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On-base biodiesel production from 

local feedstocks is an effective and 

economical means to diversify energy 

supply away from petroleum, while 

simultaneously providing training 

opportunities to fuels-handling 

teams, supporting unencumbered 

military base operations, supporting 

local communities through mutually 

beneficial economic partnerships, and 

reducing greenhouse gas emissions.



The US Military uses more than 242 terrawatt hours-
equivalent of energy every year to power more than 300,000 
buildings at over 500 facilities around the world; power an 
enormous fleet of air- water- and land-based vehicles; and 
support the largest logistics operation in human history.  
Energy demands at military facilities are met with a mix 
of power sources including coal, natural gas, nuclear, hydro 
and petroleum.  The renewable power sector is growing in 
importance as wind, solar, and biomass become important 
sources for electricity. In contrast, power for transportation 
is dominated by liquid fuels, specifically petroleum.  As a 
result, the cost and availability of transportation fuels, which 
are crucial to the military’s warfighting ability, are dependent 
on foreign imports and long supply lines in the theater.  
This dependence on petroleum exposes the military to 
cost uncertainties, logistics challenges, security threats, and 
geopolitical constraints. 

In addition to energy security, climate change mitigation 
and preparation is a cornerstone of the Department 
of Defense’s 21st century strategy. As discussed in the 
Department’s 2010 Quadrennial Review, the intelligence 
community predicts that climate change could result in major 
geopolitical impacts including increased instability and conflict, 
and intensify demands on the military to provide humanitarian 
assistance and disaster relief. With the US military’s energy 
consumption comparable to the total energy consumption 
of Denmark, the Department can effect direct reduction in 
environmental impact.  The US military multiplies its direct 
mitigation efforts by supporting the development and adoption 
of environmentally friendly technologies and practices, and 
providing global leadership in international environmental 
security issues. 

The US Military consumes more than 4.7 billion gallons 
of petroleum a year, representing approximately 1.7% of US 
petroleum consumption. The Military’s petroleum consumption 
consists of approximately 75% jet fuels, 18% diesel, and 7% 
other. In the last decade the military has actively pursued 
programs to reduce energy consumption, increase on-base 
renewable energy production, and integrate geostrategic 
and energy considerations into operational planning. In 
addition to vehicle fleet transformation to more efficient 
vehicles, development and incorporation of alternative fuels 
are a critical means to reducing petroleum dependence and 
achieving the Department’s energy and climate change goals. 
The Department has reduced petroleum consumption in non-
tactical fleet vehicles by 19.5% since 2005, with a goal to reach 
30% reduction by 2020. In 2012, alternative fuels represented 
6.1% of non-tactical vehicle fuel consumption. While more 
challenging, the Department also pursues programs to develop 
and incorporate alternative fuels into tactical and weapons 
systems.  

The Military places a major emphasis on pursuing the 
most cost-effective opportunities that maximize payback. 
This report demonstrates that on-base biodiesel production 
is an effective way to meet the Military’s energy and climate 
change goals, while also being produced at a substantial cost 
advantage relative to soy-based biodiesel and conventional 
diesel. In addition to addressing many of the security, cost, 
and climate concerns above, on-base production provides 
training opportunities for fuels-handling teams in a friendly 
environment.  On-base production also supports local 
communities through mutually beneficial partnerships. This 
report outlines the benefits to the military and Eastern North 
Carolina of an on-base biodiesel production facility at Fort 
Bragg or Camp Lejeune.

INTRODUCTIONINTRODUCTION
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The plan to install a biodiesel production facility on a 
military base in Eastern North Carolina and to produce 
and commercialize biodiesel may be categorized into three 
components: feedstock sourcing, production, and offtake 
agreements.  

Feedstock Sourcing

Used cooking oil, also known as yellow grease, is a plentiful 
biodiesel feedstock that is immediately available and can be 
used to create biodiesel at very low cost. Used cooking oil is 
a waste product of restaurants and is collected by independent 
operators for disposal or sale on a secondary market. Some 
restaurants pay to have the grease removed, while others receive 
a small payment from the collectors. Biodiesel can also be 
produced, more expensively, from un-used vegetable oils. 

