band) should display either: 

a. The capital letter B followed by a numeric representation of the 

percentage of biodiesel and then the term Biodiesel Blend; or 

b. The term Biodiesel Blend. 

Retailers can provide the exact percentage of biodiesel in this range (B10, 

B15), but are not required to. Directly underneath the black band is the text 

contains biomass-based diesel or biodiesel in quantities between 5 percent and 

20 percent. 

3. For fuel concentrations higher than B20 and less than B100, a specific blend 

designation (e.g., B25, B50, B99, etc.) is required in the heading, followed by 

the term Biodiesel Blend. Directly underneath the black band is the text 

contains more than 20 percent biomass-based diesel or biodiesel. 

4. For neat biodiesel (B100), the heading must display B100 Biodiesel, and 

below the black band is the text contains 100 percent biodiesel. 

5. The provisions for biomass-based diesel fuel are similar to those of biodiesel, 

with the exception that no letter/number designation is used in the black 

heading. Fuels that contain more than 5 percent biodiesel and more than 5 

percent biomass-based diesel fuel must have a label for both biodiesel and 

biomass-based diesel fuel of the appropriate type for the level of inclusion of 

biodiesel and biomass-based diesel. 

   

Rating Examples: Blenderôs Credit 

 

If you have already established a method for achieving ASTM, looked through the 

paperwork, and have downloaded the forms for the blenderôs credit, and you have 

purchased tanks to splash blend your biodiesel, give yourself 10 points. 

 

If you have already established a method for achieving ASTM, though you have 

not contacted a technical expert to consult with on how to achieve ASTM, and you 

have not purchased tanks to blend your biodiesel, give yourself 5 points. 

 

If you do not plan to apply to the IRS for the blenderôs credit, give yourself zero 

points. 

 

Rate your ability to meet the requirements necessary to establish a 
blenderôs credit (1-10) ____ x1=_____ 

 

 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 Board, (a mandatory 

membership for producing 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 



 

                                    Community-Minded Enterprises 

                                                                                            Biodiesel Processing 

31 

website at www.biodiesel.org, an once completed will give the entity voting rights 

at national meetings. 

 

4.7 Operations 

  Processor 

Community-scale biodiesel processing is estimated to range from 100 to 300 

gallons per day, or about 72,000 gallons per year. This amount of fuel 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 consumption. They range 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. 

 

 

                                                              BEI Precision 300 
 
 

 
 

GloCal 

 

http://www.biodiesel.org/
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                                                                       SSI-240 

This table outlines features of the three processors shown above. 

Criteria 
SSI-240 
(stainless steel- SS) 

BEI precision -300 
(SS-Texas) 

GloCal 

Size (gal/day) 250/Day 100-300gal/6hours 100-1000gal/week 

Dimensions 52x87x87 4'x6'x8 (100) 67x9190 

Target users 
Individuals, co-ops, business, 
agricultural, transportation 
industries 

Municipalities, governments. 
small businesses, coops, farm 
use 

Fleets, housing developments, 
like-minded communities, 
remote users, new biofuel 
enterprises 

Feed stock 
type 

Both Both Both 

Design life All Stainless Steel All Stainless Steel All Stainless Steel 

Wash method 
Can do dry wash or water 
wash, recommend water 
wash. 

Dry wash with Eco2Pure 
Beads for easy recovery 

Double effect water wash with 
bubble wash, automatic stop 
function 

Safety 
Heavy duty pumps with 
explosion-proof motors 

NEMA Class 1 Div 2 
standards. Safety test kit are 
available to purchase 5K 

 Not specified 

Items included 
Owners manual, safety kit 
(goggles, apron, mask, gloves, 
titration kit) 

On site training 1day training on-site 

Methanol 
recovery 

Vacuum system available for 
purchase Additional $5K 

Full vacuum recovery system 
Vacuum operated methanol 
recovery system 

Quality of the 
diesel 

Can meet ASTM Standards  Can meet ASTM Standards Can meet ASTM Standards 
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Criteria 
SSI-240 
(stainless steel- SS) 

BEI precision -300 
(SS-Texas) 

GloCal 

Operation 
Semi-automated, high 
captivity heating 

Start button initiates semi -
automated, computer-run 
process controlled by PLC and 
color touch screen. Glycerin 
and fuel transfer require 
human action.  

