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U.S. EPA Pacific Southwest (Region 9)

l Main Office in San Francisco w/ 850 
employees

l Field Offices in L.A., San Diego, & Honolulu

l Offices: Regional Administrator, Public 
Affairs, Regional Counsel, Air, Superfund, 
Waste ManagementWaste Management , Water, Communities 
and Ecosystems, Policy and Management
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Part 1

Biodiesel:
Beyond Fossil Fuels 
and Soybeans
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“Biodiesel is one of our nation's most promising 
alternative fuel sources. And by developing 
biodiesel, you're making this country less 
dependent on foreign sources of oil.”

President George W. Bush 
Remarks at Opening Ceremony of 
Virginia Biodiesel Refinery in 2005

Why Biodiesel?
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l “Advanced Energy Initiative: national goal of replacing 
more than 75 % of our oil imports by 2025…

l Biodiesel will help end dependency on foreign oil …
l Foreign oil will go the way of typewriter and walkman…
l Restaurant grease which would normally be thrown 

away, will be turned into fuel…
l Biodiesel is making the black puff of diesel smoke a 

thing of the past. “ 
Administrator Steve Johnson

Remarks at National Biodiesel Conference
San Diego, February 2006

Why is EPA Working 
on Biodiesel?
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Why Pacific Southwest ?

To reduce 
particulates

in our

air!
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Diesel Emissions Pose a 
Significant Environmental 
Health Problem

l Diesel exhaust
– Serious health impacts

l exacerbates asthma,
l respiratory and cardiac illness

– Possible human carcinogen
l over 70% of the cancer risk from all air toxics

– Degrades air quality
l Particulate Matter
l Ozone

– Contributes to climate change
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Some People are more at Risk

l People with heart or lung disease
– Conditions make them vulnerable

l Older adults
– Greater prevalence of heart                                     

and lung disease

l Children
– More likely to be active
– Bodies still developing
– Breathe more per body pound
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Particulate Matter (PM) in Diesel
Exhaust Creates this Health Risk

l Mix of particles and 
liquid droplets

l Considerably smaller in 
size than human hair

l Penetrates deeply into 
the lungs

Source: M. Lipsett, California Office of Environmen tal Health 
Assessment
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EPA’s Diesel Regulations

l Clean Diesel Truck/Bus 
Rule: Dec 2000

l Clean Air Non-road Diesel 
Rule: May 2004

l ULSD for highway diesel 
engines: 2006 

l Low sulfur diesel for non-
road engines: 2007,

l ULSD for non-road engines:  
2010, and

l ULSD for locomotives and 
marine engines: 2012.

l When fully implemented in 
2030, this will annually 
prevent up to:

– 2,000 premature deaths,
– One million lost work days,
– 15,000 heart attacks and
– 6,000 children's asthma-

related emergency room 
visits

l Combined, these stringent 
regulations will achieve

– $150 billion in health 
benefits
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But what can be Done with the 11 
Million Diesel Engines in Use today?
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Enter: Biodiesel

l Domestic, renewable energy/fuel source
l Only alternative non-fossil fuel that passed the 

Clean Air Act Tier I and II health effects testing
l Reduction of virtually all regulated air emissions 

(60% reduction of asthma causing PM, nearly 
80% reduction of green house gases, 100% 
reduction of sulfur oxides causing acid rain)

l Great potential for resource conservation: used 
frying oil (UFO) can be converted to biodiesel

l Non-toxic and biodegradable -- no need for 
Exxon-Valdez type spill cleanup 
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How do you Make Biodiesel 
(C15H31CO2CH3) ?

l Transesterification

l Biodiesel can be splash-blended with petroleum diesel 
– B2 vs. B20 vs. B100 (2% to 100% biodiesel)

Biodiesel   +  Glycerin
90% 10%

Oil (Virgin       Alcohol        Catalyst
or Waste)   +  (Ethanol)   +  (Lye)

