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Climate Solutions Mission

Accelerate practical, profitable solutions to global warming by:

Galvanizing leadership
Growing investment
Bridging divides

Make the Northwest a national and world leader in the clean
energy economy




Climate Solutions’ Sustainable Advanced
Fuels Program

* Helping to bring sustainable advanced fuels to scale
in the NW:

Cement the Northwest as a global and national leader in
creating the sustainable, low-carbon alternatives for
transportation

Develop an informed and active community of sustainable
advanced fuels stakeholders

Pass critical policies required to bring sustainable advanced
fuels to scale in region
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Sustainable Aviation Fuels
Northwest

Mission: Explore opportunities and challenges in
production of sustainable aviation fuel using Pacific
Northwest feedstocks

Regional stakeholder process: +40 participants
Geographical scope (WA, OR, ID, MT)

Limited Duration: July 2010-July 2011

First in the U.S.; Australia, Mexico, Brazil

Climate Solutions: facilitator and lead for research
and writing


http://www.safnw.com/
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Pacific Northwest: Prime Location

* Rich and diversified biomass resources — farm,
forest, municipal

* Policy and business leadership
RFS in MT, OR, WA

Climate framework in OR, WA
Major bioenergy focus at universities, federal labs

Interest by established players plus numerous business
start-ups
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Top Six SAFN Recommendations

1. Create a strategic
focus on sustainable
fuels for aviation

2. Promote stable, long-
term policy to attract
investment

3. Ensure support for
aviation fuels &
promising feedstocks
under RFS2 Program

4.

6.

Provide strong backing
for the industry

Target R&D on regional
efforts critical to
commercializing aviation
fuel projects

Incorporate sustainability
considerations to create
an advanced biofuels
industry



The Core Challenge: Getting to
Scale

e Scale/Cost —
Chicken and Egg

 Starting to see scale
level refineries In
cellulosics and other
advanced fuels




2014 - “The Year 0_1_" Stel”
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Policy Priorities

Build Strong Markets for Renewable Fuel Producers

Promote durable policy to drive demand

Support federal RFS
Join California and BC in driving demand for sustainable fuels
with low life-cycle carbon emissions (Clean Fuels Standard)




U.S. Renewable Fuels Standard

* 36 billion gallons/year by 2022 (21 bgy
advanced and cellulosic)

* |Includes standards for ghg reduction, indirect
and use change

* RINS credits create powerful industry
incentive for investments in advanced fuels



U.S. Renewable Fuels Standard

* Under fierce attack by petroleum industry
* Evidence shows no impact on fuel prices
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Clean Fuels Standard

What Is It?

* A clean fuels standard (AKA Low Carbon Fuel Standard or
LCFS) establishes pollution limits for transportation fuels sold
in Washington. The program requires oil companies to

gradually reduce carbon intensity of transportation fuels by
10 percent over 10 years.

Status

e C(California, BC and Oregon all have CFS in place

* C(California standard withstood court challenge in 2013 —
Supreme Court refused appeal



Clean Fuels Standard

* Washington Status:

— Department of Ecology has the ability to adopt a Clean Fuel Standard
by Rule

— Governor Inslee directed the Office of Financial Management (OFM) to
evaluate technical feasibility, costs, benefits and jobs implications of
Clean Fuel Standard.

— Draft report for OFM, conducted by Life Cycle Associates, was
completed earlier this month. Final report likely in late October.




Clean Fuels Standard

* QOregon Status:
— Oregon legislature will consider bill to lift “sunset” in 2015 session.

— Phase 2 rulemaking is underway.
* Public hearing on November 6, 2014
* Public Comments accepted through November 7, 2014

— To learn more:

Oregon Clean
Fuels Program



http://www.deq.state.or.us/aq/cleanFuel/

Clean Fuels Standard
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Businesses that sell fuel with carbon Businesses that sell fuel with carbon intensity
intensity ABOVE the cap must buy credits BELOW the cap can sell excess credits

An LCFS limits the amount of carbon emissions from fuels and allows clean fuel producers to sell their carbon credits
to businesses that have trouble meeting the carbon intensity requirement.