 

Efficiency Not specified 

Electrical requirements 12kw 
electric heater, in terms of 
voltage, phase and frequency: 
220V/1PH/60Hz 

10kWh at 20C ambient 
temperature -240/208 VAC 

Environmental 
impact 

Not specified 

Glycerin waste oil burner as 
an additional machine. This 
unit can be modified to use the 
energy produced from the 
glycerin. 

Not specified 

Cost U.S. 
dollars 

$50,000 $74,000 $21,000 

Acquisition 
Costs 

$500 to $1500 located in 
Canada. 

$2,500, located in Texas  $1600, located in Seattle, WA 

Website 
http://www.accentmanufacturi
ng.com/biodiesel-
processor.html 

http://www.biodieselexpertsintl
.com/Precision100BiodieselPr
ocessor/tabid/397/Default.asp
x 

http://www.glocalcorp.net/docu
ments/processor.pdf 

Contact info 
Greg Garrison 
317-843-2054 

Nathan 281.992.1166  David 206-285-8600  

 

 

  Wash Materials 

Post-processed biodiesel will contain a small amount of chemicals that need to be 

removed. This can be done by sending water or chemicals through the biodiesel to 

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

particulates not removed during crushing or cleaning of WVO. Washed fuel 

should be dried. Properly done, the fuel will be clear enough to see through.  

 

   Water Wash 

Wash water for biodiesel may present a significant disposal and handling 

challenge in rural areas that donôt have access to a public sewer district. 

Processors who do have access to a public sewer district might have to 

obtain authority to discharge the effluent into the system, due 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. 

   

file:///C:/Documents%20and%20Settings/sdawson/Local%20Settings/sdawson/Local%20Settings/Temporary%20Internet%20Files/Local%20Settings/Temporary%20Internet%20Files/Local%20Settings/Temporary%20Internet%20Files/OLK57/SSI-240.doc
http://www.accentmanufacturing.com/biodiesel-processor.html
http://www.accentmanufacturing.com/biodiesel-processor.html
http://www.accentmanufacturing.com/biodiesel-processor.html
http://www.biodieselexpertsintl.com/Precision100BiodieselProcessor/tabid/397/Default.aspx
http://www.biodieselexpertsintl.com/Precision100BiodieselProcessor/tabid/397/Default.aspx
http://www.biodieselexpertsintl.com/Precision100BiodieselProcessor/tabid/397/Default.aspx
http://www.biodieselexpertsintl.com/Precision100BiodieselProcessor/tabid/397/Default.aspx
http://www.glocalcorp.net/documents/processor.pdf
http://www.glocalcorp.net/documents/processor.pdf
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Pre-Processing Material Storage Equipment 

   Oil Storage 

Pre-processed 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 Storage 

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 

approved metal fore cabinet for storage of flammable liquids. Chemical 

storage containers should be clearly identified 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 been processed correctly. The following 

list of equipment is suggested for your lab. 

 

 1-lab benchtop oil-less vacuum pump with gauge and vacuum hose 

 1-hot plate (adjustable to 500C) with adjustable speed magnetic stirrer (plus 

several sized magnets) 

 2-Nalgene 3L graduated pitchers 

 2-each: 1800mL, 900mL, 500mL, 200mL, 80mL, 40mL Pyrex beakers 

 2-each: 1000mL, 100mL, 10mL Pyrex graduated cylinders 

 2-wide-mouth 500mL Pyrex Earlenmyer flask with auto-titrator kit 

 2-500mL Pyrex Earlenmyer flasks 

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

 1-condensation column with ring stand 

 1-custom Pyrex vacuum adapter from condensation column to collection flask 

 2-1000mL Pyrex separation funnels with teflon stopcocks and ring stands 

 1-pack of ~100 5mL disposable pipettes 

 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 for vacuum draw 

 

