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This report has been prepared for the use of the client for the specific purposes identified in the
report. The conclusions, observations asdommendations contained herein are attributed to Rod
Walker & Associates Consultancy Inc. (RWA) and constitute the opinioM\of &the extent that
statements, information, and opinions provided by the client or others have been used in the
preparatian of this report, RWA has relied upon the same to be accurate, and for which no assurances
are intended, and no representations or warranties are ma&#¢A makes no certification and gives
no assurances except as explicitly set forth in this report. Futtieslevel of detail presented in the
Report reflects the data available through the course of our review, thus it does not reflect a
comprehensive record or accounting of the subj&ctordingly, other readers of the Report that have
not been involvedver the course of our review could find the information contained herein to be
incomplete.

RWA does not plan to issue any updates or revisions to the final version of this Report. This report
may not be reproduced, distributed, made available, or comratgticto any third party in part or in

whole without the express written consent of RWA. Further, when consent is given, this report may
not be subdivided by any means or in any way except as explicitly agreed upon and communicated by
RWA.



1.1 Scope
The purpose of this study is to conduct a technically rigorous and independent analysis of the
Southwest Gas distribution systefh g A G K | F20dza 2y igdnS\rizonaandA G A SaQ
Nevada. The analysis will be conducted by an independent, technical expert and focus on key system
components. Study partners seek ardiepth understanding of the Southwest Gas system as it
relates to the safety, reliability, emissionsprd £ S 'y R (KS Lzt A0 KSIfGK A"
operations.

The study will focus osevenmajor topics:

w {2DQa bl ddz2N¥f DFa Ly7TNI &dNHzOG dzNB
Franchise Agreements

Safety and Equity

Fuel Usage/Delivery

Alternative Fuels

Fuel Switching/Electrification

Systén Resiliency

eEeegeege

Thisstudy was prepared by Rod Walker & Associates Consultancy (RWA)s RWhique team df
former utility executives with broad industry and technical experience. The team includes mgembers
that have worked in various roles with large ggseline and distribution companiesserving in
leadership roles in multiple acquisition due diligence and asset integrations and managenjent.

This team is led by Rod Walkean industry executive who brings thirsevenyears of technical
engineering expdise and business acumen combined with deep organizational optimization, [M&A,
and Due Diligence experience to lead organizations and serve as a trusted advisor to clients in the
energy industry domestically and worldwide.

This study is sponsored by theouthwest Energy Efficiency Project (SWEEP), in partnership with
GridLab and in close collaboration with the groups that comprise the Energy Foundation coalitions
in Arizona and Nevada.



1.2 Approach to Analysis

1.2.1 General
To accomplish the scope of this projest described above, RWA began its analysis using publicly
available data. Public data sources include

1 Infrastructure data sourced from the Pipeline and Hazardous Materials Safety

Administration (PHMSA)

Benchmarking data available through the American &sociation (AGA)

SWGestimony and other filed documents in various dockets in Nevada and Arizona;

Testimony and other filed documents in various docketstiver states

Emissionselated benchmarking data collected and summarized bygheironmental

Protection Agency (EPA);

Energy data from th&SEnergyinformation Administratior(EIA)

Publidy availablestudies, research papers and academic artifries various experts

in relevantfields;

9 The most recent IPGsimatereport drafts and workpapers; and

Publicly available forms filed with the SEC such as 10Ks

9 Other generally available public informatiéwund on the internet such as news
articles,city, and county websites, the SWG websitéernet archivesetc.

=A =4 =4 =4

= =4

=

1.2.2 Peer Group Bahmarking
For the purposes gierforminga benchmarkinganalysigegarding certain infrastructure metricthe
annual gas distribution summary reports provided by PHME&#® usedor aPeer Group
comparative analysis. These reports are publicly availakeetty from PHMSA and contain a
summary of all the information providedal! yAGSR {GFdS&a yIFddz2N¥ € 3L & 2LIS
form PHMSA F 710061E.

1.2.3 Peer Group Selection Methodology:
In order to provide a benchmarking analysis regarding certaimioseta Peer Group was developed
using a methodology that is independent of leak data and provides the most comparable group of
utilities. To reduce the approximately 1,470 United Sates operators into a meaningful Peer Group for
comparison with Southwestds Company, all operators in the PHMSA Annual Gas Distribution
Summary were filtered three times:

The first filter was by system sizgall operators with approximately more than double or less
than half the total miles of main were excluded. This remdisgmrately sized utilities.

The second filter was by customer counall operators with approximately more than double
or less than half the total number of services were excluded. This further removes disparately
sized utilities with an alternate system layout.

1 https://www.phmsa.dot.gov/dataand-statistics/pipeline/gadistribution-gasgatheringgastransmission
hazardoudiquids.



The third filter was by system compositiana list of themostsimilar utilities, sorted by miles of
leakprone pipe such as cast iron main, and miles of uncoated steel main were selected. This
removes utilities withessmodern systems that havarge amounts otast iron or bare steel.

The total number of pers in the Peer Group is a function of the availability of simisidgd systems
with comparable material composition, balanced with the need for a meaningful sample size. Data
used for the purposes of this testimony came from the reporting year 202twvitithe most recent
report available at the time of this writing.
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materials. There are minimal piping tedals typically considered to be leg@kone in the Arizona
and Nevada systems.

SWG AZSystem SWG NV System
Composition Composition

A /

= Main - Steel, CP, Bare

= Main - Steel, CP, Coated = Main - Steel, CP, Coated

Main - Plastic Main - Plastic

By age, thalistribution pipe inboth the AZ and N'gystems is newer than the industry averages and

a selected peer groufd.o generalize, an estimated life expectancy for steel pipes8)3@ars old

and for PE plastic pipes 80+. This generalization is not absolute and there are exceptions to the rule,
but it makes for a general baseline from which to compare the age fat A i @ Qa aedaidSvyo

Generally, there is very little main installed in either of the NV & AZ SWG systems that is approaching
a typical end of useful life (pma dop 1 Qa v P



SWG AZ & NV - Decade of Installation
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The summary table below compares the SWG AZ and SWG NV leak metrics to those of theahdust
large. Peer Group averages are simple mean averages.

Leak Summary Table \

Metric VA NV Peer Group

Total Leaks 5,818 1,570 3,379
Leaks per Mile of Main | .283 0.176 0.334
Total Haz Leaks 1,427 745 1,384
Haz Leaks per Mile of

Main 0.163 0.037 0.131
End of Year Leak

Inventory 29 14 1,195

While total leaks and total hazardous leaks are higher than Peer Group averages, the leaks per mile
and hazardous leaks per mile metrics are lower. This is typical of a large utility with a relatively
modern andvery large but well maintainedsystem.

KEYTAKEAWAS |

By all metrics reviewed, the SWG systems outperform those of their peers (similarly sizec
similar system composition). Leaks per mile, hazardous Jaakisunrepaired yeaend leaks all
have been in decline over the past 5 years.

The SWG Arizona system has some uncoated steel main to repladbis represents only 29
of the system total main.

The SWG transmission system is also in relatively goodition with minimal leaks, and a
smallpercentage of pipe madef leakprone materials in the system
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2.2 Franchise Agreements
SWG holds franchise agreements (FAs) with dozens of municipalities throughout Arizona and Nevada.
These agreements allow thaility to install natural gas pipelines in public riglofsway in exchange
for a fee andagreement to certain terms

In Arizona and Nevada, the laws surrounding FAs differ. In Aritenkws arestricterand SWG is
not allowed to pass through the casof these FAs directly to the ratepayers in base. In Nevada, SWG
is allowed to do so.

After a review of a representative sample of SWG franchise agreements, RWA concludes that the
agreements mostly share typical termmsch as:

1 25yearterm

1 2-5% franchiséees

1 Common clauses for liability, severabilitysurance, norexclusivity, construction standards,
etc.

RWA alsdound that the Arizonamunicipalitiesgenerally ciect a 2% franchise fee while Nevada
municipalities collect a 5% franchise fee and somes an additional business license fee. This may
be due to the ability of SWG to pass the higher franchise fees through to the ratepayers.

A distinct difference in most of the FAs is the way that the franchise fees are calculaaéithdénFAs

RWA reviewd, the fee is calculated as a percent of the gross revenues collected by SWG in the

Ydzy AOA LI f Alled ¢KS RAFFSNBYyOSa INB Ay K2g GaDNRa&aa
excludes revenues collected from sales to electric generation cusgrimeothers it excludes

miscellaneous revenues like late fees, street lighting revenue, etc. Generally, the more

comprehensive the definition is, the higher the franchise fee income will be for the municipality.

Regarding renewal and negotiation of fraimsghagreementshese agreements arasually
uncontestedat renewal. Given the long, 2fear term of most agreements, the opportunities to
renegotiate are fewHowever, RWA performed an analysis of other franchise agreements with other
utilities and otherstates and found that there is more variety nationally that within AZ/NV. This
varietyof approaches and terms may offer some inspiration for the pursuit of policy options in AZ
and NVand are discussed in more detail in the body of this report

KEY TAKEAMS |
Existing SWG Franchise Agreements are similar in scope and contain largely similar term
are generally renewed uncontested.

hdKSNJ adldSa YR 20KSNJ dziatAGASa ISYySNIf
agreements in AZ & N¥xceptions to this rule may provide inspiration for negotiation topic;
and terms to pursue in future SWG FA renewals.

2.3 Safety and Equity
Regarding Safety and Equity, RWA looked at four major subtdpibkatural gas incidents, 2)
Demographics of the SWG service area, 3) Replacement programs, and 4) Stranded assets.

11



Natural GaslIncidents

Incidentson the SWG systems are less frequent and less severe by all metrics than the industry
0KS NBadz da

averagesThe tabled St 2 &

country since 2010:

Severity of Incidents

adzY Yl NAT Sa

2T w2l Qa

Customers
Lost Gas Per| Injuries Fatalities  Affected
Incident Per Per per Approx. Cost
Location (Mcf) Incident Incident Incident Per Incident
Industry 1474.7 0.44 0.09 141 $1,973,490
AZINV 330 0.13 0.00 675 $595,314
SWG AZ/NV | 456 0.11 0.00 848 $798,044

As the data shows, SWG compares favorably with the industry averages in terms of severity of the
averagencident. It appears that, on average, SWG incidents are relatively minor and are resolved

quickly:

RWA furthemperformeda root cause analysis which identifiescavation damage and Vehicle
impacts as the two primary causes of incidents. Compared to other potential causes such as

corrosion or material, these root causes also indicate a healthy system.