Courtesy, EDF, American Lung Assoc, TetraTech: “Driving California Forward”



Clean Fuels Standard

The Nuts and Bolts of LCFS

What Is It? Carbon intensity is measured on a lifecycle
or well-to-wheels basis in units of grams of
carbon dioxide equivalent per unit energy of
fuel (gCO2e/MJ).

The LCFS is implemented using a system of
credits and deficits, with each credit
representing one metric ton of reduction. Credits
are generated by transportation fuels that have a
carbon intensity lower than the compliance
schedule (ranging from about 98 gCO2e/MJ in
2013 to 89 gCO2e/MJ in 2020) and deficits are

Courtesy, generated by gasoline and diesel.
CalETC LCFS At the end of each year, compliance is
Compliance achieved by offsetting deficits with credits.

Outlook, June Credits can be banked and traded, and they
2013 do not lose value over time.




Clean Fuels Standard

If implemented, the standard would allow NW to stop
spending billions a year to import oil from other states and
countries

Will significantly lower global warming emissions and health
impacts resulting from other air pollution from transportation
fuels

Drive investments in renewable fuels and other low carbon
solutions.

Create Scale!




Clean Fuels Compliance Scenarios

Scenario A

Advanced Vehicles

Scenario B

Max Cellulosic

Scenario C

Min Cellulosic

Scenario D
mWin Cellulosic with
E15

Max Gasoline Ethanol %
FFW EBS Consumption
Max Biodiesel Blend %
Ethanol Volumes

MW Corn

Cormns

Sugarcane

Molasses

Cellulosic

Cell Gasoline and Diesel
Biodies=|

Soybean

Canola

uco

Tallow

Corn il

RNG

Vehicle Populations
CNG
EV/PHEV
H2 FCW

10%
Upto85%
Upto15%

Balance
Up to 40 MGY
Upto 146 MGY
Up to 20 MGY
63 to 300 MGY
55 to 200 MGY

[gasoline equiv)

A=zneeded
Up to 42 MGY
Up to 10 MGY
Up to 12 MGY
Up to 40 MGY
Up to 16 MGY (diesel
equiv)

15X BAL
CAZEV
CAZEV

10%
0%
Upto 15%

Balance
Upto 40 MGY
Upto 146 MGY
Up to 20 MGY
63 to 300 MGY
55 to 200 MGY

[gasoline equiv)

Asneeded
Upto42 MGY
Upto 10 MGY
Upto 12 MGY
Up to 40 MGY

Upto 12 MGY (diesel

equiv)

10%
Up to85%
Upto15%

Balance
Up to 40 MGY
Upto 200 MGY
Upto 20 MGY
63 to 300 MGY
55 to 200 MGY

[gasoline equiv)

As needed
Uptod2 MGY
Upto 10 MGY
Upto 12 MGY
Upto 40 MGY

Uptol2 MGY [diesel

equiv)

BAL
BAL
BAL

15%
Upto85%
Upto 15%

Balance
Uptodd MGY
Upto 200 MGY
Upto 20 MGY
63 to 300 MGY
55 to 200 MGY

(gasoline equiv)

Asneeded
Uptodd MGY
Upto 10 MGY
Upto 12 MGY
Upto4d MGY

Upto 12 MGY (diesel
equiv)

BAL
BaL
BAL

Courtesy, Life Cycle Associates Progress Report, October 2014




Maximum Cellulosic Scenario

Cell. Gasoline,

185%4

Ethanaol, 38%

Biodiesel, 30%
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CMNG, 5%

Electricity, 9%

Courtesy, Life Cycle Associates Progress Report, October 2014



A Clean Fuel Standard Creates Jobs

2016 2017 2018 2019 2020 202 2022 A

Total Employment (Job-Years):

i Scenario Scenario Scenario Scenario Scenaric Scenario Scenario
Cw/BET D 0wy
BET