The on-base refinery could readily acquire used cooking 
oil through multiple channels in Eastern North Carolina. The 
military would require approximately 250,000 gallons of yellow 
grease annually in order to meet its production goals. The 
primary options for sources of yellow grease would be regional 
restaurants and on-base dining facilities. Restaurants in counties 
adjacent to Jacksonville are estimated to produce in excess of 

2.5 million gallons annually, while on-base dining facilities 
likely produce more than 10,000 gallons/year. Green Circle 
NC is an established yellow grease collection firm operating 
in Eastern North Carolina that is interested in supplying 
yellow grease from regional restaurants to an on-base refinery. 
Apart from direct or indirect collection from these regional 
sources, yellow grease is also a commodity product that may be 
purchased in wholesale markets. 

Sources of Biodiesel Feedstock

Source Cooking Oil Gallons/Year

On-Base Dining 12,000 (Fort Bragg)

Restaurants in Adjacent  
Counties

> 2,500,000

Green Circle (currently) 160,000

Production

Biodiesel is produced through a process known as 
transesterification. The feedstock consists of cooking oils, 
virgin vegetable oils or fats, and the feedstock receives some 
pretreatment to remove impurities and test free fatty acid 

HOW IT WORKSHOW IT WORKS

 

Biodiesel 
 

 
Alcohol 

Vegetable Oil 

Catalyst 

Alcohol 

 

 

Alcohol 

Ester 
 

Water 
 

Water 

Dryer 

Wash Water 

 

Water 

Crude 
Glycerol 

Batch 
Reactor 

Source: NREL, Biodiesel Production Technology, August 2002-January 2004.

Schematic of Biodiesel Batch Production Process



Page 4

Eastern NC On-Base Biofuels Refinery - Outline

formulation that may be used in virtually all diesel engines 
without interruption or harms to the engines. 

B20 biodiesel is already widely used on military bases in 
North Carolina and by North Carolina government entities. 
Beginning in 2002, the US Marine Corp implemented an 
educational campaign around the ability to use B20 with 
minimal operational impact, and since then multiple branches 
have adopted B20 usage in non-tactical fleet vehicles. Camp 
Lejeune alone consumes the equivalent of 80,000 gallons of 
pure biodiesel per year. The B20 utilized by the military consists 
primarily of soy-based biodiesel sourced from the Midwest. 
In the US, approximately 70% of biodiesel is produced in 
the Midwest and 55% is derived from soybean oil. Military 
installations in North Carolina purchase their biodiesel through 
regional petroleum marketers who have multi-year supply 
contracts with the military. The North Carolina Department of 
Transportation consumes the equivalent of 1.8 million gallons 
of B100 per year. 

The on-base biodiesel refinery would sell its production to 
regional petroleum companies that have supply contracts with 
the military and state government.

Jacksonville

New Bern
Kinston

Clinton

Excess fuel sold to NC
DoT, and petroleum
companies

Feedstock sourced
from regional 
restaurants and
on-base

Lejeune consumes
portion of biodiesel
production

content. The other principal inputs are an alcohol (typically 
methanol) and a catalyst. Small to mid size plants produce 
in “batches”, whereby the feedstock undergoes a series of 
reactions ultimately producing biodiesel and a crude glycerine 
byproduct. The time to convert the feedstock to biodiesel varies 
primarily depending on system design, but is typically less than 
1 day. Large plants often have the capability to refine the crude 
glycerine. During this refinement, methanol may be recovered 
from the byproduct and reused in the refining process, and the 
refined glycerine can be sold and used in the production of 
soaps, cosmetics or other products. Smaller and mid-size plants 
typically have less capability to refine the crude glycerine, and 
instead sell or dispose of this byproduct as an unrefined, lower 
value product. 

The proposed on-base refinery would initially produce 
250,000 gallons of biodiesel per year.