Demographics

RWA performed a higlevel demographics analysi$the counties that make up the SWG service
area. The results of this analysis are presented in the figure below:

12
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Replacemenfrograms

SWG has been replacing lgadone pipe in its distribution and transmission systems for many years.
RWAperformed a 36year analysis of both the AZ and NV distribution systems to get a historical

perspective on the materials SWG has had in their syst€hesfindings of this analysis were atypical

for Nevada, and somewhat atypical for Arizavlaen comparedda the industry as a wholand to the

Peer GroupWhereas most utilities had large quantities of cast iron, bare steel, and unprotected

a0SSt LIALIS Ay GKSANI aeadSvya 20SNJ GKAA GAYS LISNR 2
had large percentageof these materials in their AZ/NV systems for at least 30 years.
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natural gas systems in general as comparedther parts of the country, especialliye New England
states.

Given the relatively good condition of the pipe in both systems, the SWG replacement efforts have
focused primarily on the remaining bare steel in AriZpaging pipe in both states, and sphr
vintageplastic pipes in both statesich as PVC, Aldj, Driscopipe 7000, and older plastics in

general Thesevintageplastic pips have been the subject of several recent accelerated replacement
attempts with little success given the relatively ltaak ratesof such pipe.

SWG also has adhory of replacing customeswned yard lines (COYL). COYLs are services where the
meter is generally located at the property line or public righivay, some distance from the

customer premises, and the customer currently owns and is responsible focieglepairing the

service line if there are any problems withlit.2012, the Commission gave permission to establish a
COYL prograhthat would survey existing COYLs and replace COYLs that were found to have leaks.
Since then, SWG has identified tens of thousands of COYLs to replace and has begun replacing them

Both the COYL and Vintage Steel programs have allowed SWG to replateattisicture and
recovery the costs of doing so at an accelerated rate. Accelerated replacement of infrastructure is
generally allowed in cases where the risktaf target infrastructure is so great that replacing it

under the normal course of businesmuld be imprudent.

In Arizona, SWG has an ongoing rate case that includes the accelerated replacement of mains and
services in its system. This rate case includes $140 million of investment in pipe replacements and an
additional $7.1 million in COYL reganents? The targets of th@ipe replacements are primarily the
oldest steel mains and services remaining in the system.

Stranded assets

Stranded assets are generallgfined aghose assets thatat some time prior to the end of their
economiclife,arg 2 f 2y ASNI 6t S G2 SIENYy Iy SO2y2YAO NBGdzNJ
of return), because of changes associated withl#w of continuing need for the asset for various

reasons, which recently has become noteworthy for the potentéisition to a lowcarbon

economy.

While it is the duty of natural gas system operators to safely maintain their systems and provide
reliable service; often through capital spending and upgrades, the potential for stranded assets
must also be considered.

Southwes Gas does not appear to have takidre risk of strandedssets or stranded capitabsts
into account in any of their recent capital progranrsvestor relations publications, or regulatory
filings.

2¢KS a+Ayil3S {058t wSLIX I OSYSy(d tNRBINIYE FdziK2NAT SR A\
3 Decision No. 72723
4 http://docket.images.azcc.gov/E000016855.pdf?i=1651080545154
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KEY TAKEAWAY

SWG compares favorably with tiredustry incident averages in terms of severity of the
average incident. It appears that, on average, SWG incidents are relatively minor in cost,
and frequency; and are resolved quickly.

SWG has replaced the majority of its lgakne pipe througtpast replacement programs, anc
further replacements are ongoing to improve pipeline safety by removing remnanplesie
pipe and the small amount of aging infrastructure. SWG in Arizona is attempting further
accelerated replacement of pipe in 2022.

Theeconomic risk of stranded assets does not appear to have been considered by SWG
development of its capital programs. As efforts are advanced to reduce natural gas usage
{2DQa aSNBAOS GSNNRG2NE (KS A Y LWilbanly igcheasa.

2.4 Fuel Usage/Delivery
To assess fuel usage and delivery rates for SWG, we looked at annual sales volumes provided by
SWG.

Annualpeakgas saleforecastingoy SWGvere only available for Arizona and only for the last 10

years. This datshows that annual gas sales have increased year over year in total. However, the
blend ofpeaksales by customer type has changed over the past decwer. the last 10 years,

projected pealgas sales toetail customers (which include residential, comroi@l, and industrial
customers) have increased in volume by 18Ptle forecasted peak gas salesttansportcustomers

have increased by 349 his is typical of many gagstems, and often indicates that residential and
commercial loads are remaining relatively static while loads for power generation and large industrial
customers are rising.

Meanwhile, actual gas saleser thelast 10 yearsave increased at a more moderate pace of
approximately4.8%° Further data from SWG indicates that this growth in demarkayvily

weighted by several operating districtsor example, over the lagD years, gas sales 1@% of SWG

I NAT 2 y I have dedlided. NHis@Giinalusive of all customer classes and includes both retail and
transportcustomers. As the table below shows, there is one prindéstyict that accounts for the

most growthg the PhoenixOperating District. This district alone repents approximately 91% of all
growth that SWG Arizona has seén.

Ten Year Change in Gas Sales ‘

Change in Change in
Operating District Volume (Dth)
Valley (D32) -12,633,398 -34.5%
Eastern (D33) +40,487 +3.7%
Bullhead (D34) -412183 -7.0%

5Docket No. @1551A21-0368, SWEE®1-003_Attachment
6 Docket No. @1551A21-0368, SWEE®1-006_Attachment
“id
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Tucson (D36) -4,179,988 -2.5%
Phoenix (D42) +57,301,152 +14.0%
Ajo/Gila Bend (D44) +5,573,339 +149.0%
Mountain (D46) -729,844 -12.2%
Southeast (D47) -8,594,156 -22.1%
Yuma (D48) -2,654,334 -11.8%
Parker/Wickenburg (D49) | -153,032 -5.6%
Total (net) +33,558,043 +4.8%

Tablel: 10-Year Change in Gas Sales

Looking at this same data from a year over year change perspective rather thiah ehange yields
similar results and more clearly highlights the share of new gas load th&hthenix divisioris
responsible for. The figure below illustrates annual change in total gascsedethe 2011 to 2021
period, using 2011 as the baseline.

Change in Gas Usage by Operating District
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KEY TAKEAWAY

Gas sales have increasstgadily over the past decadeith sales to commercial and industrial
customers growing quicker than sales to residential customers

The Phoenix operating district has represented over 90% odlboeereferencedgrowth in gas
sales, while making up about 64% of the total SMZsystem by sales volume.

There has been a notable decline in gas sales in other operating digtpatsicularly the Tucson
operating district which declined 2.5% whiteaking up 23% of the system total.

SWG has been escalatitige peak load conditions for which is prepares its system capacity to
handleat a faster rate than system sales have been growing

2.5 Alternative Fuels
RWAreviewed twoprimary alternative fuels in this report: Renewable Natural Gas (RNG) and
Hydrogen.

RNG

RNG is produced frofeedstocks such as landfill waste, animal manure, and other organic waste.
Generally the gas produced is captured, cleaned/filtered/dehydrated ttwenpressed and delivered
to natural gas utilities for distribution or for further compression for use in CNG vehicles.

RNG availability in AZ/NV at the time of this reporting appears to be very minimal with only a handful

of facilities in operation. Natig I f f @ = (1 KS & 2 NIB the\fdtufeQavailabitigOl likelk F F S NB y
increase, but large scale RNG production at volumesdet a meaningful percentage agas

sysem.

{2DQ& OdzNNBy (i LI I yokuseH 2riah RNEaD CNG.SupPly elitd foil ussés $h
Nevada and two smadicale dairy farm RNG projects.

RWA compiled our research into the pros and cons of RNG into several pages in the body of this
report. These pros and cons are summarized in the list below:

Potential benefits oRNG:

91 Diverted Methane Emissionsan RNG supply chain for gas has the potential to divert
methane that would have otherwise been release int the atmosphere.

1 Extend useful lifeMany natural gas assets will face increasing risk of early retirement and
thus become stranded assets as natural gas usage decreases naturally or artiRdigiynay
provide a less climatatensive use for such assets during a transition period.

Potential Issues with RNG

91 Costs broadly speaking, RNG will most likely cost more thaafitionally-sourced natural
gas Current estimates argoughly 310x the cost of traditional natural gas.
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1 EmissionsWhile RNG diverted from the atmosphere has amegativeeffect on emissions,
RNG created for the sole purpose of use as RNikely mt emissionsegative or not
economically so.

1 New Infrastructure:at scale, RNG will require capital investment into new interconnects,
pipelines,and other infrastructure solg for the purpose of utilizing RNG. Tiutikely to
perpetuaterelianceon methane forenergy rather tharessen it

1 Efficiency ofCombustion vs. FlaringWaste methane that can be captured can be flared or
burned on site for various applications. Flaring has efficienci@8%f+, so any use for that
methane has to be at least as efficient. When accounting for transportatioitompression
energy costsdistribution leaksand inefficienciesandemissions frontess efficienend use
RNG is likelto be more emissions intensivie most cases than a simple flare or use onsite of
production

1 Perpetuate Reliance on Methan®NG carfunction asa stop gap or u=d duringa natural
gas decommissioningrocessn smallpercentagego prevent the release of methane in
industrial applicationsbut at scale does not have the effect of reducing methane reliance

1 RNG AvailabilityAt volumes projected by some of the more extregees utility gans, RNG
would need to be intentionally manufactured from various feedstamksnasseTheredoes
not appear to be sufficient supply available now, nor does it appear likely thatssuch
supporting industry will arise without significant subsidies and pressure. Some utilities are
evencontemplating starting subsidiary RNG facilities to sell RNG to themselves.

T t20SydAl f-dipphddIWhen A dibityt dStributes RNG, it can claim to haveetff
some of the impact of natural gas use. However, in regions where transferable carbon credits
are made available, it is critical to ensure that companies are not acquiring such credits and
using or selling them, while making claims regarding emissemsctions.

f aDNBSyYy ! (i NXIDaderScopetaidla grafitaldeNhlisiness, RNG suppliers are
incentivized toacquire carbon credits, grants, or other government economic incentives
These are often used to offset the costs of the RNG businesscAstisey may not be
willing to transfer these benefits to the buyers of RNG

Hydrogen

Hydrogen is generally utilized in one of two ways in the natural gas indutgndd®l Fuel
O2Yo0dzaGA2Y YR at2¢SN) 2 DIF&¢ oO0tuHDOZ

Blended fuel combustion refers to the combustion of hydrogen and methane together. In this use
case, hydrogen from various sources is injected into the system by a distribution company (like SWG)
and is carefully blended at controlled percentages and themt to end use customers to use like

regular natural gasChe blending threshold at which the increased risk transitions from minor to
moderate is at approximately 20% hydrogeétigher concentrations of Hydrogen would require

further technical studies befe implementation.