Courtesy, Life
Cycle
Associates
Progress
Report, October
2014



A Clean Fuel Standard Creates Jobs

A" Life Cycle Associates

Employment Impacts of Eight Scenarios, Jobs, Job Years

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026

2016-2026




CFS = Economic Growth

GSP Change, By Year
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Total GSP (SM)

4,000 Courtesy, Life
Cycle Associates

2,000 Progress Report,
1,000 October 2014
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Homegrown energy independence

By Mait Upmeye

For the Capital Press

.
° C|ean FueIS Standard October 14, 2014 2:11PM
Most of the money spent on energy

d rlveS S u p p |y C h a-l n in Washington leaves the state. By

having a clean energy standard,

g rOWth an d ag rl Cu Itu ral Washington can keep more of that

p I’OSpe rlty money in-state.
. Nearly all of the $14 billion we
Y PaCIfIC COaSt CanOIa i spend an};ually on petroleum in

Washington leaves the state. We have

i I | ustrates trl p I e . 2 a golden opportunity to move a lot of

those dollars to Washington farmers.

be n efItS ; By putting a new clean fuels standard

in place, we can continue to build a

) F ar m e rS thriving homegrown renewable fuels

industry that encourages our farmers to

) C ru S h I n g faCI I Ity S grow more renewable fuels crops.

A B I Ofu el rocess | n Pacific Coast Canola (PCC) owns and
p g operates the first commercial-scale
canola crushing facility west of the
Rocky Mountains. Located in Warden,
Wash._, the plant provides
competitive-wage jobs with
comprehensive benefits to our 46

ap|

employees. Our oil is bought by food
and biodiesel customers, while our

e West's ] Website

Matt Upmeyer



Study on CFS Shows successful growth at

every step of the value chain

Collector
Yokayo Biotuets
Yokayo Bickads & 4 company that its
Panndd CEO, Kusrnar Ploches sdesits was bust hack-
B, Mocher bt & maeket, and Sen he collocted
o send wtartend producing, Cernmily, Yokayo producs

4] “California’s tuel policies
support Yokayo's commitment

y 1o sustainable production of
blodiesel from waste grease and
keeping sales local 1o provide
maximum benedit to the reglon.”
Mamas Plaches, CI0, Yokayo Dictuts

' 80,000 gl oof biodiesel yvar, with plam to
10 700,000 gallass i the very near Satare. Yokaye
‘ s Bitiry exanple of the heodievel indunry becwase
pltchy vertacaly integrated and commitied to
E il i —the entine proce, fum fasdatoc
- i to peoducion of a finided biodiesel product
L Betun, in sl completed i Nocthers Califomia
iy une secychod netsesrant fryer od as their feodstock
Pibay believe it & e most sustainable “starter
B in the indeatry As 2 felly-Bosmsed “inedible
O grvsow hauler,” they have three trucks @t collect
1900 rextaursnts and food service Saciltses. Mocher
| Bagined Yokayo 1o be st curment siae and says over
Ilecade the growth of the indaatry b been
M. He xoan be starting & nosgeofit 1o aducste
B about biofoads and 1o teach mochanics how to
 ihiodieed-run can and alter sepular can (o be sble
o bodend @
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Production
Crimson Renewable Eneegy, LP

[T When # comes to Blodeewe] prodection

a1 Californis, Crimwon Benewable Encrgy, LF is keading the
mudustry in production voleme. Cransos’s production facdity
o Bakenfiedd currently sakes Between 8-10 millono galleas/
yeur, bngt snticipates expanding %o 4 22-25 milion galloa/ yesr
capacity, and o ome of the burgest of ity kind in California
Cramson orginally begen production wet soy bean ol
Seedstock in 2000, then redesigned the plant 10 be able 10
proams mubtiple types of knve-cabon fedstocks and begsn

"After 12 years in this industry,
I'm especially excited about how
the LCFS Is driving demand for
sustatnable fuels, allowing the
blodiesel industry to thrive.”