Biodiesel Commercialization and 
Consumption 

The biodiesel refinery produces pure biodiesel, or B100, but 
biodiesel is typically blended with diesel before consumption. 
B20, consisting of 20% biodiesel and 80% diesel, is a common 

Overview of Feedstock Sources and Biodeisel Consumption
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Potential Equipment Supplier

DSI Biofuels has been identified as a viable equipment 
supplier by the authors and by multiple industry sources 
consulted during the production of this report. DSI offers 
a BD-250 Unit, with capacity of 250,000 gallons per year 
scalable to 750,000 gallons per year with increased shifts. The 
BD-250 Unit costs $700,000.

The plant requires approximately 1,500 sq. ft, a standard 
industrial 3-phase power amp, and water and sewage service.

The BD-250 system is very user-friendly and can be 
operated by personnel without university degrees.  The BD-
250 system includes all equipment necessary for operation. 

Biodiesel used by the military, the NC Department of 
Transportation and most potential customers will require 
BQ-9000 certification. The BD-250 refinery includes the 
measurement and documentation capabilities required for BQ-
9000 certification.

Potential Feedstock Supplier

A potential source of yellow grease is Green Circle NC. 
Green Circle NC is a North Carolina-based firm that collects 
used cooking oil from local restaurants and distributes a 

portion of the proceeds to local school systems upon resale. The 
majority of restaurants in Green Circle NC’s network donate 
their oil to the school fundraiser program, in exchange for 
community partnership, promotional materials, and tax letters 
from schools. With recent contracts, Green Circle is able to 
collect 13,000 to 14,000 gallons of used cooking oil per month, 
and Green Circle NC is willing to provide large quantities of 
feedstock to the military base for biodiesel production.

Ownership and Operating 
Options for On-Base Refinery

An on-base refinery could be implemented under a 
number of ownership and operating configurations, which 
should be carefully analyzed in the context of the specific 
project. Critical factors when selecting a configuration 
include availability of public and private capital, ability 
to optimize project economics, and ability to navigate 
complex permitting and approval processes.

GOGO: Government-Owned, Government-Operated. 
Under this scenario, the government would both purchase 
and operate the system.

GOCO: Government-Owned, Contractor-Operated: 
The government purchases the system, but a private 
contractor operates.

COCO: Contractor-Owned, Contractor-Operated. 
Some biodiesel equipment providers offer option for 
financing investments and, contractor operation, but 
typically they require guaranteed feedstocks and long-
term fuel off-take agreements. There are a number of 
precedents for structuring a COCO project, including 
long-term power purchase agreements and long-term 
leases (Enhanced Use Leases).
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WHY ON-BASE BIODIESEL
Strategic Mandates of Military and DoD 
Strategy 

The US military has adopted a substantial number of 
directives aimed at reducing petroleum consumption and 
increasing distributed renewable energy production. These 
directives are motivated by a strong institutional commitment 
to GHG emissions reductions; energy diversification and 
independence; and reduced dependence on foreign oil. 
Biodiesel production and use help meet these goals. The table 
below summarizes several of the central metrics established to 
monitor progress towards these goals.

Federal and DoD directives to promote renewables include 
the following:

•	 EO 13423: Strengthening Federal Environmental, 
Energy, and Transportation Management

•	 EO 13514: Federal Leadership in Environmental, 
Energy and Economic Performance

•	 2010 National Security Strategy
•	 2010 DoD Strategic Sustainability Performance Plan

See Appendix Table A1 for a description of the specific 
environmental and renewable energy goals associated with the 
strategic mandates.

