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'CORPORATE RATINGS CRITERIA

Dear Reader,

This volume updates the 1994 edition of
Corporate Finance Criteria. There are several
new chapters, covering our recently introduced
Bank Loan Ratings, criteria for “notching™ junior
obligations, and the role of cyclicality in ratings.
Naturally, the ratio medians have been brought
up to date.

Standard 8 Poor’s criteria publications represent
our endeavor to convey the thought processes and
methodologies employed in determining Standard
& Poor’s ratings. They describe both

the quantitative and qualitative aspects of the
analysis. We believe that our rating product has
the most value if users appreciate all that has
gone into producing the letter symbols.

Bear in mind, though, that a rating is, in the end,
an opinion. The rating experience is as much an
art as it is a science.

Solomon B. Samson
Chairman, Corporate Ratings Criteria Committee
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The utilities rating methodology encompasses two basic
components: business risk analyss and financial analysis.
Evaluation of industry characteristics, the utflity’s position
within that industry, its regulation, and jts management
provides the context for assessing a firm's financial condi-
tion.

Historical analysis is a tool for Identifying strengths and
weaknesses, and provides a starting point for evaluating
financial condition. Business position assessment is the
qualitative measure of a utility’s fundamental creditwor-
thiness. It focuses on the forces that will shape the utilities’
future.

SR
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The credit analysis of utilities is quickly evolving, as
utilities are traated less as regulated monopolies and more
as entities faced with a host of challengers in a competitive
environment. Marketplace dynamics are supplanting the
power of regulation, making it critically important to re-
duce costs and/or market new sesvices in order to thwart
competitors’ inroads.

Markets and service area economy

Assessing service territory begins with the economicand
demnographic evaluation of the areain whichthe utility has
stsfranchise. Srength of long-termdemand for the product
is examined from a macroeconomic perspective. This en-
ables Standard & Poor's to evaluate the affordability of
rates and the staying power of demand.

Standard & Poor’s tries to discern any secular consump-
tion trends and, more impaortantly, the reasons for them.
Specific ftems examined includs the size and growth rate
of the market, strength of the franchise, historical and
projected sales growth, income levels and trends fn popu-
latian, employment, and per capita income. A utllity with
a healthy economy and customer base-—as {llustrated by
diverse employment opportunities, average or above-av-
erage wealth and income statistics, and low unemploy-

ment—will have a greater capacity to support its opera-
tions.

For electric and gas utilities, distribution by customer
class Is scrutinized to assess the depth and diversity of the
utility’s customer mix. For example, heavy industrial con-
centration is viewed cautiously, since a utility may have
significant exposure to cyclical volatility. Alternatively, a
large residential component yields a stable and more pre-
dictable revenue stream. The Jargest utility customers are
identified to determine thelr importance to the bottom line
and assass the risk of thelr loss and potential adverse effect
on the utllity’s finandal position. Credit concerns arise
when indfvidual customers represent more than 5% of
revenues. The company or industry may play a significant
role inthe gverall economic base of the service area. More-
aver, large customers may turn to cogeneration or alterna-
tive power supplies to meet thelr energy needs, potentially
feading to reduced cash flow for the utility (even in cases
where a large customer pays discounted rates and is nat a
profitable account for the utility). Customer concentration
is less significant for water and telecommunication utfli-
ties,

Competitive position

As competitive pressures have Intensified in the utilitles
fndustry, Standard & Poor’s analysls has deepened to in-
clude a more thorough review of competitve position.

Electric utllity competition

For electric utilitles, competitive factors examined in-
clude: percentage of firm wholesale revenues that are most
vulnerable to competition; industrial Joad concentration:
exposure of key customners to alternative suppliers; com-
mercial concentrations; rates for various customer classes;
rate design and flexdbllity; production costs, both marginal
and fixed; the reglonal capadity situation; and transmission
constraints. A regional focus s evident, but high costs and
rates relative to national averages are also of significant
concern because of the potential for electricity substitutes
over ime.

Mounting competition in the electric utility industry
derives from excess generating capacity, lower barriers to
entering the electric generating business, and marginal
costs that are below embedded costs. Standard & Poor's
has already witnessed declining prices in wholesale mar-
kets, as de facto retall competition is already being seen in
several parts of the country. Standard & Poor’s believes
that over the coming years more and mate customers will
want and derand Jower prices. Initlal concerns focus on
the largest industrial loads, but other customer classes will
be increasingly vulnerable. Competition will not necessar-
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ily be driven by legislation. Other pressures will arise from
global competition and improving technologies, whether
it be the declining cost of incremental generation or ad-
vances {n transmission capacity or substitute energy
sources like the fuel cell. It Is impossible ta say precisely
when wide-open retafl competition will occur; this will be
evolutionary. However, significantly greater competition
in retall markets Is inevitable,

Gas utllity competition

Similarly, gas utilities are analyzed with regard to their
competitive standing in the three major areas of demand:
residential, commerdial, and industrial. Although regu-
lated as holders of monopoly power, natural gas utilities
have for some time been actively competing for energy
market share with fuel oll, electricity, coal, solar, wood, etc.
The long-term staying power of market demand for natu-
ral gas cannot be taken for granted. In fact, as the electric
utility industry restructures and reduces costs, electric
power will become more cost competitive and threaten
certaln gas markets. In addition, independent gas market-
ers have made greater inroads behind the dty gate and are
competing for large gas users. Moreover, the recent trend
by state regulators to unbundle utility services is creating
opportunities for outsiders to market niche products. Dis-
tributors still have the upper hand, but those who do not
reduce and control costs, and thus rates, could find com-
petition even more difficult.

Natural gas pipelines are judged to carry a somewhat
higher business risk than distribution companies because
they face competition in every one of their markets. To the
extenta pipeline serves utilities versusindustrial end users,
its stability is greater. Over the next [lve years, pipeline
competition will heatup since many service contracts with
customers are explring Most distributor or end-use cus-
tomers are looking to reduce pipeline costs and are work-
ing to improve thelr Joad factor to do so. Thus, pipelines
will ltkely find §t difficult to recontract all capacity in
coming years. Being the pipeline of choice Is a function of
attractive transportation rates, diversity and quality of
services provided, and capacity availablein each particular
market. In all cases though, periodic discounting of rates
to retain customers will occur and put pressure on profit-
ability.

Water utility competition

As the last true utility monopoly, water utilitles face very
little competition and there is currently no challenge to the
continuation of franchise areas. The only exceptions have
been cases where investor-owned water companles have
been subject to condemnation and munidpalization be-
cause of poor service or political motivations. In that re-
gard, Standard & Poor's pays close attention to costs and
rates in relation to neighboring utilities and national aver-
ages. (Incontrast, the privatization of publicwater facilitles
has begun, albelt at a slower pace than anticipated. This Is
occurring mostly in the form of operating contracts and
public/private partnerships, and not in asset transfers.
This trend should continue as citles lock for ways to bal-
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ance thelr ight budgets) Also, water utilites are not fully
Immune to the forces of competition; in a few instances
wholesale customers can access more than one supplier.

Telephone competition

The Telecommunications Act of 1996 accelerates the con-
tinuing challenge to the local exchange compentes’ (LECs)
century-old monopoly in the local loop. Competitive ac-
cess providers (CAFs), both fadlitfes-based and resellers,
are aggressively pursuing customers, generally targeting
metropolitan areas, and promising lower rates and better
service.