Hydrogen for distribution can come from various sources. There are three typical pathways that
result in hydrogen:

18



1. d. NP gy | &mheld@salSofusing coal or similar feedstock in a high heat steam
environment with the addition of oxygen to gasify the volatiles in the feedstock which are
then filtered and cleaned to produce hydrogen.

2. A DNB e ¢ | ashiB ghSigdustry prefesis. f dz§8¢ K@ RNR3ISYy > A& LINERRA
reaction of methane with steam and other catalysts in a process known as steam
reformation to produce hydrogen.

3. a DNBSy | i&podiceddy aprocess called electrolysis in which water is split into
oxygen and hydrogeqtypicallyusingrenewableelectricityor low-carbon electricity such as
hydroelectric or nuclear

Hydrogenavailable for use in blended fuel situations isidifft to assess. It appears that much of the
currently-availablehydrogen is being used for other industrial processes. There are also many pilot
programs headed by natural gas utilitiesolving the production of green hydrogen from

renewables like solaiThese are all small scale prasffconcept pilot projects and not atcale yet.

Distributing Hydrogen in a blended fysbses challenges to the distributor utility. Thene concerns
surround the nature of the gas itself and its flammability and expérsss; some of which are
similar to natural gas, and some which differ.

There are also concerns regarding the impact of hydrogen on distribution infrastructure such as
embrittlement of steel or hydrogen permeation through plastic piping. These concgtesd:to
end-use equipment ranging from cooking stovesspecialized industrial equipment. Many if not all
of these concerns appear to be able to be mitigated by reducing the hydrogen blendetiénto
natural gas mixture down to 20% hydrogen. This is ettpp by mosttechnical analyses and pilot
programs available at the time of this writing.

{2DQa OdNNBy(d LIXlya F2N) KERNRISY | wihllrizawd 12 0SS 02
State University (ASU) and the University of Nevada, Las Vegas.(BWI&/)s also likely tmntinue

to pursue transportatiorsector customers broadly, some of which may end up beitggested in

hydrogen cell vehicles.

KEY TAKEAWAY

From our analysis, RNG appears to have some usefulness in situationscapiened waste

methane can be repurposed with minimal infrastructure upgrades required. At scale, and
many other cases, the use of RNG does not appear viable. Among other things, availabili
SYrAaarazyas yR 02aid A aadzSéiunatadive atwdal® Y I §

Blending hydrogen into natural gas pipeline networks at low concentrations (20% or less)
the potential to increase utilization of renewable energy in the near term. Using green
hydrogen to do so will likely be a climaigendly move as well, depending on the energy
source. Any implementation of hydrogen blending must be done carefully and with full
awareness of the impacts to infrastructure, system integrity management, and end use
equipment.
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2.6 FuelSwitching/Electrification
InArizonatKS ! NAT 2yl [/ 2NLIB2NI A2y [/ 2YYA&aarzy 2NRSNBR
develop a strategic, lontgrm Transportation Electrification (TE) plan for Arizoftgeremay be
some portions of this plan that l&te to natural gas and SWG in the areas of CNG vehicles replacing
gasoline or diesel vehicléBhase 10f this plan was published in 2021 and primarily focusesvan
parallel efforts: 1) rigorous analysis of the costs and benefits of severatersaielectrification
opportunities, specifically assessing five promising vehicle segments, and 2) stakeholder
engagement, to both provide a forum for knowledge sharing and the discussion of critical issues for
different groups, and to leverage the expertiseaodfiverse set of Arizonans interested in°TE.

In Nevada, th?UCN opened an investigation for the leglegn planning of fossil gas utility services

in the statein May 2021.This investigation is groundbreaking and asks many questions that get at
theheali 2F GKS St SO NKrkthré has sas/deching, atdzBat poidzQdés thedyas &
system become operationally and financially unviabl€fe results of this investigation will likely
RNA @S K Selated diniaf Qaals ahd isfformSW@ RSOAAA2Y A D

RWA reviewed the higlevel costs and impacts of electrification. This revimmerallycovered two
areas: operational considerations and economic considerations.

In an electrification scenario in the SWG service territory massider some practical operational
constraints such as

w The location and needs of large commercial and industrial customers

The location and needs of electric generation facilities

The location of interconnects with various gas supply sources

The pressure that each section of the system can sustain

The hydraulic design of each section of the system, and the changing hydraulic design of
the system as a whole as each section is removed.

The readiness of the electric grid to take on additional load

The fuelcosts passed on to remaining customers in late stages as the utility purchases
less gas

w The percentage of customers who are willing to switch fuels in each area

e eegeg

€ €

Anyattempt at widespread electrification will likely involgectionalizing the system into mg

distinct subsections and then systematically transitioning each sectionatfiralgas toelectricity

or an alternatefuel likeblended hydrogeror RNGThis process is aided by the existing shutoff valves
in each system that are required under fedecade.

Economic considerations regarding electrification in the SWG service territory are twothaise
that pertain to natural gas customers and those that pertain to the gas utility itself.

Economic considerations for end use custonaesthe mosttalked about topic in electrification.

The goal is to create a means for customers to switch fuels in affestive mannerWhile these
challenges appear daunting, the solutions to solve them exist or are coming soon. As solutions are
developed in varios areas of the country, they are being ported to other applicatiGvgG in

8 https://illumeadvising.com/files/AZ_Statewide_Transportation_Electrification_Plan_-23230.pdf
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particular serves an area with minimal winter space heating fpaadative to much of the rest of the
country, making the transition to electric heating much easiéiwus, as faas end users are
concerned, the challenge @dten not one of technological barriers but one of economics and place.
other words, tow quickly can end users be convinced that making the swit@hésonomially
beneficial choice

Regarding the economamncerns facing natural gas utilities, the most obvious economic concern

that natural gas utilities will face is that of profitability. Most natural gas utilities are investor owned

or privately owned companies. The preditiven incentives in such a compaare often in

opposition to the entire concept of electrificatiofhere is no easy way to align these incentives with

a largescale electrification effort but understanding the motives and drivers of these companies can
be helpful when pursuing policyptions or working in regulatory proceedinds.an environment in

which electrification is not widely supported, understanding the nuances of gas system operation can
help stakeholders come to agreements with all parties and maximize impact.

Policy optiondor stakeholders to pursue in the neterm include:

1 Intervening in the current and future SWG rate cases in both Arizona and Nevada
Monitoring for new regulation proposals made by SWG or other parties

Develop and pursue cooperative agreertgeat the municipal level with SWG

bSO RIQ& CdzidzNB 2F DIa Ly@SadAadalraazy

1
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1
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KEY TAKEAWAY

There are electrification initiatives in both Arizona and Nevada at the stateyty,and city
levelsTheseh YA GAF GA@PSaE oAttt KIGS GFNEAY3I AYLN
but all will involve the consideration of the future decline in the use of gas.

Generally, the highevel goal of fuebwitching is to reduce reliance on natural gas andgalan
a relatively cost effect manner to the end use customers. To achieve this, there are opera
and economic factors that must be considered.

Operational considerations include infrastructure condition, customer loads and location,
replacement neds, hydraulic system design, and other similar factors. Cost consideration:
include both consumer costs to fuel switch, and utility cost motives.

A clear understanding of both consumer and utility cost and operational concerns will proj
an ideal foundabn for policymaking efforts.

2.7 System Resiliency
RWA performed a higlevel threat analysis of the SWG systems in AZ and NVD Q& sagpéail S Y
to be relatively resilient to load spikes. The infrastructuneeiativelymodern, outages gpear
limited, and there is likely a large stable base load vs. severe seasonal swings.

Regarding resilience to extreme weathdretrecent February 202Winter weather event known as
Winter Storm Uri which caused massive outages across much of the-sentifal USlid affect
{2DQ& 3l & 4&dzLILI &ltdoes Rot dppedr Bat V@G eRperieAc@dyivilaspread outages
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or even any loss of service to costers during a storm that, for all intents and purposes, can be used
as a benchmark for system performance for all utilities affected by it.

Regarding resiliency to decdlie SWG distribution system is comprised entirely of plastic and
cathodically protected and coated steel pipe. These materials, as a category, are among the most
resilient to decay of all materials used in gas distribution for the reasons discussed above.

Regarding resiliency to firthe SWG system does not appear ®dtt any more risk than any other
system¢ proportional to its area that isvooded,andfire is possibleActions that a utility could take

to mitigate risk of fire damage to the system include burying any above ground pipe that exists (if
any), contributing to preventative measures in their services areas, clearing land of combustibles
around critical regulator stations and other facilities, and working to have a thorough, annually
reviewed emergency response plan. Additionally, mock emergency actiwatesibutility

employees, local first responders, media, and the public and could includeralfited incident if
reasonable for the operating area.

KEY TAKEAWAY

{ 2 Diff@structure igrelativelymodern, outages gpear limited, and there is likely a large
stable base load vs. severe seasonal swikgsther, the lack of severe outages, low pressur
incidents, or other major issues during the 2021 winter store Uri indicate that the system i
likelyresilient to weaher-induced load spikes.

{2DQa d8aiSY NB&AL A Sy O Selafivaly ioetnlsystert compBditing
age, and maintenance.
{2DQ &aédaisSy NIB asystemn SigaisSuch & firg, UakdalNmh, 2ehidle strikes, &

so on is comparable to those of other utilities, and no evidence of abna@usakptibility to
those threats was found.
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This section seeks to provide readers with a general overvigheafatural gasndustry, types of gas
utilities, the process by which natural gas is acquipgdcessedl Y R Y2 @GS R (meterSayi R  dza S NI
overview of pipeline safetyand anoverview of the regulatory process.

This information is very higlevel and not comprehensive but should provide context for readers
with little to no technical experience with natural gas systems.