FY 2012 DoD Progress on Renewable Energy Goals
Goals & Objectives Metric FY 2012 Performance Target
Produce or procure more 
energy from renewable 
sources (2911e)

Total renewable energy 
(electric and non-electric) 
produced or consumed as 
a percentage of total facility 
electricity consumption

DoD 9.6% 25% by 2025
Army 5.9%
Navy 20.6%

Marine Corps 5.4%
Air Force 6.9%

Reduce Petroleum 
Consumption in non-tactical 
vehicles relative to FY 2005 
baseline (EISA 2007, EO 
13514)

Gallons of gasoline 
equivalent of petroleum fuel 
consumed

DoD -19.5% '-14% by 2012; -20% by 
2015; -30% by 2020Army -28.5%

Navy -20%
Marine Corps -23.4%

Air Force 1.7%

WHY PRODUCE ON-BASE BIODIESEL?

Economically Advantageous

On-base biodiesel production from used cooking oil 
is highly cost-competitive with soy-based biodiesel and 
petroleum-based diesel. There is a $.70/gallon profit margin of 
on-base biodiesel production, amounting to $173,854/year at 
current price levels.

Effective Training Opportunity

Department strategy increasingly calls for integration of 
energy management into military operations, and the on-
base biodiesel refinery offers a pathway both to develop both 
operational capabilities and institutional knowledge. The 
refinery provides hands-on training in refinery operations and 
fuels handling, skills which may be applied both on military 
bases and in theater. Furthermore, the on-base biodiesel 
refinery affords an opportunity to develop institutional 
knowledge and best practices related to distributed fuels 
production. 

Supports unencumbered military base 
operations and local farming

Virgin oil or waste oil can be used as feedstock for biodiesel 
production.  Once an on-base refinery is established, local 
farmers may find it economically advantageous to grow oilseed 
crops, thereby adding a level of protection from loss of these 
farms to uses not as compatible with military training, such as 
urban development.
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gallon drum. The cooking oil is used to create biodiesel, which 
is consumed in maintenance vehicles  on-base.

At Port Hueneme Naval Facility in California, the Navy 
partnered with Biodiesel Industries, Inc. to collect and refine 
the base’s used cooking oil and process it into biodiesel. 
The initial project in 2003 had a capacity of 140 gallons / 
day. Subsequently, the Navy, Biodiesel Industries, Inc., and 
Aerojet, aerospace engineering company, have partnered to 
develop and demonstrate the modular, remote-controlled 
biodiesel production facilities known as ARIES (Automated, 
Real-Time, Remote, Integrated Energy System). ARIES was 
successfully demonstrated at the Port Hueneme in 2009. Like 
most biodiesel refineries, the ARIES technology can convert 
a wide variety of oil-based feedstocks into biodiesel, but the 
demonstration project primarily uses used cooking oil. The 
capacity at Port Hueneme has been expanded to 10 million 
gallons per year, and construction is nearly complete. Biodico 
has received a number of grants, including most recently a 
2012 grant for $1.8M by the California Energy Commission 
to conduct research and development in new biofuels 
technologies. 

At Camp Blanding Joint Training Center in Florida, Jessika 
Blersch successfully demonstrated on-base biodiesel production. 
Sourcing cooking oil from Camp Blanding’s consolidated 
dining facility, the small refinery produces 100-200 gallons 
of biodiesel per month. The biodiesel is used in maintenance 
vehicles and kubota tractors, and is also utilized by forestry 
personnel for prescribed burns of brush.

At Fort Bragg Army Base in North Carolina, Eric Torres 
collects waste cooking oil from 24 dining facilities using a 55 

PROVEN SUCCESSFULPROVEN PRODUCTION TECHNOLOGY SUCCESSFUL

Partnership with Community

Sourcing feedstock from local restaurants forms a direct 
economic partnership with local businesses. Instead of 
purchasing biodiesel from the Midwest, the base could purchase 
feedstocks from local restaurants channeling over $600,000 
annually into the local economy. Green Circle NC, a local firm 
that could collect yellow grease and supply the refinery with 
feedstock, operates a fundraiser program whereby it donates a 
portion of sales to local school systems. If the military partnered 
with Green Circle NC to source feedstock, a portion of the 
base’s feedstock expenditures would flow directly into local 
school systems. 