  Safety Equipment 

  The following gear should be on hand each time you process biodiesel: 

 Chemical-resistant gloves (butyl rubber is best for methanol and lye) 

 Small spray bottle with vinegar for neutralizing lye spills 

 Fire Extinguisher 

 Absorbent material and spill-containment 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 

depending 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 vast numbers of people with operating 

experience, you 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, called the manufacturer to discuss a delivery date, and the operator of 

your facility has sourced the lab equipment, give yourself 10 points. 

 

If you feel pretty good about your decision of narrowing down the selection to two 

processors, and your neighbor is interested in a job as a biodiesel processor, give 

yourself 4 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 Tanks 

Biodiesel can be stored in stainless steel or polyurethane tanks, above ground or 

below ground. The most cost effective system will usually include several 1000L 

polyurethane tanks, for each batch, and a splash blend tank if you plan to recover 

the blenderôs credit. Pre-processed oil, as well as glycerin, can be stored in the 

same tanks, as there are no current regulations for storage of these materials. 

 

 
 

 

Tanks used to store biodiesel prior to distribution will most likely be occupied 
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by batches or blends. To determine the 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 biodiesel blends. Current industry 

recommendations are for biodiesel to be used within six months or reanalyzed to 

ensure that fuel continues 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 aluminum, steel, fluorinated 

polyethylene, fluorinated polypropylene, Teflon, and most fiberglass.  

 

Moisture: Keep tanks dry. Moisture is detrimental when combined with any 

biodiesel product and can ultimately affect both equipment performance and 

equipment maintenance. Keeping tanks dry also minimizes bacteria and algae 

growth. Periodic testing is recommended 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 points. 

 

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, 

though you 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 Support 

There are various methods to financially support your biodiesel processing operation. 

Depending on the type of your operational structure, you might be funded by loans, 

grants or investors. 

 

Rating Examples: Start-Up Costs 

 

If you have saved your pennies, are independently wealthy, or have an investment 

group willing to grant funding for the purchase of biodiesel processing 

equipment, give yourself 10 points. 
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If you have a good feeling about your ability to borrow and pay back the required 

funds to support your entire budget including the purchase and installation of the 

biodiesel processing equipment, give yourself  2 points. 

 

If you are unable to secure the funding to purchase a community-scale processor 

for biodiesel equipment, give yourself one points. 

 

Rate your ability to finance the start-up costs of the biodiesel 
processing operations 1-10____ x2=____ 



 

                                    Community-Minded Enterprises 

                                                                                            Co-Product Markets 

38 

Chapter 5: Co-Product Markets 

 

In the process of making biodiesel, by-broducts are created. These products are the meal from 

crushing the oil, and the glycerin formed at the end of the processing. 

   

5.1 Oilseed 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 already has been 

approved for a 10% additive to broiler chicken feed and 2% to cattle feed, 

research is underway for using this feed for laying hens. This approval will be 

crucial to the camelina meal market since the meal is high in omega-3ôs, a 

nutrient that is highly sought after to increase the value of eggs. Current research 

concludes that camelina is high in glucosinolates, giving food a bitter taste and 

possibly altering thyroid functioning. Growers of camelina expect to hear a ruling 

from the FDA regarding the feed and hope for an approval as generally regarded 

as safe (GRAS). 

 

 
 

Pellet Fuel:  Camelina has a higher btu rate, 10,000/lb as compared to wood 

8,000/lb, though it has a 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 sold in bags 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 minerals. It is palatable and non-toxic. Canola meal is also 

a high-quality organic fertilizer.    