3.1 Types oNaturalGas Utilities

3.1.1 Municipal Utilities
Theseare usually governmerawned utilities that are funded bytility naturalgas sales and operate
similartoanonprofitcg A G K | ye SEOSaa NBOSydzS 6SAy3I NBAyo@Sai
infrastructure (pipes, upgraded equipment, etor)payment made to thenunicipalto support other
partsof the government (police, fire, public works, 8t hese utilities have oversight frontauncil
(i.e. city, county) orboard that is created by the municipaliby municipalitieghat it serves

3.1.2 Investor-Owned or Privéely-Owned Utilities
These utilities are owned by individuals or corporations who operate the utility aspadbt
companyc therefore, the profits will be reinvestedith an eye on the impact to shareholder value
These entities are regulated and haweersight by a stateun commission or board.

3.1.3 Cooperatives
These utilizes are the least common type and are owned by the customers of the utility. These
utilities aretypicallynonprofits, therefore revenue can be reinvested into infrastructure or
distributed to its members. Cooperatives have oversight througbhadof trustees, elected by the
members of the cooperative.

3.2 The Flow of Gas From the Ground to Your House
3.2.1 Overview

NATURAL GAS SUPPLY CHAIN

Gas Field Processing Transmission Gateway Distribution

A9

Dlil G @S

Oil and gas wells GaS PIOTeSSINE: Pressure
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Coal seams Odorisation ) 0 regulation =
Compression m lﬂ .:‘ Flow metering P S
Metering o
Liquified Large  Gas-powered
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Source: AEMO

Figure2: Natural Gas Supply Chain
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There are many links in the chain of custody for gas as it moves from the earth through multiple
companies and finally to the utility that sells it to customers like you. While there are many
secondary services, companies, and industries around gas, dhefeur main types of companies
that physicallyhandle gas before it makes it to the customer:

3.2.2 Production
Most natural gas is produced in wetlsometimes as a byproduct of difilling, but there are also
many natural gas wells. Natural gas can alsodured from various biological waste sources such
as landfills, animal waste, and farm crop waste. These biological sources are usually called
GNBYSglofS blddz2NFf DFaé¢ 2N wbD® bl GdzNI f Il & LINER
separate canpany who then sells the gas to the next link in the cliagimansmission companieghe
gas from production is gathered apdocessedor ultimately getting to the transmission system
through gathering lines.

3.2.3 Transmission
Gas transmission (and sometimesd G KSNA Yy 3¢ 0 Ay@2f gSa Y2@Ay3a Il a ¥
companies that operate transmission systems typically receive gasgas production sources such
as wells, or storage facilities and move it to another location. Gas utilities sometimest®per
transmission systems, but often these are separate companies. Transmission infrastructure is mostly
a network of large diameter, high pressure pipes that can move large volumes of gas. The gas is
typically moved to either storage, or the next link iretchain: Distribution:

3.2.4 Distribution
Gas distribution is the final step in delivering natural gas to customers and is the job of what we
1y26 a aidKS 3FFa O2YLIl yeé 2NJ AFa RAAGNAROdzIA2Yy dzi
transmission line agthreceive gas that they then distribute to ende customers. There are two main
categoriesof pipe that distribution companies use the most to move gas to customers: Mains and
Services. Mains are the mediusized pipes that run along highways and streatd move gas
GKNRdzZAK GKS O2YLI yeé Qa &SNIIA O-frassurenipds that ofnbideh OS f A Y
main to a customec if you have gas at your house, then the service line is the pipe that ends at your
gas meter. Distribution companies haffefent types of customers, most commonly broken down
into:

Residential Single family or mulfiamily homes

Commercial small and large businesses

Industrial: Large factories, plants, higlse industries

Transport Very highvolume customers like ggower plants use so much gas that they
often bypass the distribution system and tap directly into a fpgbssure gas line.

= =4 =4 =4

Large parts of the work that gas distribution companies do includes:

1 Regulating the pressure of gas from the hgkssure transmissn pipes to the lower
pressure on mains and services;

I Maintaining the thousands of miles of main and services as they age, leak, or need
improvement;
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1 Controlling the supply and flow of gas from the various sources (transmission, storage,
production, etc.Xo make sure that there is enough gas stored to meet peak demand
periods.

1 Providing customer service, leak detection, gas line locating, meter reading, new main
and service installations, and similar services to their customers.

3.2.5 Storage
Storage fits in arious parts of the gas system. It is used by production companies to store-géde on
until it can be moved to another location; storage is used by transmission companies to ensure
sufficient pressure in all parts of its system; and storage is usedtripdtion companies in ofpeak
times to hold excess gas as a reserve for the peak demand times.

Storage facilities can be above or below ground storage tanks, or they can be natural caverns in the
ground that have been emptied, cleaned, and se&@eften old mining caverns that are dry are used
for gas storage, such as salt caverns.

3.3 Distribution and Safety
Local distribution companies maintain the highest safety standards to ensure that preventable
accidents are avoided, and problems with tistribution network are remedied in a timely fashion.
Safety measures at the local level include:

1 Leak Detection Equipmerg Utilities have in place sophisticated leak detection
equipment, designed ttocateleaks of natural gas from the distribution nevk.
Utilities also add very strong odorants to the natural gas to make it easier to detect a
leak.

9 Safety Education ProgranmgUtilities typically run natural gas safety seminars to
ensure customers are well versed in natural gas safety procedures amdviinat to
do in the event of a leak or emergency.

9 Technicians on Cat Utilities maintain fleets of technicians on call 24/7 to respond to
Odza 12 YSNEQ LINRPoOofSYa FyR O2yOSNyao

1 Emergency PreparednesdJtilities participate in community and local emergency
preparedness programs, educating and preparing for emergency events such as natural
disasters.

1 One Call SystemsProvides customers, contractors, and excavators with a single
phone number to call before commencing excavation or construction, to ensure that
(KS LALISEAYSAES FyR 20KSNI 0 dzNR & Refofelyddi f A (A S &
RAIE LIK2YS ydzYoSNI 2F aymmé gka FR2LIISR Ay
communities, emergency responders and government officials.

3.4 Regulation of Gas Companies
3.4.1 Owerview of Regulation
Traditionally, local gas utilities have exclusive rigitassigned certificated are&s distribute
natural gas in a specified geographic area, as well as perform services like billing, safety inspection,
and providing natural gas lbkups for new customerdltilities have historicallyhad certificated
areas which allow them to be the sole provider of natural gas to that.area
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Because of the high cost of constructing the distribution infrastructure, it is unecomamiz good
idea flom a safety perspectivi® lay multiple redundant distribution networks in any one area,
resulting in only one utility offering distribution services. Because of their positisnlagprovider of
natural gasn a given geographic area, distribution comjgahave historically been regulated to
ensure thatas the sole providenatural gas consumers do not fall victim to overly high distribution
costs or inefficient delivery systems.

3.4.2 Federal Regulation
At the federal levelgas distributiorand transmissiomtilities are governed by theegulations found
in 49 CFR 191 and Zhese regulations are focused on pipeline safety and include detailed
guidelines for the construction and operation of natural gas distribution and transmission systems.
TheseNB 3 dzf | GA2yad AyOfdzZRS Fyydzrf NBLE2NIAY3I NBIljdzA NBY
Pipeline and Hazardous Materials Safety administration (PHMSA) bRIAMESA then delegates the
inspection and enforcement of these regulations to the state commisdarall gas distribution
systems (IOUs and municipals).

3.4.3 State Regulation
State entitie; usually called Public Utility Commissions (PUC) are charged with the oversight and
regulation of investor owned local natural gas utilities. Those utilities ownédolday governments
are typically governed by local governméuatards or agenciet® ensure that the needs and
preferences of customers are met in a cost effective mamamer are only regulated by state
commissions for the pipeline safety aspects of thétribution systems

State regulation of local distribution companies has a variety of objectives, including ensuring
adequate supply, dependable service, and reasonable prices for consumers, while also allowing for a
fair rate of return for Investor owrgk Utilities.

State regulatorgan also beesponsible for overseeing the construction of new distribution
networks, including approving installation sites and proposed additions to the network. Regulatory
orders and methods of oversight vary from statestate.

Often this work is focused on ensuring that the costs of infrastructure that a utility wants to pass on
to its customerstfe ratepayers) are reasonable and provide the customers with a proportional
benefit (safety, reliabilityresiliency etc.).

3.4.4 Other Entities
In each state, there are other parties that do participate in the regulatory process. These entities do
not have authority to regulate the gas companies like the Commission does, but often workihand
hand with the state to provide reviewfo dzii A £ A { fhof &aflous porépeadvedii.a. éhnical,
economic, supply, safety and reliability, etc
CKAA 62N] Aa Yz2ald 2FGSy R2yS 0 Rategunddditiotbes f A1 S K
entities dedicated to consumer advocacy, fialbegal defense, or gas ratepayer protection may exist
in any given state.

9 https://www.ecfr.gov/current/title-49/subtitle-B/chapterl/subchapterD/part-192?toc=1
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4.1 SWG Overview
Southwest Gas (SWG) is a natural gas local distribution company founded in 1931, providing service
to over 2.1 million customers ifirizona, Nevada, and portions of Califori8&/Ghad 2,286 regular
full-time equivalent employeeas of the end of 2021 acss all of its operatiord&

Southwest Gas also has a wholly owned subsidiary, Great Basin Gas Transmission Company (Great
Basin), formerly known as Paiute Pipeline Company (Paiute), that operates as an intrastate pipeline
and is regulated by the FERC.

Souhwest Gas' operations are divided geographically into five operating divisions: Central Arizona,
Southern Arizona, Southern California, Northern Nevada, and Southern Nevada. Each division
operates independently of the others and may include portions otiglalratemaking jurisdictions.

All divisions are supported by staff located at the Company's corporate headquarter

SWG is regulated at the state level by the PubtioviceCommission of Nevada (PUCN), the Utilities
Division of the Arizona Corporah Commission (ACC) and the California Puliiities Commission
(CRJC).

4.2 DistributionSystem

4.2.1 PipeQuantities andMaterial Composition

SWG AZSystem SWG NV System

Composition Composition

= Main - Steel, CP, Bare

= Main - Steel, CP, Coated = Main - Steel, CP, Coated
Main - Plastic Main - Plastic

Figure3: SWG AZSystem Composition Figure4: SWGNV- System Composition

The vast majority of main installed on the SWG NV and AZ systems is made of cathodically protected
and coated steel or plastigith a minimal amount of uncoated steel in Athere is ndt f $iofe

pipe: (LPP) such aast iron, ductile iron, coppeor unprotected steel main on either systetreak

prone materials such as thesave a higher statistical chance of leaking due to their susceptibility to

10 https://last10k.com/secfilings/swx#i5fde4b39497345eaa5bf050f867a21986
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corrosiort! and breakind?. Additiondly, there is no main in the system whose material composition
is unknown to SWQ.he services on the systems are similar in compaosition profile.