Most Jong-distance calls are stil] originated and termi-
nated on the local telephone company network. To com-
plete such a call, the long-distance provider {including
AT&T, MCI, Sprint and a host of smaller interexchange
carriers or “IXCs") must pay the local telephone company
a steep “access” fee to compensate the local phone com-
pany for the use of its local network. CAPs, In contrast,
build or lease facilitles that directly connect customers to
thelr long-distance carrier, bypassing the local telephone
company and avolding access fees, and thereby can offer
lower Jong-distance rates. But the LECs are not standing
still; they are combating the loss of business to CAPs by
lowering access fees, thereby reducing the economicincen-
tive for a high usage long-distance custorner to use a CAP.
LECs are attempting to make up for the loss of revenues
from lower access fees by increasing basic local service
rates {or at least not lowering them), since basic service Is
far less subject to competition. LECs are improving oper-
aung efldency and marketing high margin, value-added
new services. Additionatly, in the wake of the Telecommu-
nications Act, LECs will capture at least some of the inter-
LATA long-distance market. As aresult of these Initiatives,
LECs continue to rebuild themselves—{rom the traditional
utility monopoly to leaner, more marketing orfented or-
ganizations. -

While LECs, and indeed all segments of the telecommu-
nications sector, face increasing competition, there are fa-
vorable industry factors that tend to offset heightened
business risk and auger for overall ratings stability for most
LECs. Importantly, telecommunications is a declining-cost
business. With increased deployment of fiber optics, the
cost of transport has fallen dramatically and digital switch-
ing hardware and software have ylelded more capable,
trouble-free and cost-efficient networks. As a result, the
cost of network maintenance has dropped sharply, asillus-
trated by the ratio of employees per 10,000 access lines, an
oft cited measurement of efficdency. Ratios as low as 25
employees per 10.000 lines are belng seen, down from the
typical 40 or more employees per 10,000 ratio of only a few
Yyears ago.

In addition, networks are far more capable. They are
Increasingly digitally switched and able to accommodate
high-speed communications. The infrastructure needed to
accommodate switched broadband services will be built
into telephone networks over the next few years. These
advanced networks will enable telephone companies to
look to agreater varlety of high-margin, value-added serv-




ices. In additfon to those current services such as call
walting or caller ID, the delivery of hundreds of broadcast
and interactive video channels will be possible, Whilethese
services offer the potential of new revenue streams, they
will simultaneously present a formidable challenge. LECs
will be entering the new {to them) arena of multimedia
entertainment and will have to develop expertise in mar-
keting and entertainment programming acumen; such
skillsstand in sharp contrast to LECs' traditional strengths
in engineering and custorner service.

Operations

Standard & Poor’s focuses on the nature of operations
from the perspective of cost, reliability, and quality of
service. Here, emphasis is placed on those areas that re-
quire management attentionin terms of ime or money and
which, if unresolved, may lead 1o political, regulatory, or
competitive problems.

Operations of electric utjlities

For electrics, the status of utility plant investment is
reviewed with regard to generating plant avallability and
utilization, and also for complance with existing and con-
templated environmental and other regulatory standards.
The record of plant outages, equivalent availability. load
factors, heat rates, and capacity factors are examined. Also
important is effidlency, as defined by total megawatt hour
per employee and customers per employee. Transmission
interconnections are evaluated In terms of the number of
utilities to which the utility in question has access, the cost
structures and available generating capacity of these other
utilities, and the price paid for wholesale power.

Because of mounting competition and the substantial
escalation in decommissioning estimates, significant
welght is given to the operation of nuclear facllities. Nu-
clear plants are becoming more vulnerable to high produc-
tion costs that make their rates uneconomic. Significant
asset concentration may expose the utilityto poor pecform-
ance, unscheduled cutages or premature shutdowns, and
large deferrals or regulatory assets that may need to be
written off for the utility to remain competitive. Also,
nuclear facilities tend to represent significant portions of
thefr operators’ generating capabllity and assets. The loss
of a productive nuclear unit from both power supply and
rate base can interrupt the revenue stream and create sub-
stantial additional costs for repairs and improvements and
replacement power. The ability to keep these stations run-
ning smoothly and economically directly influences the
ability to meet electric demand, the stability of revenues
and costs, and, by extension, the ability to maintain ade-
quate creditworthiness. Thus, economic operation, safe
operation, and long-term operation are examined in depth,
Specifically, emphasis is placed on operation and mainte-
nance costs, busbar costs, fuel costs, refueling outages,
forced outages, plent statistics, NRC evaluations, the po-
tential need for repairs, operating licenses, decommission-
ing estimates and amounts held In external trusts, spent
fuel storage capacity, and management’s nuclear exper-
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ence. In essence, favorable nuclear operations offer signifi-
cant opportunities but, if a nuclear unit runs poorly or not
at all, the attendant risks can be great.

Operations of gas utilities

For gas pipeline and distribution compandes, the degree
of plantutilization, the physical condition of the mains and
lines, adequacy of storage to meet seasonal needs, “lost and
unaccounted for” gas levels, and per-unit nongas operat-
ing and construction costs are important factors. Efficlency
statistics such as load factor, operating costs per customer.
and operating income per employee are also evaluated in
comparison to other utilities and the industry as a whole.

Operations of water utilities

As a group, water utilitles are continually upgrading
thelr physical plant to satisfy regulations and to develop
additional supply. Over the next decade, water systems
will increasingly face the task of maintalning compliance,
as drinking water regulations change and infrastructure
ages. Given that the Safe Drinking Water Act was author-
ized {n 1974, the first generation of treatment plants buflt
to conform with these rules are almost 20 years old. Addi-
tionally, because the focus during this period was on sat-
isfying environmental standards, deferred maintenance of
distribution systems has been common, especlally in older
urban areas. The Increasing cost of supplying treated water
argues against the high level of unaccounted for water
witnessed in the industry. Consequently, Standard &
Poor's anticipates capital plans for rebuilding distribution
lines and major renewal and replacement efforts almed at
treatment plants.

Operations of tefephone companies

For tilephone companies, cost-of-service analysis fo-
cuses on plant capability and measures of efficlency and
quality of service. Plant capability is ascertalned by looking
at such parameters as percentage of digftally switched
lines; fiber optic deployment, in particular in those por-
tions of the plant key to network survival; and the degree
of broadband capacity fiber and coaxial deployment and
broadband switching capacity. Efficlency measures In-
clude operating margins, the ratio of employees per 10,000
access Unes, and the extent of network and operations
consolidation. Quality of service encompasses examina-
tion of quantitative measures, such as trouble reports and
repeat service calls, as well as an assessment of qualitative
factors, that may include service quality goals mandated
by regulators.

Regulation

Regulatory rate-setting actions are reviewed on a case-
by-case basis with regard to the potential effect on credit-
worthiness. Regulators’ authorizing high rates of return is
of little value unless the returns are earnable. Furthermore,
allowing high returns based on noncash items does not
benefit bondholders. Also, to be viewed positively, regula-
tory treatment should allow consistent performance from
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period to period, given the importance of financial stablity
as arating consideration.

The utility group meets frequently with commission and
staff members, both at Standard & Poor’s oflices and at
commission headquarters, demonstrating the Importance
Standard & Poor’s places on the regulatory arena for credit
quality evaluation. Input from these meetings and from
review of rate orders and their impact weigh heavily in
Standard & Poor’s analysis.