Environmental

A highly robust indicator of total environmental impact of 
a fuel is its lifecycle greenhouse gas (GHG) emissions, which 
captures total emissions from inception through end-use. 
Biodiesel derived from used cooking oil has dramatically lower 
lifecycle greenhouse gas emissions relative to virgin vegetable 
oil feedstocks. Unlike soy or corn based biodiesel, used cooking 
oil is a waste material and so conversion into biodiesel bears 
no land use impact. The lifecycle greenhouse gas emissions of 
biodiesel derived from yellow grease 14 kg CO2e/mmbtu, 
which represents an 86% in GHGs relative to diesel and a 66% 
reduction in GHGs relative to soy-based biodiesel.

Jessika Blersch at Camp Blanding’s Biodiesel Refinery



Page 8

Eastern NC On-Base Biofuels Refinery - Outline

The $2.45/gallon net cost of biodiesel production represents 
a $.70/gallon margin compared to the $3.15/gallon price at 
which the refinery may sell the biodiesel.  This represents an 
annual savings of $173,854. The cost of investment, $700,000, 
would be recovered in approximately four years. 

DLA-Energy, which serves as the military’s centralized 
department for fuel purchasing and supply, establishes a fixed 
annual price (“standard price”) at which it supplies fuel to 
divisions of the military. For FY 2013, the standard price of 
Biodiesel and No. 2 ULSD Diesel was $3.60/gallon. The 
margin between $2.45/gallon to produce biodiesel and $3.60/
gallon to purchase biodiesel represents nearly 50% cost savings 
relative to the cost of bases to purchase diesel.

Used Cooking Oil as Feedstock

The largest cost component for biodiesel production is the 
cost of feedstock, used cooking oil.  The model presented in 
this report assumes a used cooking oil price of $2.63/gallon, 
based on reported prices of bulk yellow grease in North 
Carolina in July 2013.

The USDA and several other private data providers publish 
yellow grease price indices. Historical yellow grease prices show 
moderate volatility, for example, between August 2010 – July 
2013, the price per gallon ranged from $2.18 to $3.45, with 
the average price being $2.74. The USDA reports prices in the 
Midwest and West, although prices across the US tend to move 
relatively closely. Regional price indices may be obtained from 
the Jacobsen Carolina Price.

Production and Financial Summary

Production Quantities

B100 Annual Production (Gallons) 250,000

Biodiesel Blend 20%

Production Qty Blended (Gallons) 1,250,000

Economics Summary

Investment Cost $700,000

Margin / Gallon $0.70 

Annual Cost Savings ($) $173,854 

Payback (Years) 4.0

Profitability $/Gallon Annual

Biodiesel Feedstock Cost $2.63 $657,500.00

(+) Other Inputs & Fixed Costs $1.17 $293,646.33

(-) RIN Certificates 
(1.5 Certificates)

$1.35 $337,500.00

Net Cost/Gallon Produced $2.45 $613,646.00

Biodiesel Price/Gallon 
(Wholesale)

$3.15 $787,500.00

Margin, On-Base Production $0.70 $173,854.00

On-base biodiesel can be produced at a cost that is 
competitive with biodiesel produced in large-scale refineries 
or even traditional petroleum-based diesel. As shown in the 
summary table above, the assumed net cost per gallon produced 
is $2.45 after accounting for commercialization of RIN credits. 
The project economics have been calculated in comparison to 
the North Carolina DOA Contract Price of biodiesel delivered 
in Onslow County. The DOA contract price is calculated 
weekly and represents the price at which government-related 
entities may purchase biodiesel. The DOA contract price 
is based on wholesale ULSD diesel in North Carolina and 
soybean futures price, plus an approximately $.20/gallon 
margin which estimates transportation costs and the margin 
paid to a marketer. For example, during the week of August 6, 
2013 the DOA contract price for biodiesel was $3.35/gallon 
in Onslow County. Our financial model backs-out the $.20/
gallon transportation and marketing margin to arrive at $3.15/
gallon for the price at the refinery.