This system compositioniideal and is at relatively low risk compared to systems that containlbPP
contrast to SWG, there are systems in the US that still have thousands of miles of castlifoare
steelmainsin service today.

4.2.2 Age of theDistribution S/stems
Ageof a particular piece of pipe is typically a factor in determining its relatskeafi leaking. Pipe
manufacturing processesich asnetallurgyandseam weldingpipeline construction practicesich
aspipe coating andhydrostatic pressure testingandO&M practicesuch as idine inspections and
cathodic protectiorhave all improveaver timec giving longer life to newer pieces of pipe.

Identifying a concrete life expectancy for a piece of pipe is difficult given the vast number of variables

that affectthe expected life span of a given piece of pipe. Generally speaking, as pipactgs

roughly50 years of age (pr&970 pipe) there will typically be in increase in the number of internal

corrosion, external corrosion, stress cracking and other material failuretfed@kss is due in part to

the implementation of federal regulati@on pipeline operators that were put in place in 1971,

construction practicegnetallurgical practices, and more. That said, there is pipe installed and in

service today that ispproachingl00 years old; particularly in the northeastern parts of the

cowntry. To generalize, an estimated life expectancy for steel pg@880 years old and for PE

plastic pipes 80+This generalization is not absolute and there exeeptions to the rule, but it

makes for a general baseline from which to compareltitd S 2 F | dziAf AGeQa aeadsSy

Generally, there is very little main installed in either of the NV & AZ SWG systems that is approaching
a typical end of useful lifgpprem cdop n Qa 0

11 https://Iwww.phmsa.dot.gov/dataand-statistics/pipelinereplacement/baresteetinventory
2 https://Iwww.phmsa.dot.gov/dataand-statistics/pipelinereplacement/castand-wroughtiron-inventory
B https://www.ingaa.org/file.aspx?id=19307
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SWG AZ & NV - Decade of Installation

35% 33%

31%
30%
27% .
25%
21%
17%

20% 18% 13%

(]

12%
15%
14% 11% %
15% o 2% 13%
B 9%
10% 7% 79 0% 8% ’ 4%
(] 0
4%
9 ty . Peer Group
5% 0% 0% 1% 2% 1% - . % 3%
1% . % N1 ”’

Y LEAVAN |

Q

@ o o ) o
& ,\9& \3 @‘9 qb

Figure5: DistributionMain by Decade of InstallaticdBomparison

As can be seen in the figure above, compared toper groupage of main, both SWG systems
compare favorably witlsignificantlynewer main The services on the system are similar in age profile
for both the SWG systems and the peer group average

In contrast to SWG, there are systems in the US that have many miles of pipe that were installed in
0§ KS ST Nfoso largyago Bt no records exist.

4.2.3 LeakAnalysis Methodology
Leaks occur on allatural gas systems regardless of age and material composition. Leaks can be
caused by natural forces like earthquakes, excavation damage, corrosion, etc. Generally, systems can
be evaluated for condition by analyzing the number of leaks, the cause tdaks and the severity
of the leaks.

In the natural gas industry, leaks arengrally gaded using an industry standard system which
identifies the severity of the leak (1, 2, or 3) and the actions required to mitigate, make safe;, and
monitor. These lek grade definitions are sometimes modified at the state level to increase the
requirements on gas utilities, but are generally defined as follows:

1. Grade 1 leaksg are leaks that represent an existing or probable hazard to persons or
property and requiremmediate repair or continuous action until the conditions are no
longer hazardous; i.e., a leak that can be seen, heard, or felt, and which is in a location that
may endanger the general public or property.

2. Grade 2 leaksg are leaks that are recognized Bsing nonrhazardous at the time of
detection, but justify scheduled repair based on probable future hazard; i.e., a leak
requiring action within six months and repair within fifteen months.

3. Grade 3 leakg are leaks that are nehazardous at the time of dection and can be
reasonably expected to remain ndrazardous.
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Both Grade 1 leaks (also termed hazardous leaks) and total leaks are separated from the total leak
O2dzyit RdzZNAYy3a Iyl feadaArad FyR dzASR a 'y IRRAGAZ2YI
infrastructure and the condition of that infrastructure

Because systems vary wildly in size, the leaks on a systeamalyezed in various ways, and
sometimesadjusted for utility size by using a leak per nmiletric. Theleak metrics that RWA used in

this analysis are as follows:

1. Total LeaksThis metric includes all leaks that the system experienced in the calendar year
and that the utility repairedMost often Total Leaks are used to derive the Leaks per Mile

metric.

2. Leaks per MileThis metric is equal to the Total Leaks metric divided by the miles of main
in the system. Expressed as a ratio (i.e. 0.2 leaks per 1 mile.

3. Hazardous Leakdhismetric includes all grade 1 leaks that the system experienced in the
calendar year and that the utility repaired.

4. Known LeaksThis metric includes all leaks that thystem operatois awareof but has
not repaired at the end of the calendar year. Tygigahis ismostly small, grade 3 leaks or
leaks that occurred on the last day or two of the year.

4.2.4 Distribution LeakTrends

4.2.4.1 Leaks per Mile
On a pemile basis, both the NV and AZ SWG systexperienced a lower leaks per mile rate than
the Peer Groupaverage. Thipositive metric is further supported by aygar trend analysis in which
it is clear that the SWG system leaks have been steadily dediinangpate lower tharthat of their
peers as can be seen in the figure below

-S-YearTrend(AZ & NV) Leaks Per Mile (AZ & NV)

Total Leaks Per YoY #

Leaks Mile Change
2017| 13764 | 0.493 - 0.3 'éziaﬁégr'@aaa Avg. ===
2018| 11011 0.391 -20.7% | 92
2019| 10219 0.360 -8.0% | 01
2020| 9387 0.338 8.9% | ©
2021 9112 0.316 3.6% 2017 2018 2019 2020 2021

Table2: Leaks Per Mile5-Year Trend

4.2.4.2 HazardoudeakTrends
Similar to total leaks, hazardoleakson the SWG systentgve been trending downwards over the

past 5 years.
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Leaks 5-Year TrendNV & AZ)

The hazardous leak per mile of main metric for Neva@a7()is muchlower than that of its peers
I(.163)i§ sBryfevithigher than that of its peers.

(131F

Total Haz
Total Haz | Total Haz @ Leaks
Leaks- Leaks- All YoY % YoY #
Main Services Causes = Change | Change
2017 362 1341 1703 - -
2018 369 1113 1482 -13% -221
2019 374 950 1324 -11% -158
2020 376 919 1295 -2% -29
2021 364 909 1273 -2% -22
Total Haz LeaksAll Causes
2000
1500 \
1000
500
0
2017 2018 2019 2020 2021

Iy R

Figure6: SWGAZ/NVHazardous Leak Trend

Additionally, hazardous leaks as a percentage of total leaks and hazardous leaks per mile are trending

downwardsc both indicators that the system is being continually improved with no major

maintenancepperation issuesAlthough the hazardous leak per mile ratidrsndingdownward the

total number of hazardous leaks is lar@iven the absolute quantity of the hazardous leaks on the

system, RWA performed a root cause analisidetermine the primary causes of these haiaus
leaks to gain better insight into the condition of the systé@rhelargestcontributorsto hazardous

leaks orboth systems combined wer@utside Forces and Excavati@orrosion only accounted for
approximately 16% of all hazardous leaks between both systems, and a t@dat &faks on all main
in both systems from corrosion.

While, of coursgthere is room for improvementparticularly inthe areaof excavation damage
theseprimaryroot causes are typical of a systemthout severeinfrastructure concernsvhich
further supports our analysihat, aside for a somewhat higher rate of hazardous leaks in Arizona,

the systems are in relatively good conditiand exhibit nnimal signs of distressed infrastructure

4.2.4.3 Endof-yearlLeakInventory
The yeatS y R

£ S

AY @Sy G2 NE I éNf tdgiMiinthet of ledks thavthe2 ¢ y
Company has yet to repair on its system at year end. These leaks are almost alwegk leaks
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classed as Grade 3 leakhich are not required to be immediately repaired or are leaks that were
discovered immediatglbefore the end of the year and have yet to be repaired.

Both the Nevada and Arizona SWG systems carry over low inventories of leaks from year to year,
with the most recent year (2021) resulting in 14 in NV and 29 igfaZbelow the average of the
PeerGroup(1,195)

4.2.5 LeakMetricsummary
Thesummarytable below compares the SWG AZ and SWG NV leak metrics to those of the industry at
large.Peer Grou@verages are simple mean averages

2021Leak Summary

Metric:

Total LealRepairs 5818 1570 3379
LeakRepais perMile of

Main .283 0.17 0.334
Total HaardousLeak

Repairs 1427 745 1384
HazardousLeakRepairs

per Mile of Main .163 0.037 0.131
End of Year Leak

Inventory 29 14 1195

While total leaks and total hazardous leaks are higher ®Pe@r Groumverages, the leaks per mile
and hazardous leaks per mile metrics are lowénis is typical of a large utility withrelatively
modernand well maintainedystem.

4.2.6 LostAnd Unaccountedor Gas (LAUF)
LAUF, put simply, is the difference between gas purchased or produced by the utility and gas
delivered to customers after appropriate adjustments have been mbA&IF is expressed as a
percentage of the total gas purchased inadendar yeathat is unaccounted for.

LAUF is one of the metrics that can be used to evaluate the general thoroughness of a utility in
managing leaks, recordkeeping, and general management of the sylstether words, the farther
from zero (both positig and negative), the less gas the utility was able to accourarfdithe greater
the potential for issues such asissing/mismanagedataor leaks

For SWGhoth the NV and AZ systems have maintained a lW&dfclose to zero for the past 5 years
strayirg no further than0.6% from zeroCompared to théeer Groumverageof 2.12% this is
another indicator of theefficacyof system management and leak management.

4.2.7 Excavation Damages
Excavation damages are also reported aniydal all system operators. Aanalysis of the excavation
damages of a system is a good indicator of the quality and efficacy of damage prevention, contractor

communication, and public education programas well as locating practices.