Standard & Poor’s does not “rate” regulatory commis-
slons. State commissions typically regulate a number of
diverse industries, and regulatory approaches to different,
types of companies often differ within a single regulatory
jurisdiction. This makes it all but impossible to develop
inclusive “ratings” for regulators.

Standard & Poor's evaluation of regulation also encorn-
passes the administrative, judiclal, and legislative proc-
esses involved in state and federal regulation. These can
affect rate-setting activities and other aspects of the busi-
ness, such as competitive entry, environmental and safety
rules, facility siting, and securities sales.

As the utility industry faces an increasingly deregulated
environment, alternatives to traditional rate-making are
becoming mare critical to the ability of utilities to effec-
tively compete, maintain earnings power, and sustain
creditor protection. Thus, Standard & Poor’s focuses on
whether regulators, both state and federal, will help or
hinder utilities as they are exposed to greater competition.
‘There {s much that regulators can do, from allocating costs
to more captive customers to allowing pricing flexibil-
ity—and sometimes just stepping out of the way.

Under traditional rate-making, rates and eamnings are
tled to the amount of invested capital and the cost of
capltal. This can sometimes reward companies more for
justifying costs than for containing them. Moreover, most
current regulatory pelicies do not permit utilitles to be
flexiblé when responding to competitive pressures of a
deregulated market. Lack of flexible tariffs for electric utili-
ties may lure large customers to wheel cheaper power from
other sources.

In general, a regulatory jurisdiction is viewed favorably
if it permits earning a return based on the ability to sustaln
rates at competitive levels. In addition to performance-
based rewards or penalties, flexible plans could include
market-based rates, price caps, Index-based prices, and
rates premised on the value of customer service. Such rates
more closely mirror the competitive environment that utili-
tes are confronting.

Electric industry regulation

‘The ability to enter into long-term arrangements at ne-
gotiated rates without having to seek regulatory approval
for each contract is also important in the electric industry.
{While contracting at reduced rates constrains financial
performance, it lessens the potential adverse impact inthe
event of retall wheeling. Since revenue Josses assodlated
with this strategy are not likely to be recovered from rate-
payers, utilities must control costs well enough to remain
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competitive if they are to sustain current Jevels of bond-
holder protection.)

Natural gas Industry regulation

Inthe gasindustry, too, several state commission policies
weigh heavily in the evaluation of regulatory support.
Examples Include stabflization mechanisms to adjust reve-
nues for changes in weather or the economy, rate and
service unbundling decisions, revenue and cost allocation
batween sales and transportation customers, flexible in-
dustrial rates, and the general suppartiveness of construc-
tion costs and gas purchases.

Water industry regulation

In all water utility activities, federal and state environ-
mental regulations continue to play a critical role. The
legislative timetable to effect the 1986 amendments to the
Safe Drinking Water Act of 1374 was quite aggressive. But
environmental standards-setting has actually slowed over
the past couple of years due largely to increasing sentiment
that the stringent, costly standards have not been justified
on the basis of public health. A moratorium on the prom-
ulgation of significant new environmental rules is ant{d-

pated.

Telecommunications industry regulation

Despite the advances in telecommunications deregula-
tion, analysis of regulation of telephone operators will
continue to be a key rating determinant for the foreseeable
future. The method of regulation may be elther classic
rate-based rate of return or some form of price cap mecha-
nism. The most important factor Is to assess whether the
regulatory framework—no matter which type-~provides
sufficient financial fncentive to encourage the rated com-
pany to maintain its quality of service and to upgrade its
plant toaccommodate new services while facing increasing
competition from wireless operators and eable television
companies.

Where regulators do stili set tariffs based on an author-
ized return, Standard & Poor's strives to explore with
regulators thelr view of the rate-of-return components that
can materially impact reported versus regulatory earnings.
Specifically thesa include the allowable base upon which
the authorized return can be earned, allowable expenses,
and the authorized return. Since regulatory oversight runs
the gamut from strict, adversarial relationships with the
regulated operating compantes to highly supportive pos-
tures, Standard & Poor’s probesbeyond the apparentregu-
latory environment to ascertain the actual impact of
regulation on the rated company.

Management

Evaluating the management of a utllity is of paramount
importance to the analytical process since management’s
abflities and decisions affect all areas of a company's op-
erations. While regulation, the economy, and other outside
factors can influence results, it Is ultimately the quality of
management that detecmines the success of a company.




With emerging competition, utility management will be
more closely scrutinized by Standard & Poor's and will
become an Increasingly critical component of the credit
evaluation. Management strategies can be the key determi-
nant in differentiating utilities and in establishing where
companies lie on the business position spectrum. It is
imperative that managements be adaptable, aggressive,
and proactive if thelr utilities are to be viable in the future;
this Is especially important for utilities that are cutrently
uncompetitive,

The assessment of management isaccomplished through
meetings, cotiversations, and reviews of company plans. it
is based on such factars as tenure, industry experience,
grasp of industryissues, knowledge of customersand their
needs, knowledge of competitors, accouating and fnanc-
ing practices, and commitment to credit quality. Manage-
ment’s ability and willingness to develop workable
strategles to address thelr systems’ needs, to deal with the
competitive pressures of free mariet, to execute reasonable
and effective long-termn plans, and to be proactive in Jead-
ing their utilities into the future are assessed. Management
quality s also indicated by thoughtful balancing of public
and private priorities, a record of credibility, and effective
communication with the public, regulatory bodies, and the
financial community. Boards of directors will receive ever
more attention with respect to their role in setting appro-
priate management incentives.

With competition the watchword, Standard & Poor's
also focuses on management’s efforts to enhance financial
condition. Management can bolster bondholder protection
by taking any number of discretionary actions, such as
selling common equity, lowering the common dividend
payout, and paying down debt. Also {mportant for the
electric industry will be creativity in entering Into strategic
allifances and working partnerships that improve effi-
clency, such as central dispatching for a number of utilities
or locking up at-risk customers through long-term con-
tracts or expanded flexible pricing agreements. Proactive
management teams will also seek alternatives to tradi-
tlonal rate-base, rate-of-retumn rate-making, mave to adopt
higher depreclation rates for generating facilities, segment
customers by individual market preferences, and attempt
to create superior service organizations.

Ingeneral, management’s ability to respond to mounting
competition and changes in the udlity industry in a swift
and appropriate manner will be necessary to maintain
credit health.

Fuel, power, and water supply

Assessment of present and prospective fuel and power
supply is critical to every electric utility analysis, while
gauging the long-term natural gas supply position for gas
pipeline and distribution companies and the water re-
sources of a water utllity is equally Important. There Is no
similar analytical category for telephone utilities.

Electric utllities
For electric utilitles emphasis is placed on generating
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reserve marglns, fuel mix. fuel contract terms, demand-
side management techniques, and purchased power ar-
rangements. The adequacy of generating margins is
examined natlonally. regionally, and for each individual
company. However, the reserve margin picture is mud-
died by the imprecise nature of peak-load growth forecast-
ing, and also supply uncertainty relating to such things as
Canadian capacity avallability and potential plant shut-
downs due to age, new NRC rules, acid rain remedies, fuel
shartages, problems associated with nontraditional tech-
nologies, and so forth. Even apparently ample reserves
may not be what they seem. Moreover, the quality of
capadity Is just as important as the size of reserves. Com-
panles’ reserve requirements differ, depending upon indi-
vidual operating characteristics.