 

Yellow Grease Price/Gallon
July 2005-July 2013

COST-COMPETITIVE
ON-BASE BIODIESEL PRODUCTION IS  
COST-COMPETITIVE

Source: USDA
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The military may be able to obtain substantial quantities 
of used cooking oil below $2.63/gallon.  On-base dining 
facilities, both military-operated and private, produce thousands 
of gallons of waste oil every year and may be obtained at 
little or no cost. For instance, in 2009 Fort Bragg shipped-out 
used cooking oil sufficient to produce 12,000 gallons of used 
cooking oil.

In case of partnership with Green Circle NC, the price paid 
by the military could be based on wholesale market price, a 
discount to wholesale market price, or a partially fixed price. 
The co-branding and long-term stability of a military contract 
would motivate Green Circle NC to provide feedstock at a 
price below market. 

Additional Production Costs

Additional costs of production include methanol, chemical 
reactants, insurance, ASTM testing, and the cost of leasing a 
building on-base. Labor costs cover two fulltime employees 
who are paid $12/hour plus an additional 60% cost of 
employment. Because one of these two employees is primarily 
involved in the collection and refining of the yellow grease, 
these services fall under the responsibility of the yellow grease 
feedstock supplier – such as Green Circle NC – and therefore 
the cost of this second employee is not included in the 
biodiesel refinery financial model. The model does not include 
the cost of BQ-9000 certification, which principally requires 
periodic audits that may cost several thousand dollars per year.

Income from Biodiesel Production

The on-base refinery would derive income directly from sale 
of biodiesel to regional petroleum marketers. These petroleum 

marketers hold long-term supply contracts with US military 
bases awarded by DLA-Energy, hold long-term contracts with 
the North Carolina state government, and also sell into regional 
commercial petroleum markets. The base may directly consume 
some portion of the biodiesel produced on base, but would 
consume a larger portion of the biodiesel indirectly through its 
purchases from petroleum marketers.

The sale of RINs (Renewable Identification Number 
certificates) is another source of income for the project. The 
RFS2 program, implemented in 2009, established minimum 
renewable fuel requirements through 2022. A key mechanism 
established to meet these requirements is the RIN certificate, 
which is a certificate that accompanies the production of 
biofuels and may be sold into a market for RINs. Petroleum 
companies are mandated to demonstrate a minimum biofuels 
or purchase RIN certificate annually, and thus RIN prices are 
set by market forces to ensure biofuels producers are financially 
motivated to produce sufficient quantities of biofuels. 
Biodiesel production receives 1.5 credits for each gallon 
produced. Our model includes income generated through the 
commercialization of the certificates. In 2013, the biodiesel 
RIN value has fluctuated between $0.50/gallon and $1.50/
gallon. 

The financial model does not include additional income 
from blenders tax credits ($1/gallon) because they are only 
guaranteed through the end of 2013. Because the RFS2 
legislation mandate effectively compensates biodiesel producers 
for excess cost of production beyond the value they obtain 
from selling the physical fuel and the blenders credits, 
expiration of the blenders credits could actually increase the 
value of the RIN credit. The model has assumed the producer 
can sell each RIN at $0.90/certificate which is equivalent to 
$1.35/gallon. The appendix chart A1 shows historical RIN 
prices through March 2013.

Biodiesel production using the DSI process produces approxi-
mately 0.2 gallons of crude glycerin per 1.0 gallon of biodiesel, 
creating an additional source of income. Larger refineries can 
refine the crude glycerin into a higher-value product.  Small 
refineries typically donate the glycerin to wastewater treatment 

Historical No.2 Diesel Retail Price 
Feb. 2007 - Sept. 2013

Source: EIA
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Locally-Sourced Canola 
Oil as Biodiesel Feedstock 