87%               12% 1%



16

Emission Difference between 
Biodiesel and Petrodiesel
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Biodiesel’s Effect on NOx Emissions
(More Test Data Required)  
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Benefits of Waste-derived Biodiesel

l Reduces waste
l Protects our environment 

(air, water, waste)
l Saves costs
l Protects workers
l Promotes local renewable energy
l Creates a sustainable market
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Why Focus on Waste Cooking Oil?

l EPA’s Resource Conservation Challenge (RCC)
– Reduce waste, and reuse and recycle more products
– Recover energy lost in waste going to landfills

l U.S. alone: Restaurants and hotels generate 3 billion 
gallons of waste cooking oil annually (U.S. EPA OSWER)

l Traditionally grease goes to rendering industry
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What are the Economic Benefits?

75%

12%

3%
2% 7%

1%

Oil Feedstock Chemical Feedstocks
Energy Direct Labor
General Overhead Depreciation

Cost Breakdown for 
Biodiesel Production

Waste cooking oil may 
reduce biodiesel 
production costs 
by 75% when compared 
to virgin oil
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How can Biodiesel Solve Waste and 
Water Pollution Problems?

By converting waste grease to a higher value commodity.

l Diverts large waste stream from:
– Landfills or illegal dumping
– Publicly-owned treatment works (POTWs)

l Prevents spills and sewer blockages:
– 80% of sewer spills in the USA are caused by 

FOG (Fat-Oil-Grease) (Source: US EPA Office of Water).
– In one year only, Los Angeles has about 800 sewer spills, 

due to pipes clogged by FOG.
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Can Biodiesel Replace Petro-Diesel?

0.22 %

1.98 %

Percentage 
of Diesel 
Market

150 MillionBiodiesel

3 BillionWaste 
Grease

66 BillionDiesel(#2) 

Yearly 
Production 
in Gallons

Diesel
Biodiesel
Waste Grease

2006 Fuel Market 
in the USA
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Little Known Fact

Dr. Rudolph Diesel designed
the diesel engine in 1892 to run 
on peanut oil:
“The use of vegetable oils for

engine fuels may seem
insignificant today. But such
oils may become in the
course of time as important as
petroleum and the coal tar
products of the present time.” 
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Part 2

Success Stories 
and West Coast 
Projects
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Federal Environmental & Energy 
Conservation Requirements/Incentives

l IRS, provides for fuel tax credits and refunds of 50 cents/gallon 
of Biodiesel

– http://www.irs.gov/publications/p378/ar01.html
l EPAct (Energy Policy Act of 2005), requires alternative fuel 

vehicles for all public fleets

l RCRA 6002, requires federal agencies that generate heat, 
mechanical, or electrical energy to use fuels derived from 
solid waste

l E.O. 13134, develops and promotes bio-based products and 
bio-energy, amended by new

l E.O. 13149, fosters greener governments through federal fleet 
and transportation efficiency  
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Biodiesel Guide for Federal 
Facilities on Web

l Launched biodiesel guide for federal facilities on 
Federal Network for Sustainability in 2006

– Guide was featured among others on the                          
White House OFEE webpage 

– Heavily used resource: 450 unique hits/month



27

Biodiesel Research at University 
of Nevada in Reno

l Innovations Pilot Grant with Chemical 
Engineering department with 2 goals:

– lower NOx emissions in pre-
production ways (w/o additives)

– decrease costs by continuous 
production unit vs. batch process

l Grantee produced several promising 
results, already:

– Biodiesel production takes far less 
time and energy than found in 
previous studies

– Nitrogen content of biodiesel is 
over 40% lower than previous 
research has shown