Fuel diversity provides flexibility in a changing environ-
ment. Supply disruptions and price hikes can raise rates
and ignite political and regulatory pressures that ult-
mately lead to erosion in financfal performance. Thus, the
abllity to alter generating sources and take advantage of
Jower cost fuels is viewed favorably.

Dependence on any single fuel means exposure to that
fuel’s prablems: electric utilitles that rely on oll or gas face
the potential for shortages and rapld price Increases; utili-
ties that own nuclear generating facililes face escalating
costs for decommissioning; and coal-flred capacity entalls
environmental problems stemming {rom concerns over
acld rain and the “greenhouse effect.”

Buying power from neighboring utilities, qualifying fa-
cility projects, or independent power producers may be the
best cholce for a utility that faces increasing electricity
demand. There has been a growing rellance on purchased
power arrangements as an alternative to new plant con-
struction. This can be an impoctant advantage, since the
purchasing utility avolds potential construction cost over-
runs aswell as risking substantial capital. Also, utilities can
avoid the financial risks typical of a muldyear construction
program that are caused by regulatory lag and prudence
reviews. Furthermore, purchased power may enhance
supply flexdblity, fuel resource diversity, and maximize
load factors. Utilitles that plan to meet demand projections
with a portfolio of supply-side options also may be better
able to adapt to future growth uncertainties. Notwith-
standing the beneflts of purchasing, such a strategy has
risks associated with it By entering Into a firm long-term
purchased power contract that contains a fixed-cost com-
ponent, utllitles can Incur substantial market, operating,
regulatory, and financial risks. Moreover, regulatory treat-
ment of purchased power removes any upside potential
that might help offset the risks. Utilities are not compen-
sated through incentive rate-making; rather, purchased
power Js recovered dollar-for-dollar as an operating ex-
pense.

To analyze the finandal tmpact of purchased power,
Standard & Poor’s first calculates the net present value of
future annual capacity payments (discounted at 10%). This
represents a potential debt equivalent—the off-balance-
sheet abligation that a utility incurs when it enters into a
long-term purchased power contract. However, Standard
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& Poor’s adds to the utility’s balance sheet only a portion
of this amount, recognizing that such a contractual ar-
rangement is not entirely the equivalent of debt. What
percentage is added is a function of Standard & Poor’s
qualitative analysis of the specific contract and the extent
to which market, operating, and regulatory risks are borne
by the utility (the risk factor). For unconditional, take-or-
pay contracts, the risk factor range is from 40%-80%, with
the average hovering around 60% A lower risk factor is
typically assigned for system purchases from coal-fired
utilities and a higher risk factor is usually designated for
unit-specific nuclear purchases The range for take-and-
pay performance cbligations is between 10%-50%.

Gas utllities

For gas distribution utilities, long-term supply adequacy
obviously Is critical, but the supply role has become even
more important In credit analysis since the Federal Energy
Regulatory Commission’s Order 636 eliminated the inter-
state pipeline merchant business. This thrust gas supply
responsibilities squarely on local gas distributars. Stand-
ard & Poor's has always belfeved distributor management
hasthe expertise and wherewithal to perform the job well,
but the risks are significant since gas costs are sucha large
percentage of total utility costs. In that regard, it is impor-
tant for utilities to get preapprovalsof supply plans by state
regulatorsoratleast keep the staff and commissioners well
informed. To minimize risks, a well-run program would
diversify gas sources among different producers or mar-
keters, different gas basins in the U.S. and Canada, and
different plpeline routes. Also, purchase contracts should
be firm, with minimal take-or-pay provisions, and have
prices tied to an industry index. A modest percentage of
fixed-price gas is not unreasonable. Contracts, whether of
gas purchases or pipeline capacity, should be intermediate
term. Staggering contract expirations (preferably annu-
ally) provides an opportunity to be an active market player.
A modest degree of relfance on spot purchases provides
flexibllity, as does the use of market-based storage. Gas
storage and on-property gas resources such as lquefied
natural gas or propane alr are effective peak-day and peak-
season supply management tools.

Since pipeline companies no longer buy and sell natural
gas and are just common carriers, connections with varied
reserve basins and many wells within those basins are of
great importance. Diversity of sources helps offset the risks
arising from the natural production declines eventually
experfenced by all reserve basins and individual wells.
Moreover, such diversity can enhance a pipeline’s attrac-
tiveness as a transporter of natural gas to distributors and
end users seeking to buy the most economical gas avallable
for thelr needs.

Water utilities

Nearly all water systemsthroughout the U.S. have ample
long-term water supplies. Yet to gain comfort, Standard &
Poor’s assesses the production capability of treatment
plants and the ability to pump water from underground
aquifers in relation to the usage demands from consumers.
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Having adequate treated water storage facilities has be-
come fmportant in recent years and has helped many
systems meet demands during peak summer periods. Of
interest is whether the resaurces are owned by the vtility
or purchased from other utilities or local authorities. Own-
ing properties with water rights pravides more supply
securlty. Thisis especially soin states like California where
water allocations are being reduced, particularly since re-
cent droughts and environmental issues have created
alarm. Since the poimary cost for water companies is treat-
ment, it makeslittle difference whether raw water is owned
or bought. In fact, complance with federal and state water
regulations is very high. and the overall cost to deliver
treated water to consumers remains relatively affordable.

Asset concentration in the electric
utility industry

In the electric industry, Standard & Poor's follows the
operations of major generating facilitiesto assess if they are
well managed or troubled. Significant dependence on one
generating faciity or a large financial investment in a
single asset suggests high risk. The size or magnitude of a
particular asset relative to total generation, net plant in
service, and common equity is evaluated. Where substan-
tial asset concentration exists, the financial proflle of a
company may experience wide swings depending on the
asset’s performance. Heavy asset concentration Is most
prevalent among utilities with costly nuclear units.

Earnings protection

In this category, pretax cash income coverage of all inter-
est charges is the primary ratio. For this calculation, allow-
ance for funds used during construction (AFUDC) is
removed from Income and interest expense. AFUDC and
other such noncash Jtems do not provide any protectionfor
bondholders. To identify total interest expénse, the analyst
reclasslifies certain operating expenses. The interest com-
ponent of varlous off-balance-sheet cbligations, such as
leases and some purchased-power contracts, is included in
interest expense. This provides the most direct indication
of a utility’s ability to service its debt burden.

While considerable emphasis in assessing credit protec-
tion Is placed on coverage ratios, this measure does not
provide the entire earnings protection picture. Also impor-
tant are a company’s earned returns on both equity and
capital, measures that highlight a firm’s earnings perform-
ance. Consideradon is given to the interaction of embed-
ded costs, financial leverage, and pretax return on capital.

Capital structure

Analyzing debt leverage goes beyond the balance sheet
and covers quasi-debt items and elements of hidden finan-
cial leverage. Noncapitalized leases {Including sale/lease-
back obligations), debt guarantees, receivables financing,
and purchased-power contracts are all considered debt
equivalents and are reflected as debt in calculating capital




structure ratios. By making debt level adjustments. the
analyst can compare the degree of leverage used by each
utility company.

