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Drivers for Decarbonization

BUSINESS AS USUAL WILL NOT GET US TO 90% BY 2050
(OR 25% BY 2025)
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Sign Up Today

» Program Launch in April of 2018

» First Retail RNG program in the US



What exactly i1s VGS’ RNG Product?

RNG also known as biomethane or —

biogas, Is produced by the anaerobic Customer Use Sl
digestion of organics at farm
digesters, waste treatment plants and % S
landfills. &% A

CO? & Methane Collected

“VGS Renewable Natural Gas” Is an
Innovative offering that will allow

customers to purchase the renewable Candfills
attributes of biogas production.
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Strategic Approaches

Wholesale-
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Transport
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Gas Utility as
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Renewable Energy Certificate Tracking
Systems in North America

KEY

[] ERCOT: Blectric Reliability Council of Texas

. MIRECS: Michigan Fenewable Enargy Cartification
Systam

. M-RETS: Mictwest Renewabla Enargy Tracking Systam

[l WAR Warth American Renawables Registry

. MNC-RETS North Caroling Renewable Energy Tracking
Systam

[

. MNEPQOL-GIS: Mew England Power Pool Generation
Infarrnation System

. MVTREC: Hevads Tracks Renewable Energy Credis
. NYGATS: Mew York Generation Attribute Tracking
System

|:| PIM-GATS: PIM EI5's Generaton Attribute Tracking
Syotermn

. WREGIS: Westarn Renowahble Energy Generation

Infarmation Systeem EEEL Y e
Mo tracking zyztem formally adopted. HAR 2nd
M-RETS allow r\eEjlsiralinn rr\ornCP!nemors lozatad
anywhers in the 0.5 and Canada. Other tracking
systerns may allow registrabions from cutside their
geographic teeTitary

Source: CRS RNG Standards Workplan




RNG Portfolio Standards-SoCalGas Example

Figure ES-1. Annual GHG Emissions Reductions and Required RG Percentage
Under Different Electrification Scenarios

Annual Building GHG Emissions, 2017-2030 Renewable Gas Scenario

[million metric tons CO2 per year] Proportion of RG required to achieve the same
GHG emissions reductions by 2030

As a % of buildings As a % of total gas

gas use throughput®
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Source: Navigant analysis

As shown in Table ES-2, if there was a lower conversion rate, a lower volume of RG would be required to
maintain GHG emissions equivalency. Normal Replacement 50% would require 23% RG as a percentage
of buildings gas use (8% of total system throughput). Normal Replacement 25% would require 12% RG
as a percentage of buildings gas use (4% of total system throughput).



Steps to Decarbonization

'/ero Carbon Gas’ pathway

The term “Zero Carbon Gas'

Referring to certain fuels s ‘green’ appears o cause a significant amaunt of confusion. For the purposes of this study, we use the
term ‘zero carbon gas' to refer to all gaseous fuels that can have a zero carbon footprint across their production chain. This includes:

e
¢ ° o Biogas/Biomethane: Carbon emissions resuting from burning the gas are offset because of the sustainable source of the gas.
0

( : | ) Hydrogen from methane reforming: Carbon content has been removed from methane and then captured and stored.

" Hydrogen from electrolysis: No carbon emissions arise in the procass.

Carbon capture and storage (CCS): Although it does no fully remave CO, from the process, ‘negative emissions' can be created
D If sustainable bioenergy carmiers are used in CCS. These negative emissions’ arise since carbon has already been captured in
0 growing the precursor for the bicenergy carrier,

SOURCE: FULLY DECARBONIZING EUROPE’s ENRGY SYSTEM BY 2050
POYRY POINT OF VIEW - MAY 2018



Hydrogen Opportunity
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Responsible NG Production

Natural Gas Supply Collaborative
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Overview
NGSC is a voluntary collaborative of natural gas purchasers
promoting safe and responsible practices for natural gas supply.

Environmental and Social Performance Indicators

NGSC identified 14 key environmental and social (non-financial)
performance indicators for natural gas production that reflect the
perspectives of natural gas purchasers, are guided by the
interests of customers and stakeholders, and highlight leading
producer practices.




VGS has a newer system with no cast iron or bare steel and no leak policy

BOSTON: INDIANAPOLIS:
Newer pipes, fewer leaks
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What could VGS’ System look like in 20507

A/ 20%

Efficiency Reductions Responsibly Produced NG

10% Methane/Carbon Offfset Fycrogen 10%

SynGasiiCEs
10%

Biomethane/RNG
25%
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Questions
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Social Media Post

VermontGas.com
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