Jou Giersen, Dwrecior of Sales & Markasing,
Crimson Reresasie Cnerg,, LP

prodaciy biodied agen in 201 1. The Gality sodey rees
entinely an used cooking eil, yellow grease, and coen ol from
ethasol plants. Crinmon doesn’t collect their oun Seedwiock,
ruthier ndyang on 2 varety of eepplens xach a rendenmy
ethanol plants that generate inedidle com oil from datiller’s
it and companies that specialice m uwd cookssg il
from nestsesrants, Botels, calfeteria, etc. Though Crisson sels
mend of ity biodiod to the petroleum industry for blending
with traditionsd deevel, they abuo sell 1o Propel Fads, smothes
compunry featuned bere. Crimson has roughly 30 persssent
employoes, with additionad job for contracsoes. Cranson
crvditx the LUFS for covating sn emviroament whene they can
Irady thrive snd for pulting the Goldes State af the loodfrom
af LS. regulatory paiay for greenhouse gas sedoction and
the Americes biodiese] audusry. 8



How should we measure success?

It should drive positive outcomes:

1. Reduction of carbon intensity for fuel mix.
2. Foster solid growth of alternative fuel supplies to petroleum.

3. Over compliance in carbon trading program in early years.

It should avoid negative outcomes:

1. Lower economic growth measured by GDP.

2. Slower growth in jobs as measured by unemployment rate.

3. Clear evidence that a CFS doesn’t spike fuel prices.

Courtesy — John MacLean, Dec. 2013



What historical data suggests

It should drive positive outcomes:

\/1. Reduction of carbon intensity for fuel mix.

\,2. Foster solid growth of alternative fuel supplies to petroleum.

\(3. Over compliance in carbon trading program in early years.

It should avoid negative outcomes:

1. Lower economic growth measured by GDP.

¥ 2. slower growth in jobs as measured by unemployment rate.

x3. Clear evidence that CFS doesn’t spike fuel prices.

Courtesy, John MacLean, December 2013



Growth in Alternative Fuel Supply

Conclusions

e (California Ethanol stocks experienced a 14% growth rate in the 29 months after CA
LCFS versus the prior 29 months.
* Renewable Diesel stocks experienced a 138% growth rate in the 25 months after CA
LCFS versus the prior 25 months.
Renewahle Fuel Stock Report
W(oast Eth and Ren Dieselin (000) of gallons
Jan 00 - May 13
3000 i
CA LCFS Effective Date |
- Stocks = Bl
Inventories of fuel stored for future use,
I
2000 :
: 2080
I
1500 !
Mth Average Fuel Stocks ggmpart'\ "?g avg of i
1,000 analPre .2 Dsmcm 5 prevs
i I
Ethinal Post/Pre GR=145% ggm}rﬁ;:&ﬁ ‘?: : 207
- Ren DiesePreLCFS=90.1K /WSHCFS :
Ren DieselPosc LCFS =215K I
Source: http://www.eia.zov/dnav/pet/pet_stoc_typ_a_epooxe_sae_mhbl_m.htm Ren Diesel Post/Pre GR = 138% |
0 T — —TT ——T B e e e L I [ S B B e e s e s e e s
R AR T
R E R R R R R R R R R R R R E R R R R R R R R R RN E RN E R R RN R R RN SR NRRRRRERTE RS
==g=WC Ethanol === W( Ren Diess

Courtesy, John MaclLean, December 2013




Lower Economic Growth?

Summary:

* Gross Domestic Product or “GDP” measures economic output for a region or a country.
 We looked at GDP growth across 4 major states & 8 smaller ones to compare performance.

