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RIN/LCFS Value Chain

Ag Methane & AD Project Developer X

——— Biomethane Conditloning
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transportation
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E . LEFS cvedity

Annual Renewable
Wolume Obligations
under RFSI

Introduction to Commercial Distribution

Direct Use — Either used on-site of conditioning plant aor transported via tanker to dedicated end-usar
= AN walue shared between ABC Landfil, Project Developer X and End-user
= LCFS ondy if project and end-user are in Calilornia

Pipeling | Virtual — ANG sold to remate user through nter-connected gas network Courtesy of Blue Source

= |f end-user is in California, there is pobgnitial for LCFS credits




RIN Buyers: Obligated Partfies (e.g., BP,
Shell, Exon Mobil, Phillips, Chevron)

Companies
that produce
or import
petroleum
gasoline or
diesel fuel in
a given
calendar year

Do not have
to blend
physical
renewable
fuel

Must satisfy
renewable
volume
obligations
(RVO) using
RINs and/or
cellulosic
waiver
credits

Can use prior-
year RINs for
up to 20% of

the applicable
RVO
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Renewable Fuel Mandates have GHG reduction criteria

(established under EISA)

AN

Cellulosic
fuels

Biomass-based
diesel

Lifecycle Greenhouse Gas (GHG) Emissions

. Biomass- Total
D-Code Cel-lulosw Based Ad\_/anced Renewable
Biofuel . Biofuel

Diesel Fuel
3 X X X
4 X X X
5 X X
6 X
7 X X X

GHG emissions must take into account direct and significant indirect emissions, including land use change.

Renewable Fuels

Advanced & Biodiesel Fuels

20%

GHG reductions *

50%

GHG reductions *

* compared to a 2005 petroleum baseline

Images Courtesy of EPA

Cellulosic Fuels

60%

GHG reductions *




California
Carbon
Intensity

Goals
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CALIFORNIA BLENDED FUEL CARBON INTENSITY (Cl) GOALS

The carbon intensity reduction includes a 5%
reduction from 2010 levels in 2018. To achieve
a 20% reduction from 2010 CI levels by 2030,
the CI will be reduced 1.25% annually starting
in 2019.

2010 2011/2012| 2013 2014|2015 2016 2017 2018 2019 2020/2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

B Gasoline 95.86 95.26 94.66/94.06 93.46/92.86 92.27 91.67 91.07 89.87 88.67/87.47 86.27 85.08 83.88 82.68 81.48 80.28 79.08 77.89 76.69

= Diesel

94.71 94.12/93.53/92,93/92.34/91.75 91.16 90.57 89.97 88.79 87.6186.42 85.24 84.06 82.87 81.69 80.50 79.32 78.14 76.95 75.77



2018 Renewable Fuel
Standard-D3 RINs

= 11.7 RIN/MMBtu
= $2.40/D3 RIN

= $2.40/D3 RIN * 11.7 RIN/MMBtu =
$28/MMBtu

= CALCFS = $8/MMBtu

= Fossil NG value is approximately =
$3/MMBtu

= RNG Value = $39/MMBtu




Gas Value Unitized Annual Costs (2020)

545 $20 $18.78
340
$35 = $15 $14.39 -
. 2 $10.49 -
330 7 = $10 -
=

$25 7 g5 _ _—
o = == —_—
$15 $0
510 No Incentives Probable Optimistic

$5 $3.00 ® Utilities for Equipment ® NG for Boilers

30 NG Utility Compliance ~ mRIN/LCFS Compliance

No Incentives Probable Optimistic Offtake/Marketing Costs M Debt Service

B RNG Value ®RIN Value ®LCFSValue = Labor and R&R




Uncertainties

= Market fluctuation
= Supply/Demand changes
= Rule changes

= Cellulosic feedstock
classification

= Small refinery exemptions
= Future volume obligations
Changes in legislation
= Natural Gas Utility

= [nterconnection

* Meeting specifications

~«ral Gas Division, Gas Transportation Information



Current RIN Pricing

Weekly D3, D4, D5 and D6 RINs Prices

RIN Prices
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D-CODE Average Price Closing Value
2019 2020 20198 2020
03 $0.950 $0.974 $0.950 $0.975
D4 $0.555 $0.507 $0.555 $0.520
D5 $0.545 $0.510 $0.540 50.510
D6 $0.224 $0.320 $0.225 $0.320
Average Price Closing Value
LCFS
Credit
$193.00 $193.00
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https://www.epa.gov/fuels-registration-reporting-and-

Transfer Date by Week, FUEL (D Code)

compliance-help/rin-trades-and-price-information




Important Questions

« What is the historic and projected transportation
market?