Biodiesel production facilities offer an 
opportunity for new income to local farmers.  
In addition to used cooking oil, biodiesel 
refineries can also use unused virgin oils as a 
feedstock.  Encouraging local farmers to grow 
seed oil crops provides multiple benefits to 
the military: encroachment management, local 
sourcing of fuels, and partnership with local 
communities. Canola seed is a valuable crop 
that may be used as a cooking oil, livestock feed, 
or as a feedstock in biodiesel production. As a 
biodiesel feedstock, Canola yields more than 
twice the oil per acre as soybeans. Canola may 
be successfully grown as a winter crop in North 
Carolina, and the state could produce 30 million 
gallons of oil annually by replacing half of its 
winter wheat production. Canola production 
in areas adjacent to military bases can support 
agricultural use of land and support the 
encroachment management goals of the military 
installations. Furthermore, purchasing canola oil 
can provide economic support and partnership 
to local farmers. While Canola Oil feedstock is 
currently approximately 50% more expensive 
than yellow grease feedstock, the presence 
of a local biodiesel refinery and potential to 
contract for future canola production could 
make biodiesel production from local canola oil 
a reality.

plants or sell it at a low price of $0.02 / pound  
(equivalent to $.042 / gallon B100 produced). This model as-
sumes the glycerin is sold at $.02 / pound.

Appendix Chart A2 shows a profitability analysis of biodiesel 
production at different price levels of yellow grease and RIN 
certificates. 

While the on-base refinery can profitably produce biodiesel 
at a throughput of 250,000 gallons per year, the project would 
benefit from reduced per-unit production costs and larger over-
all savings if production were increased to 500,000 or 750,000 
gallons per year. This analysis assumes the on-base refinery pro-
duces 250,000 gallons of biodiesel per year. The refinery would 
be even more profitable and achieve a shorter payback period 
if the refinery increased production volumes to 500,000 or 
750,000 gallons per year. In addition to achieving larger overall 
profits due to increased production, the refinery would reduce 
per-unit production costs by spreading fixed expenses over 
larger volumes. The economics under each production scenario 
are summarized in Appendix Table A3.

See complete financial model in Appendix Table A2

Phillip Barker operates a dairy and produce farm in 
Granville County, North Carolina, and since 2007 
he has been producing biodiesel to fuel his on-farm 
vehicles. Phillip Barker uses both used cooking oil 
collected from local restaurants, as well as virgin canola 
oil grown and crushed onsite. Barker estimates that 
he can produce biodiesel from used cooking oil for as 
little as $1.45 per gallon. In addition to the cost savings 
afforded relative to purchasing diesel, Barker enjoys 
the reduction in black smoke when using the cleaner-
burning biodiesel.

Photo Credit: North Carolina Farm Bureau
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SUMMARYSUMMARY: BENEFITS OF ON-BASE BIODIESEL 

 On-Base biodiesel production is an economical way 
to promote DoD strategy and mandates on North Carolina 
military bases. Biodiesel production reduces petroleum 
consumption, increases energy independence, reduces 
emissions, and integrates an advanced biofuel into military 
operations. Finally, the on-base biodiesel refinery would 
be entirely local, injecting feedstock expenditures directly 
into the local economy and promoting direct economic 
partnerships with local communities.

APPENDIXAPPENDIX

Table A1: Relevant Renewable Energy Goals and Mandates

Document Emissions Goals Renewable Goals
EO 13423 Reduce energy intensity by 3%

annually through 2015
At least half of required renewable energy 
consumed from new renewable sources

Or 30% by the end of FY 2015 Implement renewable energy
generation projects on agency property for 
agency use

Require acquisitions of goods and
services use sustainable environmental 
practices

Require acquisitions of goods and services 
to be bio-based

Reduce fleet total consumption of petro-
leum products by 2% annually through 
2015
Increase the total fuel consumption that is 
non-petroleum based by 10%

EO 13514 Reduce GHG Scope 1 & 2 GHG in
absolute terms by 2020

Increase use of renewable energy

Pursue opportunities with vendors
and contractors to incorporate incentives 
to reduce GHG

Implement renewable energy
projects on agency property

Address Scope 3 GHG emissions unique to 
agency

Reduce total consumption of petroleum 
products by a minimum of 2% annually

2010 National Security Strategy Invest in innovation and employ
clean energy technologies

Develop new sources of energy to reduce 
dependence on foreign oil
Increase use of renewables