Gross Domestic Product - By State
2006 - 2012 (In Millions)

$2,500,000
California
$2,000,000 Eight State TTL
— -
..-——""'._-—_ Texas
51,500,000
New York
1,000,000 Florida
Pre CFS | Post CFS
Regions| (2010/2009)| (2012/2011)
500,000 Calformia| 1.46% 4.95%
Pl Mote: Texas| 7.59% 5.T8%
rlease Note: Hew York| 5.18% 3.12%
Eight smaller states include: Florida| 0.94% 4.12%
Source: Http://www.bea.gov WA, OR, MA, NV, AZ, AK, VA, HI 8 Smaller States| 3.67% 3.95%
5
lan-06 lan-07 lan-08 lan-09 lan-10 lan-11 lan-12
=g California Texas New York Florida  ege=8 Smaller States

Observations/Conclusions

e (California is a massive state with a huge economy but still grew GDP by 4.95% in 2012.
* This 4.95% GDP growth is one of the highest surveyed only bested by Texas.

Courtesy, John MacLean, December 2013



No clear impact on jobs

Summary:

* Unemployment rates are closely watched to determine the health of a regional economy.
* We looked at Unemployment rates across 12 states to compare performance post LCFS.

% Drop in Unemployment rate - By State | _Region |Pre CFS|PostCFS| | Delta
Florida 12.2 8.9] | 58.5T%
January 2011 - August 2013 Hawaii 83 76| | 53.499%
Nevada 111 7.0] | 45.26%
20% Washington 9.1 7.1] [38.57%
9% S35 California 9.1 7.1
Texas 9.7 7.0] | 28.13%
60% asc Oregon 78 6.5| |25.93%
Alaska 79 7.2] | 20.00%
50% 30% Arizona 6.7 58| | 19.28%
37% Virginia 10.2 8.1 | 15.52%
40% 8% Massachusetts 99 8.3 | 9.72%
6% New York 99 8.3 9.21%
0% 20% 19%
16%
20% 10% 9%
- I I I
) H B
i ;}k ‘3‘? & W & & ‘?_-b & ) f
S o & & & & & & °
ol é k A 3 3
Q & & .*'5? @@p g & IS & é'«p‘" eé\
Source : http://www.bls.gov/ $§’

Observations/Conclusions

» All states surveyed enjoyed drops in unemployment as we moved away from recession.
e C(California held it’s own with a 37% drop which is better then 7 of the other 12 states.

Courtesy, John MacLean, December 2013



The Lynchpin

Summary
Another way to see if California’s CFS has had a material impact on prices is to look at it
from the perspective of credits and deficits.

* (California Reformulated Gasoline Blend stock for Oxygenate Blending (CARBOB) generated
about 373,000 deficits in 2011 and 724,000 in 2012.

* For fuel sales we had 13.9 and 13.75 billion gallons of gas sold in 2011/2012 respectively.

* As this table indicates,

2011 2012 with an average RIN price
Deficits 373,000 724,000 .
d$ w6 | e of $16 or less in 2011/12,
$ 5968000 | $ 11,584,000 the PFICE/G Impact Is <

1/15t of 1 cent!

Gas volume| 13,900,000,000 | 13,750,000,000

price/Gallon | $ 0.0004 | $ 0.0008

* For regulated parties to

. 2011 2012
experlence d S'Ol/G Deficits 373,000 724,000
impact for LCFS RIN prices Hypth. RIN Price| $ 386 | $ 190
WOuId’Ve had to be S 143,978,000 | & 137,560,000

between $190 & $386 in Gas volume| 13,900,000,000 | 13,750,000,000
2011 and 2012. Not even
closel price/Gallon | 8 0.010 | $ 0.010

Courtesy, John MaclLean, December 2013



Conclusions

1. We are almost 3 years in for California’s LCFS and evidence clearly
show it’s generating the kinds of demand for alternative fuels
needed to drive scale in this industry.

i This directly drives the scale needed for advanced fuels for aviation and
other sectors.