Data is reported annually for the totalmber of excavation tickets, number of damages, and cause

2T (K2&aS RIFEYF3Sad Ly 2dzNJ ylfearaz ¢S OF €,0dzZ I GSR
Fa ¢Sttt a LISNF2NXYSR Ly lylféeara 2F GKSanNp2d OIF d
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understanding of the primary causes of damagedditionally, we reviewed the sutause of

damage to gain a general understanding of where the primary responsibility for the damage lies
(third party or SWG)A Peer Group analysis revealed that the average Peer had 23% of its damages
being due tgpoor locating practices.

4,2.7.1 Arizona
C2 NJ { 2 DQa théréaver@ dedy fie® ¥xEavation damages in 2Q2vith only460damages
occurring, despite the approximateRd9,000 excavation tickets the Company received. That results
in aan exceptionally lovhit rate of 0.0@6 damages per ticketyhich is less than quarter of the
Peer Groupmverage Thisdamage ratdbecomes harder and harder to maintain as a system grows
andbecomeslarged 2 {2 DQ& NBO2NR Aa LJ NI A Odz.Reydrding tHe2 2 R
sub-cause of excavation damag@&&% of the460excavationrdamages resulted from insufficient
excavation practices or insufficient OneCall practit@s5% from poor locating practices, ate
remainings: 0SAy3 a20KSNE ®

4.2.7.2 Nevada
{2 DQ& b perfardediwel doin 2021 with only 308damages occurring on approxately
172,000 tickets, or a hit rate @i.00L8 ¢ an excellent metric when compared to tiReer Group
average of 0.025. 75% of the308damages resulted from insufficient excavation practices or
insufficient OneCall practice$0.7%from poor locating practices, anaith the remainings% being
G 2 G K S N¥n otber wiagd§ the majority of the fault for the few excavation damages that did
occur lies on third parties, rather than S\ii®ectly.

4.3 Transmissio®ystem

4.3.1 Overview
SWG operatesome transmission infrastructure vilae primary Southwest Gas Company, as well as
asecondary compang Southwest Gas Transmission CompéWGTC)

There are two distinct portions of the SWG transmission infrastructure

1. An approximatel®.5-mile intrastate segment within Arizona operated ISWQ C and

2. An approximatelfp04-mile interstatenetworkthat connects the SWG AZ systenttie
SWG NV system, as well as a conne@abforniaandis operated by SW@dhisnetwork is
mostly split between AZ and Ndth a small amount in CA as shown in the figure below.

SWG Transmission Pip

Location(2020)

State Miles

Arizona 217.5 43%
California | 0.1 0%
Nevada 286.5 57%
Total 504.1 -

4.3.2 Transmissioinfrastructure Condition
The9.5-mile SWGTGegment in Arizona madeentirely of cathodically protected and coated steel.

The504-mile network isentirely steel, most of which sathodically protected and coated, with the
exception of approximately 15 miles which are not coated.
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The9.5-mile SWGT segment washostlyinstalled inthe 1970s, with a smatlortion replaced or
addedAy GKS SINIeé wHnnnQao

The 504mile SWG netwoiR & Wak indfalled SG6SSy GKS mMdnnQa YR HAHANQ:
age of this network is shown in the figure below:

SWGTransmission Pipey Decade of Installation

1940 1950 | 1960 1970 1980 1990

State 1949 1959 1969 1979 1989 1999
Arizona 39 |57.6 |511 |314 |127 |09 |257 |31.1 |3.0
California 00 |00 |00 |00 |01 |00 |00 |00 |00
Nevada 00 |801 |725 |191 |13 |787 |326 |22 |00
Percentof Total | 1% I 10% | 3% 12% | 7% | 1%

Table3: SWG Transmission pipe

¢CKS ¢SAIKGAYT 2F (KAA I MIpcRAQRBOSNEdrsimapiwhicaie? 6 1 NR&
that there will likely be need for some replacements in the next decade oiftthe pipe is to see

continued use These replaad segments will likely lasinother 7680 years or more given the quality

of modern materialscorrosion preventioechniquesthe aridclimate2 ¥ {2 DQ & &NIIA OS | NB
probable future improvements to system integrity management

4.3.3 Leaks
¢t KSNE 6SNB OSNE TS5 orfppé. Tha leaks/thaf did DeQui (8)iwlidmyrly Y A & a A
caused by construction and excavation damage. There were two leaks repaired that were caused by
external corrosiorg most likely on some of the older segments of pipe.

4.4 Otherinfrastructure

4.4.1 LliquefiedNatural Gas(LNGEquipment
SWG operates the Tucson LNG fagiitlyich is its onlyeported LNG asset (2020).

The Tucson LNG facilityas installed in 2019 and isstorage facility that is used for peakshaving
during highdemand periods. There is no liquefaction equipment at this facility, so the facility is
supplied with LNG via trucks.

5CN} yOKAAS ! 3

5.1 What is dranchiseAgreement?
A utility franchise is privilege conferred by a municipal corporation, such as a city or county, to a
public utility company for the use of the municipality's public righitsvay. Cities in 40 stateacross
the countryhave the ability to pursue franchise agreemeratsdhave been since at least the late
My n qf@) @xampleat the link belowis a franchise agreemestgned inl881 in SeattleWA
http://clerk.seattle.gov/~archives/Ordinances/Ord_23df.

Over time, Franchise Agreements have evolved slowly with typical enmarsying generallyp better
protect the municipality and/ortaxpayers.That said, there areelativelyfew requirements for
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Franchise Agreements codifieddrstatelaw. For Sathwest Gas, there are several requirements in
NV/AZthat are important to know

Arizona state law anchanyO A (i hafersfequde that a public utility franchise be approved by a
majority of thecity's qualified voters and the franchise agreement's taxamnot exceed 25 yeat$
INAT 2yl Ff&a2 LINPKAOAGEA (GKS aLI daAy3d¢ KKARAAKE
OKNRdzZZIKeé A& & GeLWAOIKE gl & FT2NJI dziAftAade G2 a
money to cover these costs.

R¥3
R

(p))

a
K

Nevada state law is motenientandrequireslesspublic involvemen? (a public notice for example).
Nevala also implicitly allows utilities to pass through franchiserfdated costs to ratepayers.

5.2 Typical termén a FA
SouthwestGas has Franchise Agreements witanyAZNVY dzy A OA LI t AGASE | yR SI OK
terms vary.

Most agreements have typical terms such as-eanlusivity, right to relocate SWG facilitiskared
rights-of-way,insurance and liability clausesynstruction guidancejght to audit,etc.

Of potential interest someof the FAs that we reviewed includethuseghat defined natural gato

include RN@ and some woul@rguablyincludeblendedhydrogen.This was nostsurely

unintentional,and the language was likely intended to be inclusive of natural gas produced by
manufactured gas plants (MGRzan antiquated and environmentally hazardous method of
manufacturing natural gas from coal and other feedstocks. Regardless, the languagénexésteric
termssuchagd y GUKS / AGe& 2F al NAO2LI = ! Q& F3INBSYSydy

ow Xn@tural gas ad/or artificial gas, including manufactured by any
method whatsoever, and or gas containing a mixture of natural
3ra YR &adzOK I NIATFTAOALET 3l aodé

Regarding specific financial terms of B&/G-As, a2% franchise fee is common among most
municipalitiesn AZ and 5% in NViowever the gross revenue on which th&% is based is defined
differently from place to placeAs mentioned abovehis feeshallnot be passed on to ratepayers
per Aizonalaw, however it appears that Nevada allows the passing through of such costs to
ratepayersg whichislikelya contributing factor to the higher franchise fees in.NV

Some agreements do include a @apExpendituresund fee, and others do not. This fee ranges
from an additional0.5% to 2% and may or may not result in net income fomtlvaicipality. This fee
may also be passed on to the SWG customers as a rider or in base rates.

Finally mostagreenentsallow for auditing of the fee payment process by city auditors and impose a
1.55% interest for underpaitees.

14j.e. AZ Constution, Article13, Sedbn 4
15Nevada Revised Staas 709
16 https://www.maricopaaz.gov/Home/ShowDocument?id=4606
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Often these agreements are only made public for a limited time pepidat to voting,and thenare
removed. Thereloes not appear to be eentral location for all SWG franchise agreemeAtssuch
the sample set of FAs that RWA reviewed was limited to approximatedy) A§reements.

5.3 Analysis oRelativeValue Gvenper Municipaity
The agreements we found for revie@ntained largely the sae terms throughout with the
exceptionoff 2 DQ& | 3 NB S Y Sy Reorig AZivihichiiskti oldeit Agieerdeft we
reviewedand the most favorable to the cityrhere was little variation angkrtainlyno terms
requiring commitments from SWG to take aspecific operational actions and nothing tying
performance to the franchise fee

There was some variation from state to state, with therihicipalities generally having higher
franchise fees, but fewer beneficial terms.

5.4 Franchise Agreements@ther States

Other states and other utilitiegenerallyutilize similar termsand FA structuréo{ 2 DQ& F ANBSY Sy i

in AZ & NVYWhile RWA has not performed an exhaustive analysis of all franchise agreeaients
utilities, or all stateswe have identifiecsome exceptionsf interestfrom around the country, with a
focus on the western half of the country and on larger gas utilities

1. The City of Lo&ngeles CAutilities a 2% franchise feend 25year term but also receive a
$6,000,000 onetimdee from S&€al Gast the start of the FX.

2. TheQty of San Francisco, Gigned a franchise agreement with PG&E for 1% of gross sales
GAGK 'y GAyYy ihIOBRITDBey kelri@dto getDINDT the agreementtieast
once due to the disadvantageous terimst have failed.

3. Portland, ORcollects itss%franchise fedrom Northwest Natural Gagn gross revenue that
specifically includes transmission, not just distributfott also has alimate-related clause
focused on end use efficiency

Section 12. COOPERATION REGARDING LOCAL ACTION PLAN ON GLOBAL
WARMING)

NW Natural's services shall include assistance to its customers in increasing the efficiency of
their energy consumption. The level of expenditure on efficiency programs 1s established by the
OPUC. NW Natural shall support efficiency programs for its customers consistent with OPUC
requirements. Within the regulatory framework established by state law and the OPUC, NW
Natural agrees to work with the City to identify mutually acceptable ways for Grantee to support
the City’s efforts to meet the goals contained in the April 2001 Local Action Plan on Global
Warming, or successor climate-protection action plans adopted by the Council during the
Franchise term.