Furthermore, assets are examined to identify underval-
ued or overvalued items. Assets of questionabie value are
discounted to more accurately evaluate asset protection,

Some firms use short-term debt as a permanent piece of
their capital structure. Short-term debt also is considered
part of permanent capital when it s used as a bridge to
permanent financing. Seasonal, self-liquidating debt is ex-
cluded from the permanent debt amount, but this situation
is rare—with the exception of certain gas utilities. Given
the long life of almost all utility assets, short-termdebt may
expose these comnpanies to interest-rate volatility, remar-
keting risk, bank line backup risk, and regulatory exposure
that cannot be readily offset. The lower cost of shortes-term
obligations (assuming a positively sloped yleld curve) isa
positive factor that partially mitigates the risk of interest-
rate variabllity. As a rule of thumb, a level of short-term
debt that exceeds 10% of total capital Is cause for concern.

Similarly, if floating-rate debt and preferred stock con-
stitute over one-third of total debt plus preferred stock, this
level is viewed as unusually high and may be cause for
concern. It might also indicate that management is aggres-
sive in {ts financlal policies-

A layer of preferred stack in the capital structure {s
usually viewed as equity—since dividends are discretion-
ary and the subordinated claim on assats provides a cush-
fon for providers of debt capital. A preferred component
of up to 10% is typically viewed as a permanent wedge in
the capital structure of utilities. However. as rate-of-return
regulation is phased out, preferred stock may be viewed
by utilities—as many tndustrial firms would—as a tempo-
rary option for companies that are not current taxpayers
that do not benefit from the tax deductibility of interest.
Even now, floating-rate preferred and money market per-
petual preferved are problematic; a rise in the rate due to
deteriorating credit quality tends to induce a company to
take out such preferred stock with debt. Structures that
convey tax deductibility to preferred stock have become
very popular and do generally afford such financings with
equity treatment.

ANDARD&POORS CORRORATE RATINGS CRITERIA
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Cash flow adequacy

Cash flow adequacy relates to a company's ability to
generate funds internally relative to its needs. It is a basic
component of credit analysis because it takes cash to pay
expenses, fund capital spending, pay dividends, and make
interest and principal payments. Since both common and
preferred dividend payments are important to maintain
capital market access, Standard & Poor'slooks at cash flow
measures both before and after dividends are pald.

To determine cash flow adequacy, several quantitative
relatlonships are examined. Emphasis is placed on cash
flow relative todebt, debt service requirements, and capital
spending. Cash flow adequacy is evaluated withrespectto
afirm’s ability to meet all fixed charges, including capacity
payments under purchased-power contracts. Despite the
conditional nature of some contracts, the purchaser is ob-
ligated to pay a minimum capacity charge. The ratio used
is funds from operations plus interest and capacity pay-
ments divided by interest plus capacity payments.

Financial flexibility/capital attraction

Financing flexbility incorporates a utility’s financing
needs, plans, and alternatives, as well as fts flextbility to
accomplish {ts financing program under stress without
damaging creditworthiness. External funding capability
complements internal cash flow. Espedially since utilities
are so capital Intenstve, a firm’s ability to tap capital mar-
kets onan ongoing basis must be considered. Debt capacity
reflects all the earlier elements: earnings protection, debt
leverage, and cash flow adequacy. Market access atreason-
ablerates is restricted {fareasonable capital structure is not
maintained and the company’s financlal prospects dim.
The analyst afso reviews fndenture restrictions and the
impact of additional debt on covenant tests.

Standard & Poor’s assesses a company's capacity and
willingness to issue commion equity. This is affected by
various factors, {ncluding the market-to-book ratio, divi-
dend policy, and any regulatory restrictions regarding the
composition of the capital structure.
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New Business Profife Scores Assigned for U.S. Utility and Power
Companies; Financial Guidelines Revised

tandard & Poor’s Ratings Services has assigned new

business profile scores to U S utifity and power compa-
nies to better seflect the relative business risk among com-
panies in the sattor Standard & Poor's also has ravised its
published risk-adjusted financia! guidelines The new busi-
ness scores and financial guidefines do not represent a
change to Standard & Poor’s ratings criteria of methodology,
and no ratings changes are anticipated from the new busi-
ness profile scores of tevised financial guidetines

New Business Profile Scores and Revised

Financlal Guidelines

Standard & Poor’s has always monitored changes in the
industry and altered its business risk assessments accord-
ingly This is the first time since the 10-point business pro-

% of compenles

file scale for US investor-owned utilities was implemented
that a comprehensive assessment of the benefits and the
application of the methodology has been made The princi-
pal purpase was to determine if the methodology continues
to provide meaningful differentiation of business risk The
review indicated that while business profile scoring contin.
ues to provide analytical benefits, the complete range of the
10-point scale was not being utifized to the fullest extent
Standard & Poor’s has also revised the key financial guide-
lines that it uses as an integrai part of evaluating the cradit
quality of U.S. utility and power companies These guidelines
were {ast updated in June 1339. The financial guidelings for
three principal ratios {funds from operations [FFD) interest cov-
erage, FFO to total debt, and total debt to total capital) have
heen broadened so as to he more Hexible Pretax interest cov-

Chart’
Distribution of Business Profile Scores

New Business Profile Scom

ChanZ
Transmission and Distribution—Water, Gas, and Electric

Page2 .june7.2004
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erage as a key credit ratio was eliminated.

Finally. Standard & Poor's has segmented the utifity and
powes industry into sub-sectors based on the dominant cor-
porate strategy that a company is pursuing Standard &
Poor's has published a new U S. utifity and power company
ranking fist that reflects these sub-sectors

There are numeroys benefits to the reassessment Fuller
utilization of the entire 10-point scale provides a suparior rals-
tive ranking of qualitative business risk A revision of the
financiaf guidelines supports the goal of not causing rating
changes from the recalibration of the business profiles
Classification of companies by sub-sectors will ensure greater
compatability and consistency in ratings. The use of industry
segmentation will atso allow more in-depth statistical analysis
of ratings distributions and rating chenges

The reassessment does not represent a change t
Standard & Poor's criteria or methodology for determining
ratings for utility and power companias Each business pro-
file store should be considered as the assignment of a new
score; thesa scores do not represent improvement or deteri-

Chan 3

aration in our assessment of an individual company’s busi-
ness risk relative to the previously assigned score The
financial guidelines continue to be risk-adjusted hased on
historical utifity and industrial medians Segmentation into
industry sub-sectors does not imply that specific company
charatteristics wilt not weigh heavily into the assignment of
a company’s business profile score

Results

Previously, 83% of US utility and power business profile
scores fell batwaen ‘3" and 6" which clearly does not
refiect the risk differentiation that exists in the utility and
power industry today Since the 10-point scale was intio-
duced. the industry has transformed into a much less
homogenous industry, where the divergence of business
risk—particularly regarding management, strategy, and
degres of compatitiva market exposure—has areated a
much wider spectrum of risk profiles. Yet over the same
period, business profile scores actually converged more
tightly around a median score of ‘4” The new business pro-

Transmission Gnly—Electric, Gas, and Other

Chens
Integrated Elestic, Gas, and Combination Utilities

Businass frofile Scora

‘ Back to
Teble of Contents

Next Page ) Page3 June?.2004
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file scores. as of June 2, ara shown in Chart 1 The overall
median business profile score is now ‘5’