2. So far there are zero indications that California’s LCFS has created
fuel price spikes and negatively impacted economic growth or jobs
in the state.

3. California’s economy has been through turmoil over the last
several years like other states but not due to the rollout of the
LCFS in 2011.

Courtesy, John MacLean, December 2013



Study: California’s AB 32 transportation
policies will save money

Implementation of LCFS and C&T will result in
avoided costs of $23.1 billion by 2025 due to:

Avoided public health costs ($8.3 billion)
Avoided fossil fuel dependence costs ($7.9 billion)

Avoided climate change-related costs ($6.9
billion) .

Courtesy, EDF, ALA, TetraTech

Driving California Forward
Public Health and Societal Economic Benefits

ifornia’s AB 32 Transportation Fuel Policies

Emvironmental Defense Fund / American Lung Association in Caldomia / Tetra Tech



Other Policy Priorities
Continued R&D Leadership

Incentives supporting scale level construction
Revolving loan funds; loan guarantees
Direct support for infrastructure investments
Support for feedstock production and processing

Use Gov’t purchasing authority to build markets

Key Question with incentives: $555?




Other Policy Priorities

Price and Limit Carbon Pollution
Create level playing field

Create significant funding for solutions

In the base case, Washington carbon revenue rises
above $4 billion

$4.5 -

v $3s

S s25
.

$1.5
Courtesy, Sightline
50.5 Institute, October 2014
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Join Us!

C L E AN FU E L S ]'0 B S HOME LEARN MORE MYTH/FACTS ADD YOUR BIZ/ORG/OFFICE NEWS TAKE ACTION

http://www.cleanfuelsjobs.org/



Advocates Law Group PLLC

Ascent Law Partners

B2BaME

Bricklin & Newman

Cascadia Law Group

Cedar Grove Composting

Cestjon Macfarland LLC

CineCity Pictures, Inc.

Clean Energy

Clean Energy Renewable
Fuels Corp.

Clean Technology Partners

CLEAResult

Compendium, Inc

66 Government
leaders voiced
support for clean
fuels standard,
Sept. 2014

Cyan Strategies

Demand Energy Management

B,

http://www.cleanfuelsjobs.org/

Protect our employees, customers, Spur innovation in Washington’s clean

and families from air pollution.

Don Baker Design

Ecological Solutions

Element 8

Emerald Services, Inc.

Energethic, LLC

Energy Friendly Holdings

Environmental Entrepreneurs

General Biodiesel

Good Company

Green Canopy Homes

GreenBalance Energy
Marketing

Hire Electric

Hudson Bay Insulation

Impact Bioenergy

Imperium Renewables

WASHINGTON
BUSINESSES
SUPPORT A

GLEAN FUELS

LI

energy economy and create iobs.

John Engber & Associates

MacDonald-Miller Facility
Solutions

Mercurius Biofuels

MicroEnergy Credits

MicroGREEN Polymers, Inc

National Biodiesel Board

Network for Business

Innovation and Sustainability

North Star Chemical

Pacific Ag

Pacific Ethanol

Powering Imagination

Precision Pipe Fabricators, Inc.

Promus Energy

Propel Fuels

Rainrock

Re-Vision Lab

Scoville PR

Seattle Steam

SeQuential Pacific Biodiesel

Site Story

Summit Power

TransMessis Columbia
Plateau

Tutoring Wonders, LLC

Whole Energy

STANDARD

=

Fromote fuel choice to
reduce reliance on oil.




Join Us!

A coalition of Oregon business and civic leaders committed to
maximizing the economic potential of clean fuels. We're dedicated
to protecting jobs for all Oregonians and fueling our economy.

http://CleanFuelsWork.com/



Biofuels Policies: Why a Clean Fuels
Standard and Other Polices are Critical
for the Advanced Biofuels Industry
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