Figure7: Portland, OR Franchise Agreement Climate Clause

4. St. Louis, MGattempted to implementan accountbasedfranchise fee rather than a
percentage of gross revenudi&From a higHevelreview, it is uclear if this was passed and is

17 https://lacontroller.org/wp-content/uploads/2019/05/R17_04 SoCalGasFranchise.pdf
18 hitps://www .portlandoregon.gov/oct/article/400928
19 hitps://www.stlouispark.org/home/showdocument?id=12852
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active butnonetheless isn interesting deviation from the typical percentabased
approach

5. Minneapolis, MNhas a clause that grants severability of the franchise agreement if its gas
provider CenterpoinEnergy does not work in good faitt honorits obligations under the
| A (iCle&h&Energy Partnerskip

6. Washington Stataloes not allow cities to impose a franchise fee greater than any
administrative costsinstead they impose a special tax

7. TheMunicipal Research and Services Center (MRBIChis a nonprofit organization that
helps local governments acroggashington Stat€ JNBG LJ- NIEdBI Franchise ¥ 2 NJ
transmission companidge use as a template. BElMRS@emplate includes a pedinealfoot
based franchise fee which also appears unustial.

8. TheAmerican Public Works Associataiso prepared guide regarihg franchise
agreemens for municipalities to usé® Thisapproachto agreement structuringppears
common inmanyof the franchise agreements RWA revieweation-wide.

5.5 Potential Negotiating Topics
Unfortunately, major negotiation of franchise agreemesgems unlikely. There may be some merit
in attempting to block a renewal unless terms are met but, given the general overwhelming support
that the voters havdistoricallyshown for most of these FA85-80% is typical)that appears
unlikely to succeedC dzNJI KSNE {2 DQa&a | GiAGdzZRS (261 NRa FNI yOKA3

GThese franchises are renewed regularly as they
expire, and Southwest anticipates no serious
difficulties in obtaining future renewaf$

Thisseems tandicate that even for the franchise agreements that RWA was unabiieador
review, there are likely fewf any, that are ever contestederiously

Nonetheless, a few ideas that may Wwerthy of pursuitinclude:

1 Negotiating anatchingfee/benefit esalator into all renewalsThiswould be beneficial for
each municipalityn the stateif it were possibleto achieve

1 In majorcities, developing a memorandum of understanding regarding climate goals that has
measurablaesponsibilities; and then negotiahg a severability cluse into the FA if those
responsibilities are not pursued (as in the Minneapd#dl example above).

T bSI20AFGAY3 | OfAYIFGS O22LISNY GA2Yy Of I dzAS Fa
whichh & GASR (2 lic&e actideypla®dt dibfterf sinifadplaa

1 Negotiating a leak reduction performance metric that is tied to an additiorZoIfe.

1 Negotiating a commitment for X% RNG or hydrogen.

20 https://lims.minneapolismn.gov/Download/PriorMetaData/1320/2014083. pdf

21 https://mrsc.org/getdoc/9f9dbc59%6560-42afal999efe7e72c93a/

22 hitps://mrsc.org/getmedia/D8B3BF572004332BOEFAC5341BD1EC1/modgas.aspx
2 hitps:/lilsr.org/energy/utility -franchisefees/

242021 Southwest Gas Holdings, Inc. (SWX) SEC Filikdtetn 2: Properties
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According to NREL, using elecFissas a tool to compel electric utilities to meet climate goals is an
emerging trend?® 2 NREL has also compiled a voluminous list of electric franchise agreements and
terms that could be reviewed for ideas tmnsferto gas FAegotiatiors:
https://data.nrel.gov/system/files/124/Municipal%20Franchise%20Agreement%20Data.x|Isx

6{FFSie s 91Jd

6.1 Natural Gas Incidents
Every year, natural gas incidentargeleaks or ruptures) that meet one of several criteria are
required to be reported to PHMShacidents that must be reported include all natural gas ignitions,
explosions|eaks,or ruptures that involve

1 Adeath or serious injury

1 Estimated poperty damageover $122,000

1 Gas loss ahree million cubic feet or more,

1 The emergency shutdown of an LNG or a UNGSF facility, or

1 An event that is otherwise significant in the judgment of the operator.

Thisaggregatediatais made public in raw form, so RWA accessed this datauaad it toperform

Ly Ftyrfteara 2F (KS {2D aeadasSyQa AYyOARSy(l KAAG2NE
incidents experienced in the countryetada/Arizonaand the SWG systems iewhddArizona

Additionally, RWA analyzed gas released, injaielfatalities, costs, and customers affectger

event to measure the severity of the incidents. Finally, this analysis included a root cause analysis to

look for trends in the types of causes thaad to these incidents.

At a high level, both the AZ/NV and the SWG systems in those states experienced comparable levels
of incidents over the past decade.

25 hitps://www.sciencedirect.com/science/article/abs/p80038092X2031183X?via%3Dihub
26 hitps://www.nrel.gov/solar/marketresearchanalysis/municipafranchiseagreements.html
2TCFR8191.3
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Reportable Incident Trend
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Figure8: 10-Year Incident Trend
As can be seen in the figure above, with the exception of 2017, the NV and AZ incidents track with

state andnational incident levels. Please note that thieie line for totalindustryincidents utilizes a
secondary vertical axis as shown on thght sideof the figure while theorange and greiV & AZ
lines utilize thdeft side verticabxis.

Further, the industry as a whole experienced 0.092 incidents per thouda2@milesof mainper
year on average over the past decade. Over the same time peld@, &perienced 0.096 incidents
per thousand milesf mainper year on average.

As the primary distributor of gas in Nevada and Arizona, SWG was responsible for the majority of the
incidents as can be seen in the table below.

Incidents bySate ‘

State SWG Other
Arizona 12 (63%) 7 (37%)
Nevada 17(76%) | 5 (24%)

Table4: Incidents by State

After an exhaustive review of all incidents in the last decade natiole, RWA has prepared the
following summary table thatummarizes the relative severity of incidents in each area:

Severity of Incident$20102021)

Injuries Customers
Lost Gas Per Per Fatalities Affected per  Approx. Cost
Location Incident (Mcf) Incident Per Incident Incident Per Incident
Industry 1474.7 0.44 0.09 141 $1,973,490
AZINV 330 0.13 0.00 675 $595,314
SWG AZ/NV 456 0.11 0.00 848 $798,044

Table5: Relative Severity of Incideffts

28 Utilizes 2@.0-2020 data
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As the data shows, SWG compares favorably with the industry averages in terms of seviety of
average incident. It appears that, on average, SWG incidents are relatively minor and are resolved
quickly. A few items of note from our review of the data:

1 SWG has had zero fatalities at all in the 2@0@0 timeframe reviewed.
1 The average cost perdident includes lost gas, property damage, emergency services,

and cost of replacing equipment/infrastructufg 2 DQ& | @SNF 3S a1 S6SR RN
a 2021 incident involving the theft of equipment which led to total costs estimated to
exceed $2,000,000Vithout this number, the SWG average cost per incident is $85,856.
1 Finally, RWA performed an analysis of the root causes of incidents on the SWG systems
in AZ/NV, the state averages, and the national averages.
1 The figure below illustrates thgercentageghat each root cause makes up of the total
incidents reported:
Incident Root Cause Analysis
40%
35%
30%
25%
20%
15%
10%
o, il .
Natural Other = Material Other
Corrosion Excavation Outside @ Failure of Equipment Incorrect .
. Force . : . Incident
Failure Damage Force Pipe or | Failure Operation
Damage Cause
Damage  Weld
® Industry 2% 7% 32% 32% 7% 5% 7% 8%
mAZ/NV 3% 8% 30% 35% 15% 5% 5% 0%
SWG AZ/INV 0% 4% 36% 32% 21% 4% 4% 0%
m Industry mAZ/NV m SWG AZ/NV
Figure9: Incident Root Cause Analysis
The SWG system tracks the industry average somewhat closelgwit® @1 G A2y RFEYF3IS |y
hdziaARS C2NOS¢ |a GKS ftSIFIRAy3I Gg2 OldzasSa 2F AyOA

incidents.
There are several items of note from our review:
1 d&Material Failure of Pipe or Weldnakes up a larger than typical pentage of

incidents. RWA reviewed each narrative provided with each incident report. These
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narratives seem to generally indicate that this category of root cause is most often
related to the decay or degradation of vintage plastics like PVC andAldyiclarify,
GKS aum>é¢ Ay (GKAA OF ( Ssianhdidentsantthe Pastadigc&isol y Of dzR ¢
while a large percentage, the absolute quantity is not egregious

f ahGKSNJ hdziaARS C2 N 8ategokydhatican in@udeSvamylother O (i OK
causes. In the case of SWG, RWA reviewed each narrative provided with each incident
NELR2NI® ¢KS NBadzZ &6 2F dKAAa NBOYASg tSIRa dza
2dzi AaARS T2NOS¢ AYyOARSyidla ¢6SNB Ol dzZaSR o0& @SK
incidents caused by oneff conditions such as water erosion under the pipe that led to
bending.

6.1.1 Conclusions of incident review
In general, SWG has experienced a similar number of incidents per year as the industry average.

The incidents that do occur on the S\W{&tem are relatively less severe than the industry average
by most metrics. Customers affected are higher than avecadyge largely to several more
widespread outages during incidents in the 2@ 7 timeframe.

Root causes of incidents are comparalgérntdustry average distribution. Outlying data points
include no corrosiomelated incidents and-% vintage plastigelated incidents.

6.2 Demographics iBerviceArea

6.2.1 What is the SWE&erviceArea?
w21 Q& dzy RSNEGFYRAY3I Aa {KhdNVéankofpagsesall gt aN&he© S § S NN
following counties:

Arizona  Nevada

Yavapai Washoé®
Maricopa | Pershing

Pima Churchill
Gila Storey
Pinal Lyon

Graham Carson City
Greenlee | Douglas
Cochise Clark

Santa Cruz| Humboldt
Table6: SWG Service Area by County

This service territory is illustrated visually in the figure below:

22While SWG does serve portions of Washoe County, much of Washoe is served by NV Energy.
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FigurelO: SWG Service Area Map

Average demographic data was collected from 2020 census reporting for the cdistédsabove
andkey metrics were picked out argenerally summarized in the figure below
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1 - Median value, ranges from 8%-13.2%
2 - Employment in 18-64 year olds

3 - Total payroll / employable population
4 - Monthly costs with mortgage

Figurell: SWG Service Territorgelectedemographics

SWG does not appear to have any programs targeted at partidatapgraphigroups except one
the Low Income Ratepayer AssistancEhis plaris for customersvhose income does not exceed a
certain percentage of the federal poverty levelthe past, this was at 150% of the federal poverty
rate, but now i200% and in Arizona, SWG is requesting that ¢éxaiand t0250%. This program
gives a30%discount on the firsi.50 therms use@ach month from November through April
(although SWG is loaigto expand this to yearound in its Arizona rate case.
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6.3 ReplacemenPrograms
SWG has been replacing lgatone pipe in itdistribution and transmissiosystemdor many years.
RWA performed a 3Qear analysis of botthe AZ and NV distributiosystems to get a historical
perspective on thenaterials SWG has had in their systeiftss analysis tiked at the annual
AY@SYyiG2NE 2F RAAGNRAOdzZOA2Y Y dftfie lastylO iedrsDaRditheh + | y R !
every 5 yeargjoing back to 1991.

