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Southern California Gas Company

» The nation’s largest natural gas
distribution utility

= 20.9 million consumers
= 5.8 million meters
= 500 communities

A Sacramento

» Subsidiary of Sempra Energy (SRE)

* San Francisco

» Affiliated with SDG&E

» Leader in customer satisfaction,
pipeline safety and environmental
solutions Los Angeles

SoCalGas

L
San Diego *

Glad to be of service.”
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NOx is a Unique Challenge for SoCal

Over 80% of Southern California is in “Extreme” non-attainment areas for meeting
federal ozone standards:

u San Joaquin Valley

AIR POLLUTION CONTROL DISTRICT

8-hour Ozone Classification

- Extreme

I:l Severe 15

|:| Serious
South Coast [ ] Moderate
AQM D |:| Marginal

Source: US EPA Green Book, 8-Hour Ozone Nonattainment Areas (2008 Standard), published 7/31/2013.

* Air Quality Management District (AQMD)

Glad to be of service.
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http://www.epa.gov/oaqps001/greenbk/map8hr_2008.html
http://www.epa.gov/oaqps001/greenbk/map8hr_2008.html
http://www.epa.gov/oaqps001/greenbk/map8hr_2008.html

Need 80%+ Reductions in Both NOx and GHG
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Projected Statewide GHG reduction

SCAQMD co-benefit NOx reduction
from statewide GHG program (")

60%

Remaining Emissions Relative to 2010
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" South Coast Air Quality Management District (SCAQMD)
2parts per billion (ppb)

Glad to be of service.
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Methane as a transportation fuel can address 2050 goals through
total vehicle system improvements and RNG fuel blends

ADVANCED ENGINES

& DRIVELINES AERODYNAMICS,
‘ WEIGHT REDUCTION, ETC.

"’y» =

Ve

_za ADVANCED
AFTER-TREATMENT

Low-Pressure
Conformable Fuel Tanks

Glad to be of service.”
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Methane pathways are complementary to hydrogen pathways and
may serve different vocations

HYDROGEN CYLINDERS

THERMAL MANAGEMENT SYSTEM

ELECTRIC-PROPULSION
CRADLE

ENERGY STORAGE
FUEL CELL MODULE

Figure A. FCEB components — Source: Ballard Power Systems

m SOCH'G&S Ag)Sempra Energy utility 6

Glad to be of service.



Renewable Natural Gas is a necessary part of the path to 2050

Natural Gas
— 100% - Vehicles (NGV)
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Glad to be of service.
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Fuel economy improvement will be critical for all vehicle platforms --
Natural Gas platforms have similar fuel economy potential to diesel

platforms

Breakdown of Energy Loss for Long Haul

Aerodynamic Losses
85kWh

21%

Engine Losses
240kwh

60%

Rolling Resistance Losses

Drivetrain Losses 51 kWh
Auxllary Loads 9 kwh 139
15kwh 2% 370
4%

Based on Data from U.S. DOE (21" Century Truck
Partnership). 2006

Source: Department of Energy “Super Truck” program

M SOCH'G&S A g)Sempra Energy utility

Sources of Fuel Economy Improvement

Fuel Economy Highway Urban
Contributor Vocation

Engine 15% - 20% 15% - 20%
Hybridization 10% 30% - 35%
Aerodynamics 12% 0% - 6%
Transmission 7% 4%
Rolling Resistance 11% 2% - 3%
Weight 1% 1% - 4%

Source: National Petroleum Council

Glad to be of service.
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Vehicle economics and fuel price have the potential to meet
emissions goals without the need for long-term subsidies

Long Haul Heavy Duty Truck Prices (20159%)

$250,000
Total LNG + Compression Ignition (HPDI)
Vehicle $200,000
Price
CNG + Spark Ignition
\ __-__-_-___.-—
$150,000 —
Diesel
$100,000 . ! |
2015 2020 2025 2030

Sources: NPC and GNA; internal estimates for NOx control

Glad to be of service.
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Renewable and zero-carbon pathways are key

Natural Gas w/ CCUS Organics Conversion Power-to-Gas Artificial Photosynthesis

Renewable Natural Gas

Methanation

CO2 —
=

Reformation

Glad to be of service.
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Renewable Fuel Pathways and the Gas Grid

Chemical site
[CO,: power plant —
H,: byproduct]

PV + Wind
[electricity]

\ 4

v

Biogas plant =

[biogas]

’ Methanation

Sewage plant =

[sewage gas)

Biomass =
gasification [SNG)

i

e: Germany Trade & Invest 2012

]

B Hydrogen/Mobile Application
Energy Storage/Wind-Hydrogen
Power-to-Gas

B Green Hydrogen from Chemical Site

Gas-powered Fuel-cell
cars cars
>
> Filling station
Storage
~? [salt caverns)
Domestic
& heating
—) Chemical use
Power plant/
—> Cogeneration
an.;er District
grid heating

] Ssewage Gas or Biomass to Hydrogen
W co,

W Cther Streams
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We Can Deliver Natural Gas Virtually Anywhere in SoCal

. Southern California Gas Company Facilities
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Vast Storage Infrastructure — Months of Capacity

Glad to be of service.
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Bio-derrived RNG is the low-cost pathway —

energy crops offer further potential

Right side of the stack becomes

s 2020 RNG Supply Potential wider and less expensive over time
® Landfill Gas
30
® WWPT Biogas
25
= Gasification - Feedlot
manure
2 20 ; = Gasification - MSW
=
= u Gasification - Biosolids
o

® Anaerobic Digestion - Food
& Ag waste

u Gasification - ag residue

= Gasification - woody biomass

Power to Gas

0 50 100 150 200
BCF/yr

In-state resources only, 50% resource conversion,
no energy crops
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Major Nox co-benefit potential
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1. Analysis includes T7 Drayage, T7 Single, T7 Solid Waste Collection Vehicle, T7 Tractor, T7 Tractor Construction, T7 Agriculture, T7 Single Construction, T7 Public, 1
T7 IS, T6 Instate Heavy, T6 Instate Small, T6 Utility, T6 Public, T6 TS, T6 Agriculture, T6 Instate Construction Heavy, T6 Instate Construction Small, LHDDT, and LHC
2. Maximum incentives range from $15,500 - $35,000/Truck depending on the vehicle type and engine size

3. Assumed penetration rates after the incentive period ends remain at the 2023 level due to some mechanism
4 Incentive Prooram endc in 2022 nnct-2022 mechanicm maintaing new calec nenetratinn nf N7F NG triicke at 2022 levelc

Glad to be of service.
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RNG could be a drop-in fuel by 2025
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Opportunity Areas

» Use of dedicated energy crops to produce methane

» Co-production of methane and hydrogen with other
products

» Joint deployment analysis and planning for all three
primary renewable biofuels
= Liquids
= Methane
= Hydrogen

Glad to be of service.”
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