» Will there be demand for compressed natural gas
(CNG) vehicles in the future?

* What biogas-to-energy option has the best
environmental benefit?

« Without incentives, what is the best biogas-to-energy
option? What is the “fallback position?”

* In areas such as California and progressive urban
areas moving aggressively towards 100 percent
renewable energy, will RNG have a market demand?




Urban Expansion

68% of the world population projected to live in urban areas by 2050, says UN

Global urban population growth is propelled by the growth of cities of all sizes

6000
5000 - -
41 cities
% 4000 63 cities
= 28 cities
E 43 cities 558 cities
3000
g 0 s 417 cities . Megacities of 10 million or more
& 10 cities 731 cities
2 50001 2] cities 525 cities B Large cities of 5 to 10 million
a 239 cities . . .
294 cities B Medium-sized cities of 1 to 5 million
1000<1 I Cities of 500 000 to 1 million
I Urban areas smaller than 500 000




Biogas Utilization Alternatives i

Waste Gas
Flare

Boilers

v

e H,S, Moisture,

( Siloxanes Removal

e e

CHP: Engine, Turbine, Microturbine,
Fuel Cell

A2
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Landfill
Biogas Biogas

CO, removal

Compression

Pipeline RNG for CNG Fueling

Anaerobic
Digestion




Energy Conversion Efficiency
Compressed Natural Gas (CNG) Versus Electric Vehicle (EV)

J

CO, removal
Compression

Natural Gas



Energy Conversion Efficiency

120%




Battery and Plug-in Hybrid Electric Vehicle Sales (Thousand
Vehicles)

Thousand Vehicles

U.S. Plug-in Electric Vehicle Sales by Model

200

VW e-Golf
180 —

Volvo XC90

160 | Volvo XC60

Volvo S90 Plug In
140 =

Toyota RAV4 EV

Toyota Prius Prime
120 —

Tesla Model X

100 Tesla Model S

80 | —
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40 |

20 I I

2011 2012 2013 2014 2015 2016 2017

Tesla Model 3

Smart for Two EV

Smart ED

Porsche Panamera S E-Hybrid

m Porsche Cayenne S E-Hybrid
Nissan LEAF

m Mitsubishi i-MiEV

= Mini Cooper Countryman Plug In

www.afdc.energy.gov/datal

Global passenger EV sales by type

Share of total new EV sales

55%

45%

Thousand units

5% 64% 62%

52% 55% 53%
48% 45% 47%

A% 36% 38%
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2013 2014 2015 2016 2017 2018e
= Battery electric ®Plug-in hybrid

Source: Bloomberg New Energy Finance




U.S. Alternative
Fueling
Stations from

Thousand Stations

U.S. Alternative Fueling Station Count

www.afde.energy.gov/data/




The Future of
Vehicle

Transportation

Electric
Driverless
Shared

)rive to Electric Cars
than 20 million sales are predicted by 2030

la WRestofworld WUS. M Europe

7 48 19 20 21 22 23 24 25 26 27 28 %




Wastewater
Facilities/
POTWs

Dairy; Food

& Beverage

Solid Waste
Facilities

Conclusions

CHP Unit




Conclusions

= Incentives are providing more economical biogas use options
= Incentives are uncertain, and, therefore, are complicating the adjudication process
= Huge growth opportunities for:
= Co-digestion
= Manure digestion
= Dairy and Swine Operations
= Landfill biogas capture and reuse
= Critical to understand the incentive construct when considering the economics

= Current RNG market looks strong and might be a good play for some utilities ... but is not a
panacea

= RNG production needs an incentive mitigation strategy
= The case for CHP:

= Electrification of energy infrastructure trend

= Electrification of transportation trend

= Economical fallback position

= Environmental benefit
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