Table 1 contains the revised financial guidatines Itis
important to emphasize that these metrics are only guids-
lines associated with expectations for various rating lev-
els. Although credit ratio analysis is an important part of
the ratings process, these three statistics are by no means
the only critical financial measures that Standard & Poor’s
uses in its analytical process We also analyze a wide
anay of financial ratios that do not have published guide-
lines for each rating category

Again, ratings analysis is not driven sulely by these
finantial atios, nor has it ever been. in fact. the new finan-
cial guidelines that Standard & Poor's is incorporating for
the specified rating categories reinforce the analytical
framework wheseby other fattors can outweigh the achieve-
ment of otherwise acceptable financial ratios. These factors
include:

m Effectiveness of liability and liquidity management;
m Analysis of internal funding sources;

Chan 8
Diversified Energy and Diversified Non-Energy

u Return on invested capital;
m The sxecution record of stated business strategies,
m Accuracy of projected petformance versus actual results.
as well as the trend;
® Assessment of management’s financial policies and atti-
tude toward credit; and
= Corporate governance practices
Charts 2 through 6 show business profile scores broken
out by industry sub-sector The five industry sub-sectors are:
m Transmission and distribution—Water, gas, and efectric;
m Transmission only—Elsctric, gas, and other;
® (ntegrated electric. gas, and combination utilities;
= Divarsified energy and divessified nonenergy; and
s Energy merchant/power developer/trading and marketing
cumpanies
The average business profile scores far transmission and
distribution companies and transmission-only companies are
lower on the scale than the previous sverages, whils the avey-
age business profile scores for integrated utilities, diversified
engrgy, and energy merchants and developers are higher

0
3
.
15
10
“'l [} 1) z ¥ 3
Business Profile Score
Chanté
Energy Merchant/Developers/Trading and Marketing
% of companias
4
%
k!
3
2
15

-
=

o w

< Back to
Table of Contents
NextPage

Pags 4 .June7.2004

Standard & Poor’s Utilities & Perspectives




Exhibit __ (FUH-2)
Sheet 14 of 15

Feature Article
Sea pages 16 to 13 for the company ranking fist of busl- file scores are assigned to al! rated utifity and power compa-
ness profile scores segmented by industry sub-sector and nigs, whather they are holding companies, subsidiaries, or
tanked in order of credit rating, outinok. business profile stand-alone corporations For operating subsidiaries and
scors, and relative strength stand-alone companies, the score is a hottom-up assess-
ment Scores for families of companies are a composite of
Business Profile Score Methodology tha operating subsidiaries scores. The actual credit rating of
Standard & Poor’s methodology of determining corporate 2 company is analyzed. in part, by comparing the business
utifity business risk is anchored in the assessment of certain profile score with the risk-adjusted financial guidelines
spacific characteristics that defing the sector Wa assign For most companias, husiness profila scores ars
business profile scores to eath of the rated companies inthe  assessed using five categories; specifically, regulation, mar-
utility and power sector an a 10-point scale. where ') repra-  kets, operations. competitiveness, and management The
sents the lowest risk and 10" the highest risk. Business pro-  emphasis placed on each category may be influenced by the
Table 3
Revised Financial Guidelines
Funds from aperationsfinterest coverage {x}
Business Profile AR BBB 8B
1 3 25 25 15 195 1
2 4 3 3 2 2 1
3 45 35 35 25 25 15 15 1
4 5 42 42 35 35 15 25 15
5 §5 45 45 38 3B 28 2B 18
] B 52 52 42 42 3 3 2
7 B 65 65 45 45 32 32 22
B 10 75 75 55 58 35 35 25
] 10 7 7 4 4 28
10 " 8 8 5 5 3
Funds from operatian/tatal dabt {%)
Business Profile AA BBS BB
1 20 15 15 10 10 8
2 5 20 2 12 12 8
3 30 25 25 15 15 10 10 5
4 35 8 28 20 20 12 12 8
5 40 k1] 30 2 2 15 15 10
6 45 35 35 28 28 18 18 12
7 55 45 4 30 30 y:)] 2 15
8 70 55 55 40 40 5 25 15
9 8% 45 45 30 30 20
10 0 58 55 40 40 25
Total debt/total capital %)
Business Profils AA BBB BB
1 a8 55 55 &0 50 0
2 45 52 52 58 58 68
3 42 50 50 55 55 65 65 70
4 38 45 45 52 82 62 62 88
8 35 42 42 50 50 &0 80 65
] krd 40 20 48 48 88 58 62
7 30 38 38 45 45 5% 55 60
8 25 35 35 92 42 52 52 58
) 2 40 40 50 50 ]
10 25 35 35 18 48 52
‘ Back to
Table of Contents
Next Page p Page5 .June7.2004 Standard & Poor's Utilities & Perspectives
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dominant strategy of the company or other factors. For
axample, for a requlated transmission and distibution com-
pany, regutation may account for 30% to 40% of the busi-
ness profile scora because regulation can be the single-
most important credit driver for this type of company
Conversely, competition, which may not exist for a transmis-
sion and distribution company, would provide a much lower
progortion {e.g , 5% to 15%) of the business profile score

For certain types of companies, such as power genera-
tors. power developers, oil and gas exploration and produc-
tien companies, or nonenergy-related holdings, where these
five components may not be appropriate, Standard & Poor’s
will use other, more appropriate methodologies Some of
these companies are assigned business profile scores that
are usefil only for refative ranking purposes.

As noted above, the business profile score for a patent
or holding company is a composite of the business profile
scores of its individual subsidiary companies Again,
Standard & Poor's does not apply rigid guidefines for detar-

» Page 6 Junae7,2004

mining the proportion o weighting that each subsidiary rep-
resents in the overall business profile score Instead, it is
determined based on a number of factors Standard & Poor’s
will analyze each subsidiary’s contribution to FFO. forecast
capital expendituses, fiquidity requirements, and other para-
meters, including the extent to which ona subsidiary has
higher growth The weighting is determined case-by-case =
Ronald M. Barone
Naw York {1} 212-438-7652
Richard W. Cortright, Jr.
New York (1) 212-438-7665
Siuzanna B. Smith
New York (1) 212-438-2106
John W. Whitlack
New York {1} 212-438-7678
Andrew Watt
New York (1) 212-438.7868
Arthur F. Simonson
New York (1) 212-438-2094
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Southwest Gas Corporation
Capitalization and Financial Statistics
1998-2003, Inclusive

/ Notes:

(1)  Allcapitalization and financial statistics are based upon financial statements as
originally reported in each year.

(2) Computed by relating actual long-term debt interest or preferred stock
dividends booked to average of beginning and ending long-term debt or
preferred stock reported to be outstanding.

(3) Coverages - excluding all AFUDC represent the number of times available
eamings, excluding all AFUDC, cover fixed charges.

Source of Information:  Standard & Poor's Compustat Services, Inc., PC Plus Database
Annual Reports to Shareholders

e



Southwest Gas
Long-Term Debt
Preferred Stock
Common Equity
Total Capital

tion

Capital Structure Based upon Total Permanet Capital

Southwest Gas Co

jon

Exhibit___(FIH-3)

(Excluding Short-Tenn Debt) for Southwest Gas Corporation
for the Years 1999 through 2003

2002 2001
66.07 % 6747 %

000 0.00

3393 253
300.00 % 100.00 %

2000

8
S
2

].