 

Mustard Seed 
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Herbicide: Application trials of mustard meal show high levels of effectiveness 

with fungus, nematodes, cut worms, wire worms, crab grass and other agricultural 

pests. Mustard meal can be used directly on soils as an organic substitute for 

methyl bromide fumigation. Several varieties show excellent specialization 

potential. 

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

 

  Rating Examples: Oilseed Meal 

 

  If you are a landowner, crushing and processing biodiesel at a facility near  

  farmland where there is a market for the meal by-product, and you have   

  negotiated 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 building, give yourself 10 points. 

 

If you have decided to use organic mustard in your biodiesel process, and you 

have a buyer for the organic mustard meal as an organic soil fumigant, give 

yourself 10 points. 

 

  If you are using canola oil in your processor, and the 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 landowners so you wonôt have to pay  

  storage fees, give yourself 1 point. 

 

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

5.2 Glycerin  

Crude glycerin is a by-product of the biodiesel process. Unfortunately, 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 is to make sure that the residual methanol in the crude 

glycerin is not released into the atmosphere. This needs to be very front-of-mind 

when considering your disposal/utilization plans. Much of the information 

available regarding biodiesel waste glycerin management is for home-brew diesel 

enthusiasts or medium- to large-sized commercial operations. Many of the home- 

brew suggestions, while not dangerous or illegal, are simply not practical for the 

quantities of materials involved in community-scale systems. The reverse is true 

for many of the commercial-scale solutions. They require more glycerin than you 

will likely be dealing with. 

http://www.brdisolutions.com/pdfs/bcota/abstracts/19/z347.pdf
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Glycerin will be 10% by weight of your B100 production 

300 gallons of biodiesel = 2,190 lbs of fuel 

300 gallons of biodiesel create 219 lbs of crude glycerin 

300 gallons a day x 240 work days = 52,560 pounds/year 

 

  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 phosphoric 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 these substances are fairly nasty chemicals which require 

additional precautions. Adding acid to 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 kind of acid used and whether you used NaOH 

or KOH to make your biodiesel. 

 

Some small-scale producers have further processed the acidified glycerin by 

passing it over ion exchange resin beds to make a more pure (95%), readily 

saleable product. The sales can include 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. Reports indicate that it actually improves the efficiency of the methane 

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 crude glycerin at the regional waste-to-energy plant appears 

to be the most 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 waste to energy 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 has decided to experiment with a local anaerobic 

digestion system at the local dairy to put energy back on the grid, give yourself 10 

points. 
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If your processing operation has begun to develop a plan to purify the glycerin to 

sell on the soap market, give yourself 5 points. 

 

If you are paying a local collection facility to pick-up your used glycerin, give 

yourself 1 point. 

 

Rate your ability to find a cost neutral way to dispose of waste 
glycerin 1-10 ___ 

 



 

                                    Community-Minded Enterprises 

                                                                                            Fuel Uses 

42 

    

Chapter 6: Fuel Uses 

 

6.1 Vehicle Use 

One of the biggest advantages of biodiesel compared to many other alternative 

transportation fuels is that it can be used in existing diesel engines and can be 

splash-blended in at any ratio with petroleum diesel. Outside of a fuel filter 

change, traditional diesel engines require zero modifications to attain the same 

performance as engines operating on pure #2 petro-diesel.  This also means that 

vehicles may interchangeably utilize B100, petro-diesel, as well as various 

blends.   

 

Biodiesel has slightly greater viscosity, making it a natural lubricant.  Formal 

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

Biodiesel have zero impact on vehicle safety or longevity.  The Engine 

Manufacturers Association (EMA) recently approved B20 for use in any currently 

produced engine.  These standards are documented in the internationally 

recognized specification D6751.  Independent studies claim B100 ñlubricating 

propertiesò lead to greater engine longevity but have yet to be validated by the 

industry at large.     

  

Biodieselôs greatest mechanical limitation is cold flow.  Biodiesel begins gelling 

at a much higher temperature than that of #2 petro-diesel. In general, B100 will 

function well at 32 degrees F. or higher, B50 at 18F or higher and B20 at 7F or 

higher compared to petro-diesel at 3F or higher. 