2011 DoD Sustainability  
Performance

Reduce Scope 1 & 2 GHG emissions
by 34% by FY 2020

Reduce facility energy intensity by 30% by 
FY 2015 and 37.5% by FY 2020

Reduce Scope 3 GHG emission by
13.5% by FY 2020

By FY 2020, produce/procure 20% of 
energy from renewable sources

Reduce fleet use of petroleum by 30% by 
FY 2020
Optimize and coordinate
transportation and energy choices with 
related regional

Annual Biodiesel Production (gallons) 250,000

Greenhouse Gas Reductions vs. Diesel 75%

Feedstock costs routed injected directly 
into local restaurants, businesses and com-
munities

$657,500 

Annual margin, on-base biodiesel 
production

$173,854
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Table A2: Financial Model
Production Quantities
B100 Annual Production (Gallons) 250,000
Biodiesel Blend 20%
Production Qty Blended (Gallons) 1,250,000

Economics Summary
Investment Cost $700,000
Margin / Gallon $0.70 
Annual Cost Savings ($) $173,854 
Payback (Years) 4.0

Profitability $ / Gallon Annual
Price of Diesel $3.15 $787,500 
Biodiesel Feedstock Cost $2.63 $657,500.00
(+) Other Inputs & 
Fixed Costs

$1.17 $293,646.33

(-) RIN Certificates 
(1.5 Certificates)

$1.35 $337,500.00

Net Cost/Gallon Produced $2.45 $613,646
Cost Savings of On-Base 
Production

$0.70 $173,854

Production Costs $ / Gallon Annual
Feedstock
Yellow Grease $2.63 $657,500 
Variable Operating Costs
Methanol $0.54 $135,675 
Magnesium Silicate $0.12 $29,750 
Sodium Hydroxide $0.05 $11,638 

Other Inputs and Materials $0.04 $10,147

Subtotal $0.75 $187,210

Overhead / Fixed Costs
Utilities with 1200 AMPS $0.10 $24,000

Insurance $0.08 $20,000

ASTM Testing $0.05 $12,000

Building Leasing Cost $0.04 $10,000

Annual Maintenance $0.04 $10,000

Office supplies $0.00 $1,000

Subtotal $0.31 $77,000

Labor
1 FTE/Shift @ $12/Hour $0.16 39,936

Gross Cost B100 Produced $3.85 $961,646

Cost Offsets
RIN Credits $1.35 $337,500

Crude Glycerine Sales $0.04 $10,500

Subtotal Cost Offsets $1.39 $348,000

Net Cost B100 Produced $2.45 $613,646

Table A3: Profitability Analysis under Different Production Scenarios
B100 Annual Production (Gallons) 250,000 500,000 750,000

$ / Gallon Annual $ / Gallon Annual $ / Gallon Annual
Price of Biodiesel $3.15 $787,500 $3.15 $1,575,000 $3.15 $2,362,500
Biodiesel Feedstock Cost $2.63 $657,500 $2.63 $1,315,000 $2.63 $1,972,500
(+) Other Inputs & Fixed Costs $1.17 $293,646 $1.01 $503,121 $0.95 $712,595
(-) RIN Certificates (1.5 Certificates) $1.35 $337,500 $1.35 $675,000 $1.35 $1,012,500
Net Cost/Gallon Produced $2.45 $613,646 $2.29 $1,143,121 $2.23 $1,672,595

Cost Savings of On-Base Production $0.70 $173,854 $0.86 $431,879 $0.92 $689,905

Investment Cost $700,000 $700,000 $700,000

Payback (Years) 4.0 1.6 1.0



Eastern NC On-Base Biofuels Refinery - Outline

Page 13

Chart A1

Chart A2

Source: EIA, “What caused the run-up in ethanol RIN prices during early 2013?”, available at
http://www.eia.gov/todayinenergy/detail.cfm?id=11671
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