28

Community Biodiesel Business Model 
in Santa Cruz, California

l U.S. EPA grant with Ecology Action (NGO)

l Cradle-to-cradle market model
l Unique partners: local restaurants, hauling 

companies, diesel manufacturers, fuel 
distributors, City and County

l Plan to divert 100,000 gallons of waste 
cooking oil from landfills to fuel public fleet
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“Bridging the Biodiesel Gap”

l $200,000 in EPA funds
l $515,000 leveraged from partners
l City College of San Francisco developing 

biodiesel curriculum for mechanics
l Also supports refueling infrastructure and 

testing with local fleets
l Additional partners include People’s Fuel 

Cooperative, Community Fuels, SF 
Environment, Royal Petroleum
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Collaboration with 
San Francisco

l Assisted SF in development of biodiesel plan by 
working with diverse, unconventional stakeholders: SF 
Environment, solid waste recycling section, grants 
office, SFPUC, Biofuels Co-op, SFMTA, City College, 
consultant

l Successful grant application means that SF is the 
largest city in the US to convert its municipal fleet to 
biodiesel

l Part of Mayor’s goal to convert whole city fleet to B20 
by the end of 2007 (8 million gallons of diesel/year)
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Biodiesel from Fuel Crops in Hawaii

l Soybeans are not endemic to 
Pacific Islands

l Evaluating jatropha, avocado, 
kukui nuts, coconut, and more

l Analysis of oil extraction, fuel 
quality, and emissions results

l Awarded $100,000 to Honolulu 
Clean Cities; additional partners 
include Univ. of Hawaii, Pacific 
Biodiesel, Aloha Green, Grace 
Pacific
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More West Coast Sustainable 
Biodiesel Projects

“Fields to Fuel” in San 
Joaquin Valley

l $100,000 in EPA funds
l $160,000 leveraged 

from partners
l Testing fuel additive to 

reduce NOx
l Using locally-grown 

canola as feedstock

Alaska Fish Oil 
Biodiesel

l $200,000 in EPA funds
l $210,000 leveraged 

from partners
l Portable fish oil 

processing facility (on 
barge)

l Testing production and 
quality of biodiesel
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Part 3

Future: Define 
Sustainability
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Sustainable Biodiesel

l UN Report: Biofuels Could Do More Harm Than Good
l International Biofuels Roundtable in the EU
l National efforts (NL,D,DK) to stop imports of palm oil
l Sustainable Biodiesel Alliance (SBA) in the US
l Renewable fuel standards developed by USEPA, UK, California 

Air Resources Board
l Portland, OR: 1st city in US with local sustainable biodiesel 

ordinance for all gas stations in town 
l Popular interest: e.g., National Geographic Magazine “Green 

Dreams”, Oct 2007
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Upcoming LCA Efforts at U.S. EPA
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Life Cycle Analysis for Biodiesel
Left: Soybeans - Right: Waste Grease

Reproduced from Sheehan et al., 
1998



37

Preliminary LCA results

l Estimated fossil energy ratio:
– Petroleum Diesel 0.8337

– Soybean Biodiesel 3.215
– Yellow Grease Biodiesel 6.305–6.535

Source:

Eric Fyfe, 2006: Community-based biodiesel production in Atlanta, Georgia
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Some Partnership Opportunities with 
Waste Water Treatment Plants

l East Bay Municipal Utility District 
– Convert FOG to fuel for trucks on-site

l Cal FOG (State professional association)
– Share waste-to-fuel message w/ state-wide group

l City of Pacifica
– FOG to biodiesel and NOx emission reduction 

technology

l Erie, PA
– Produce biodiesel from oil extracted from
algae as part of the effluent treatment process
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Biodiesel Partnership 
Opportunities with Universities

– University of California Office of the President
l UC system wide sustainable transportation project
l Biodiesel for individual campus fleet managers

– San Francisco City College
l Development of curricula for mechanics, manufacturers, 

fleet managers, fuel haulers 
l Lots of partners, City, grease hauler, petroleum industry, 

consultant

– Los Angeles Community College
l Model for other community colleges
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Benefits of Sustainable Biodiesel

l Environmental (Air, Water, Waste)
l Energy Independence (Domestic, 

Renewable) 
l Economic/Cost (Waste to Fuel)
l Green Labels/Standards
l Safety/Emergency Response

EPA Region 9
Earth Day 2006 Awardee
Willie Nelson “BioWillie”
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Thank you

Olof Hansen

hansen.olof@epa.gov

+1(415) 972-3328
http://www.epa.gov/region9/biodiesel