The findings of this analysis were atypical for Nevada, and somewhat atypical for Arizona. Whereas

most utilities had large quantities of cast iron, bare staed unprotected steel pipe itheir systems

over thistimeperiod | YR KI @S 06SSy atz2¢fte LKIFIaAy3a GKSY 2dzi.
these materials in their AZ/NV systems for at least 30 ydegshe pair of figures below illustrate

the SWG Arizonhad eliminated mostun@ i SOG SR aidSSt LA LISandhasbéelS Y AR
steadily reducing its inventory of uncoated pipedryaverage of 25 miles, or 5% per year for the last

10 years.

Nevada Main Material Mix Arizona Main Material Mix
2021 | 2021 & ]
2020 | 1 I —
2019 ] 2019 = N —
2018 e e e . e —
2017 mo 2017 : —
S
2016 |
|
2015 ] 2015 :
2014 ] 2013 = e ——
2013 ] " EEEE———
2012 | 2011 = ]
2011 | m —
2006 | 2001 m= I
2001 ] [ E——
1996 ] 1991 m= —
1991 I

0 5000 10000 15000 20000 25000

0 2000 4000 6000 8000 10000
mUP Bare mUP Coateds CP Bare

CP Coated m Plastic CP Coateds Plastic
Figurel2: 30-YearMain PipeMaterial History

{ 2 DQa alsyt@nh, 8n the other hantiaseffectively hadho cast iron, bare steel, unprotected
steelin its system at all for the entire duration of the period that we reviewed.

Given the relativelgood condition of the pipe in both systems, the SWG replacemigniie have
focused primarily on the remaining bare steel in Arizona, aging pipe in both states, apdrsub
plastic pipes in both states.

Plastic natural gas piping has a long histehjch involves the use of mamyaterials,mixtures,and
manufacturing processe® There are several types wvihtageplastic pipethat were used at one

30 hitps://www.aga.org/contentassets/c139635bd829446eb292e2801b321e88/plpdtie-timeline-11-
2019.pdf
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point for gas distribution but have since been deemed at risk of crackiagoeterateddegradation.
Commorvintageplastic types that areften the target ofreplacements include:

w PV at risk ofaccelerateccracks and fractures

w AldytA¢is the name of a Dupont plastic product produced from 186&ards. The
concern with this pipe was largely confined to earlier variants of Adyibe.Poor
plastic blendsbad manufacturing processes, and poor resilience to construction hazards
rendered much of this pipe at accelerated risk of failu¥es.

w Older plastics in generaglin 1999,2002, and 2007, PHMSA and the NTSBds&lwsory
bulletinswarning operators of @ systems against the potential for older plastics to
leak

w Driscopipe 700@ a specifigipe that may exhibit higher risk of cracking in Rigat
environments. Thigssue isminor compared to the concerns above and miniscule
compared to other leakrone pipe such as cast iron or bare, unprotected steel.

In Arizona in recent years, SWG has been replacing older steel mains on an accelerataa beasis

recently stopped from doing so on an accelerated basis by regu&tdhss decision was based on

tKS t 101 2F SOARSYOS &adzZlJl2NIAy3 {2DQa OflAYa NB3IL
that SWG discovers future leaks on its system, we expect the Company to make the necessary repairs

and otherwise fulfill its obligation to provide safechreliable service to customers without the VSP

program

SWG also has a history of replacing custeowened yard lines (COYDQYLare servicesvhere the
meter is generally located at the property line or public righivay, some distance from the

custoner premises, and the customer currently owns and is responsible for replacing/repairing the
service line if there are any problems with it. SWG no longer installed services in this manner,
consistent with industry best practices, but has been assessingsthef a large number of COYLs in
its system for some time and replacing as needed.

The risk of a COYL stems from the inevitalgled to replace the service in a safe mangar
NEBaLR2yaArAoAtAde ¢KAOK {2 DPactiCatlyahoveves tNgmaintdidBncer y 1 SY RS
and repair of such lines are typically not doneiseoeplace the line with a new service and

simultaneously move the meter to the customer premises, away from the property line is typically

preferred.

In 2012, the Gmmission gave permission to establish a COYL program that would survey existing
COYLs and replace COYLs that were found to have*t&ikse then, SWG has identifighs of
thousands of COYLs to replace and hagibeeplacing them.

Both the COYL andriage Steel programs have allowed SWG to replace this infrastructure and
recovery the costs of doing so at an accelerated rate. Accelerated replacement of infrastructure is

31 https://www.cpuc.ca.gov//media/cpucwebsite/files/legacyfiles/r/894#a-doc-10-aldyla.pdf

32 hitps://www.federalregister.gov/documents/2007/09/06/0-4309/pipelinesafety-updatednotification-of-
the-susceptibilityto-prematurebrittle -like-crackingof

33 hitps://docket.images.azcc.gov/0000202746.pdf?i=1608248143528

34 ACC Decision No. 72723 (January 6, 2012)
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generally allowed in cases where the risk of the target infrastructure is so thagateplacing it
under the normal course of business would be imprudent.

In Arizong SWG has an ongoing rate case that includes the accelerated negatcef mains and
services in its system. This rate casgdudes $140 million of investment in pipeptacementsand an
additional $7.1 million in COYL replacemefifhe targets of the pipe replacements are primarily
the oldest steel mains and services remaining in the system.

6.4 SrandedAssets
Stranded assets are generallgfined aghose assets thatt some time prior to the end of their
SO2y2YAO tATST INB y2 f2y3aSNIIoftS G2 SIENYy |y
of return), because of changes associated withldek of continuing need for the asder various
reasons which reently has become noteworthipr the potentialtransition to a lowcarbon
economy These changes can resultlower than anticipated demandHigherpricesfor customers
The difference in value is relative to thahich isassumed at thénitial investment decision pointso
with the potential transitiorbecause of policy changes requiriogv-carbonenergyiit is becoming
more important thatat that initial point that catemplation of the potential for stranded assets must
be consideredThere are already examples of coal mines, coal and gas power glastglls,and
other hydrocarbon reserves which have become strandeddmnomic or regulatory changes.

This issue has seen increasing awareness in thaviise financial spaée particularly in the US,
Europe, Chingand Australia; howevert is uncommon for tis consideration to be made by utilities
in regulatory proceedings or other pubfiacing discussions of the necessity of infrastructure.

While it is the duty of natural gas system operators to safely maintain their systems and provide
reliable service; often through capital spending and upgrades, the potential for stranded assets
must also be consideredhis is not to say that no further capital expenditures will be necegsary
addresson-going safety and reliability conceraad this discussion is hebwvlocation dependent as
regulatorypolidesare very different between, for example, Alaska and California.

When attempting to determine the risk of an asset becoming stranded, a utility must consider many
variables, potential economic and regulatoryaciges Environmenirelated risks that can cause asset
stranding include:

w Environmental challenges (e.g., climate change, natural capital degradation)

Changing resource landscapes (e.g., shale gas abundance, phosphate scarcity)

New government regulations (e.g., carbon pricing, air pollution regulation)

Fallingclean technology coste @., solar, onshore wind, electric vehi¢les additional nuclear
developmeny

Evolving social norms (e.g., fossil fuel divestment campaigns) and consumer behavior (e.g.,
certificationprogramg

€ g ¢€

€

35 hitp:/ /docket.images.azcc.gov/E000016855.pdf?i=1651080545154
36 hitps://publications.iadb.org/publications/english/document/StrandéssetsA-ClimateRiskChallenge

(Summary).pdf
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w Litigation (e.g., carbon liability) and changing statutory interpretatimnshanging requirements
on disclosures.

SouthwestGas does not appear to have taken the risk of strarasits or stranded capitabsts
into account in any of their recent capital programs, investor relations publications, or regulatory
filings.

~
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7.1 Volumes

7.1.1 How much total peak capacitpes SWG have access to?
To assess fuel usage and delivery rates for SWG, we looked at annual sales volumes provided by
SWG.

Annual peak gas sales forecasting by SWG were only available for Arizona and only for the last 10
years. This data shows that annual gas sales have increased year over year in total. However, the
blend of peak sales by customer type has changed over tbiedegade. Over the last 10 years,
projected peak gas sales to retail customers (which include residential, commercial, and industrial
customers) have increased in volume by 13% while forecasted peak gas seesportcustomers

have increased by 34%This is typical of many gas systems, and often indicates that residential and
commercial loads are remaining relatively static while loads for power generation and large industrial
customers are rising.

As of 2021, SWG has planneddgreak lad of 775809 Dth/day

7.1.2 How much gas does SWG deliver?
Utilizing public data, we can see thatizona and Nevada have both seen historical growth in natural
IFa dzal 3S 20SNJ GKS LI ad F¥S¢ RSOIFIRSa O2yaradasSyid ¢
increases hve been somewhat sharper in the past 5 years, driven mostly by increased demand for
Jra F2NI LR G6SNI ISYSNIGA2yd ¢KS FAIANBE 0St29 akKz2ga
consumption for the period of time for which data is available (:2080) broke& down by customer
class, with gas consumption for power generation overlaid in the background and utilizing a
secondary vertical axis.

37 Docket No G01551A21-0368, SWEE®1-003_Attachment
38 |d
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Nevada & Arizona Natural Gas Consumption (MMCF)
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As mentioned above, SWG plans dorincreasingly large peak demand dagtual gas sales over the

Figurel3: AZ & NV Gas Consumption by Customer Class

Gas Uage by Class (MMCF)

last 10 years have increased at a more moderate pace of approximately%8¥ther data from
SWG indicates that this growth in demand is heavily weighteseveral operating districts. For
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inclusive of all customer classes and includes both retail and transport customers. As the table below
sh