Sheet3of 4
S5YEAR
1939  AVERAGE
8472 % 65.74 %
030 0.00
3528 3426
100,00 % 100.00 %

Source of Information:  Standard & Poor's Compustat Services, Inc., PC Plus / Research Insight Data Base
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Southwest Gas Corporation
Capital Structure Based upon Total Capital (including

{including Short-Term Debt) for Southwest Gas Corporation
for the Years 1999 through 2003

5 YEAR
2003 2002 2001 2000 1999  AVERAGE
Southwest Gas Corporafion
Long-Term Debt 64.27 % 64.13 % 64.02 % 59.21 % 62.08 % 6274 %
Short-Term Debt 272 293 511 8.04 4.08 458
Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 33.01 32.94 30.87 32.75 33.84 32.68
Total Capital 100.00 %  100.00 % 100.00 % 100.00 %  100.00 % 300.00 %

Source of Information; Standard & Poor's Compustat Services, Inc., PC Plus / Research Insight Data Base
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Proxy Group of Five Gas Distribution Companies
Capitalization and Financial Statistics

1999-2003, Inclusive

All capitalization and financial statistics for the group are the arithmetic average
of the achieved results for each individual company in the group, and are based
upon financial statements as originally reported in each year.

Computed by relating actual long-term debt interest or preferred stock
dividends booked to average of beginning and ending long-term debt or
preferred stock reported to be outstanding.

Funds from operations (sum of net income, depreciation, amortization, net
deferred income tax and invesiment tax credits, less total AFUDC) plus interest
charges divided by interest charges.

Funds from operations (as defined in Note 3) as a percentage of total debt.

Selection Criteria:

The basis of selection was to include those gas distribution companies: 1)
which are assigned an SIC Code of 4924 (Natural Gas Distribution) by the
Securities and Exchange Commission (SEC) ; 2) which have common stock
actively traded; 3) which had more than 80% of their 2003 operating revenues
derived from gas operations; 4) which are included in Value Line Investment
Survey (Standard Edition) and ThomsonFN First Call; 5) which have not cut or
omitted their cash common stock dividends during the five calendar years
ending 2003 or through the time of the preparation of Mr. Hanley's
accompanying direct testimony; 6) which, at the time of the preparation of Mr.
Hanley's direct testimony, were not expected to be acquired by or merged into
another company; and 7) which are included in S&P's Compustat PC Plus
Research Insight Data Base.

The following five companies met the above criteria:

AGL Resources, Inc.

Cascade Natural Gas Corp.
NICOR, Inc.

Northwest Natural Gas Co.
Piedmont Natural Gas Co., Inc.

Source of Information:  Standard & Poor's Compustat Services, Inc., PC Plus Research
Insight Database
Company Annual Forms 10-K
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Southwest Gas Corporation
Weather Normalization Adjustment (WNA) Clauses for

Southwest Gas Corporation and the
Proxy Group of Five Gas Distribution Companies
Weather
Normalization
Clause
Southwest Gas Corporation 1
Proxy Group of Five Value Line
Gas Distribution Companies
AGL Resources Inc. Yes (2)
Cascade Natural Gas Corporation No
NICOR Inc. (3)
Northwest Natural Gas Company Yes (4)
Piedmont Natural Gas Co., Inc. Yes
Notes: (1) Southwest Gas Corporation operates as itself in Arizona,

@

(&)

@

Source of Information:  Company Annual Reports to Shareholders and / or
Forms 10K

Company Provided information

Regulatory Research Associates

California and Nevada. In order to mitigate margin volatility
due to weather variations, the company was authorized o
implement a margin tracker in California. There are no risk
reducing products or mechanisms in Arizona or Nevada.
AGL Resources’ operating gas distribution subsidiaries have
WNASs in Tennessee and Virginia. Its WNA in Georgia was
discontinued in 1998.

NICOR Inc., has a risk-teducing weather stabifization
insurance products in place. However, the company is not
recovering the insurance premiums in rates.

Northwest Natural Gas Company operates, which operates in
the states of Oregon and Washington as NW Nahural, has a
WNA in Oregon, but not in Washington.
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Southwest Gas Comporation
Capital Structure Based upon Total Permanent Capital (excluding Short-Temm Detx) for
the Praxy Group of Five Gas Distribution Companies
for the Years 1999 {hrough 2003
5 YEAR
2003 2002 2001 2000 1999 AVERAGE

AGL Resoutces Ing,
Long-Term Dett 5222 % 59.08 % 6231 % 5243 % 5261 % 5573 %
Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 4178 4084 31.69 457 4.39 02

Total Capital 10000 % 100.00 % 100.00 % 10000 100.00 % 100.00 %
Gascade Natural Gas Corporalion
Long-Temm Debt 5944 % 5909 % 50.68 % 5118 % 50.90 % 5426 %
Preferred Stock 000 000 0.00 0.03 252 051
Common Equity 4056 4091 832 48.79 4658 4523

Total Capital 10000 % 400,00 % 100.00 % 100.00 % 10000 % 100.00 %
NICOR Inc,
Long-Term Debt 3970 % 40.38 % 3859 % 39.80 % 3913 % 39.52 %
Preferred Stock 0.00 .35 053 053 048 0.38
Common Equity 60.30 53.27 6088 5967 . 60,39 60.10

Total Capital 10000 % 30000 100,00 % 30000 % 10000 % 10000 %
Norihwest Naturgl Gas Company
Long-Term Debt 4870 % 48.67 % 4545 % 4534 % 46.62 % 4738 %
Prefesred Stock 0.00 087 370 384 409 250
Common Equity 5030 50,46 5085 49.82 49.29 50.14

Tolal Capltal 100.00 % 100.00 % 100,00 % 100.00 % 100.00 % 100.00 %

" Pledmont Natural Ggs Co., Inc.

. Long-Term Debt 4230 % 46.33 % 47.70 % 47.80 % 4636 % 4810 %
Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 51.70 53.67 52.30 5220 5364 53.80

Tolal Capiat 100.00 % 100.00 % 10000 % 100,00 % 100.00 % 100,00 %
Proxy Gmup of Five
Long-Term Debt 4867 % 5071 % 4894 % 47.51 % 47142 % 4859 %
Preferred Stock 0.00 0.24 0.85 0.88 142 068
Common Equity 5183 4905 s $1.81 $148 073
Tolal Capital 100.00 % 100,00 % 300,00 % 100.00 % 310000 % 100.00 %

Source of Information;  Standard & Poor's Compuslat Sesvices, Inc.. PC Plus / Research Insight Data Base
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Soulhwest Gas Comoration
Capital Struciure Based upon Total Capital (including Short-Temm Debt) for
the Proxy Group of Five Gas Distribution Companies
for the Years 1999 through 2003
S YEAR
200 2002 2001 2000 1909 AVERAGE

AGL Resources inc,
Long-Term Debt 452 % 48.25 % 5324 % 47.31 % 5255 % 4931 %
Short-Tesm Debt 1341 18.30 1455 976 0.44 123
Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 937 3345 223 28 47.34 2048

Tola! Capital 100.00 % 100.00 % 100.00 % 100,00 % 100.00 % 100,00 %
Castade Natural Gas Comoration.
Long-Term Debt 58.63 % 5500 % 4361 % 5087 % 50.90 % 5262 %
Shoit-Term Debt 135 000 1395 0.61 000 318
Preferred Stock 0.00 0.00 0.00 0.03 252 0.5%
Common Equity 0.0 4091 424 4849 4658 4363