 

Fuel distribution and fleet managers must make additional operational 

considerations when operating vehicles with B100 and BXX blends.  Several 

commercially available anti-gel additives, which when added at 1% 

concentrations, will enable the free flow of B100 to -40F.  Alternatively or in 

conjunction, a variety of commercially available fuel-line heaters may be installed 

in vehicles.   

 

Biodiesel requires another mechanical consideration. Biodiesel has higher solvent 

properties than petro-diesel and 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 blend.  The second tank is a 

B50 blend and the third is pure B100.  The fuel line filter is monitored at each fill 

and replaced during the last quarter of the third fill.   This prevents fuel line filter 

failure as a result of clogging.  Note: At up to a B20 blend no phasing in is 

necessary.     

 

The strong solvent properties also affect natural rubber.  Engines produced before 

1993 must be checked for natural rubber fuel lines.  If found they must be 

replaced with synthetic lines.  Cost associated with filter or fuel line replacements 

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 you and partners have a large fleet of vehicles that utilize diesel, but have 

limited space and no existing distribution infrastructure, give 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 Non-Vehicle Use 

Markets for non-vehicle use can be important to operations that are not seeking 

ASTM certification. Although there are other options, we will cover two local 

options that could be marketable in the Inland Northwest region. 

  

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 compatible 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 significant effect 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 biodiesel used for home heating oil does not 

require ASTM certification. 

http://www.greenspokane.org/CityInv20081231fBL.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 achieve the on-road 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. 

 

 

 



 

                                    Community-Minded Enterprises 

                                                                                            Fuel Uses 

44 

Use of biodiesel in Marine 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. Faster starting and smoother operation also should 

reduce the discharge of unburned fuel. Any accidental discharges of small 

amounts of biodiesel should have relatively little impact on the environment 

compared to petroleum diesel, which contains more toxic and more water-soluble 

aromatics. Nonetheless, the methyl esters could still cause harm. 

For the boating environment, biodiesel should have less impact to aquatic and 

marine organisms than petroleum diesel if accidentally spilled or inadvertently 

discharged over the side. However, the U.S. EPA still considers spills of animal 

fats and vegetable oils harmful to the environment. In an October, 1997, ruling 

under the Clean Water Act, as amended by the Oil Pollution Act of 1990, 

vegetable oils are considered oil like petroleum. (In France, biodiesel is classified 

as food for transportation purposes.)  

Rating Example: Alternative Uses 

If you have talked to a local suppler of home heating oil and he/she has offered to 

contract with you to supply biodiesel for residential customers and has 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 from his station 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 back-up for batches that do not meet ASTM, give yourself 1 point. 

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 community-scale biodiesel program. 

Nowhere is this truer than the connection between the biodiesel producer and consumer. Due to 

the relatively small volumes of fuel, starting up a dedicated fuel 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 a 300-gallon 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 15mpg and  

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 viable. 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 co-op structure could take many forms. For 

example, a group of growers in a small rural town could start a new-generation 

co-op with a $20,000 buy-in. 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 would contribute 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 grown. They 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 components of vertical 

integration, growing, processing and fuel use. This 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 talk to growers 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 

school 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. This system 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 school. This partially integrated system 

would rate 7 points. 

 

A commercial 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 only one aspect of the vertically integrated model, and is not as 

viable as models that include more pieces of the system. This non-integrated 

system would rate 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 most comprehensivebill  plan wonôt yield successful results without an array of 

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 the needs of your 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 Oversight: (School district, municipality, Corporation, Co-Op) 

 Program Director 

 Financial Oversight 

 Human Resources 

 Legal (permitting) 

2.  Program Consultants: (Areas of technical assistance necessary) 

3.  Operational Staff 

 Site Director   

 Technical Expert 

 Equipment Operator 

 Transportation Coordinator 

 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 operation 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 about forming a co-op 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 sisterôs 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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