Total Capital 300.00 % 10000 % 100.00 % 100,00 % 100.00 % 100,00 %
NICOR Ipc.
Long-Term Det® 2121 % 3214 % 31.14 % 2899 % 3096 % 30.09 %
Short-Term Debt 31.48 2040 19.32 2745 2088 285
Prefested Stock 0.00 028 0.42 0.39 0.38 029
Common Equity 41.31 47.18 4912 4347 4.78 45.77

Tolal Capita 10000 % 10000 % 1000 % 10000 % 100.00 % 10000 %
Noritywest Natural Gas Company.
Long-Term Debt 4583 % 45.38 % 4068 % 4964 % 4208 % 4351 %
Shoit-Term Debt 7.80 6.80 10.53 584 975 8.14
Preferred Stock 0.00 0.81 334 361 369 228
Common Equity 4637 47.03 4550 4691 44.48 46.08

Tolal Capital 100.00 % 100,00 % 100.00 % 100,00 % 100.00 % 100,00 %
Pledmont Natural Gas Co,, Inc..
Long-Term Debt 28.05 % 4445 % 8% 4352 % 4268 % 41.00 %
Short-Term Debt 3369 4.06 290 8.96 798 11562
Preferred Stock 0.00 0.00 000 0.00 0.00 0.00
Common Equity 3826 5143 50.79 a.52 4936 47.48

Total Capital 100.00 % 100,00 % 100.00 % 300.00 % 10000 % 100,00 %
Proxy Group of Five
Long-Term Debt 4098 % 4585 % 29 % 4287 % 4383 % 4330 %
Short-Term Debt 17.55 [:X: 7] 1225 1046 174 11.58
Preferred Stock 000 0.2 075 Q.81 1.32 0.62
Common Equity 41,47 40 4401 4588 4 44.49

Tolal Capital 10000 % 10000 % 100,00 % 30000 % 100.00 % 10000 %

Source of Information; Standard & Poor's Compustat Services, Inc., PC Plus / Research Insight Dala Base
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Proxy Group of Eleven Value Line Gas Distribution Companies
Capilalization and Financial Statistics

1999-2003, Inclusive

Notes:

) All capitalization and financial statistics for the group are the arithmetic average of the achieved
results for each individual company in the group, and are based upon financial statements as
originally reported in each year.

@ Computed by relating actual long-term debt interest or preferred stock dividends booked to
average of beginning and ending long-term debt or preferred stock reported to be outstanding.

(3) Funds from operations (sum of netincome, depreciation, amortization, netdeferred income tax
and investment tax credits, less total AFUDC) plus interest charges divided by interest charges.

()] Funds from operations (as defined in Note 3) as a percentage of total debt.

Selection Criteria:

The basis of selection was to include those gas distribution companies: 1) which are includedin
Value Line Investment Survey (Standard Edition) — Natural Gas (Distribution) Industry; 2) which
have not cut or omitted their common stock dividend during the five calendar years ending 2003

. and up to the time of the preparation of Mr. Hanley's direct testimony, thus eliminating NUI
Corp. and SEMCO Energy inc. Southern Union Co. was eliminated because it does not pay
cash dividends; 3) which, at the time of the preparation of Mr. Hanley’s direct testimony, were
not expected to be acquired by or merged into another company; 4) which derived atleast60%
of 2003 revenues from gas operations; and 5) which are included in Standard & Poor's
Compustat PC Plus Research Insight Data Base.

Although Atmos Energy Corporation, New Jersey Resources Corp. and UGI Corp. are included
in Value Line Investment Survey's (Standard Edition) — Natural Gas (Distribution) Industry, they
have been excluded from the proxy group because each company had less than 60% of 2003
operating revenues derived from gas operations.

The following eleven companies met the above criteria:

AGL Resources, Inc. Cascade Natural Gas Corp.
Energen Corp. KeySpan Corp.

Laclede Group, Inc. NICOR, Inc.

Northwest Natural Gas Co. Peoples Energy Corp.
Piedmont Natwral Gas Co., Inc. South Jersey Industries, Inc.

WGI. Holdings, Inc.

Source of Information: Standard & Poor's Compustat Services, inc., PC Plus Research Insight Database
Company Annual Forms 10-K

e
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Southwest Gas Corporation
Weather Normalization Adjustment (WNA) Clauses for
Southwest Gas Corporation and the
Proxy Group of Eleven Valus Line Gas Distribution Companies
Weather
Normalization

Clause
Southwest Gas Corporation (1)
Proxy Group of Eleven Value Line
Gas Distribution Companies
AGL Resources Inc. Yes (2)
Cascade Natural Gas Corporation No
Energen Corporation Yes
KeySpan Corp. Yes (3)
Laclede Group, Inc. (4)
NICOR inc. ®)
Northwest Natural Gas Company Yes (6)
Peoples Energy Corporation (5)
Piedmont Natural Gas Co., Inc. Yes
South Jersey Industries, Inc. Yes
WGL Holdings Inc. 5)

Notes: (1) Southwest Gas Corporation operates as itself in Arizona,
California and Nevada. In order to mitigate margin volatifity
due to weather variations, the company was authorized to
implement a margin fracker in California. There are no risk
reducing products or mechanisms in Asizona or Nevada.

(2) AGL Resources' operating gas distribution subsidiaries have
WNASs in Tennessee and Virginka. s WNA in Georgia was
discontinued in 1998.

{3) KeySpan Corp.'s operating gas distribution subsidiaries have
a WNA in New York, and none in New Hampshire and
Massachusetts.

{4) Laclede Group does not have a WNA. However, as part of
the 2002 rate case settiement, the Utility initiated, effective
November 9, 2002, an innavative weather mitigation rate
design that lessens the impact of weather volatility on Laclede
Gas customers during cold winters and is expected to
stabilize the utifity’s eamings for the future.

{5) NICOR Inc., Peoples Energy Corp. and WGL Holdings Inc.
have risk-reducing weather stabilization insurance products in
place. However, the companies are not recovering the
insurance premiums in rates.

(6) Northwest Natural Gas Company operates, which operates in
the states of Oregon and Washington as NW Natural, has
WNA in Oregon, but not in Washington.

Source of [nformation: Company Annual Reports to Shareholders and / or
Forms 10-K
Company Provided Information
. : Regulatory Research Associates
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Southwest Gas Corporation
Capita Structie Based upon Total Permanent Capital (excluding Shost-Term Debt) for
the Proxy Group of Eleven Value Line Gas Distribution Companies
for the Years 1999 throngh 2003
5 YEAR
| 2003 2002 2001 2000 1999 AVERAGE
| AGL Resoueces Ing,
| t.ong-Term Debt 522 % 59.06 % 6231 % 5243 % 5261 % 5573 %
| Prefesred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 4178 4094 37.69 4157 47.39 4427
Tolal Capital 10000 % 400.00 100,00 % 10000 % 400,00 % 100,00 %
Cascade Natural Gag Corporation
Long-Tesm Debt 59.49 % 59.09 % 5068 % 51.18 % 50.90 % 5426 %
Preferred Stock 0.00 0.00 0.00 0.03 252 0.51
Common Equily 40.56 4091 4932 4879 4658 4523
Tote! Capital 100,00 % 100,00 % 100,00 % 10000 % 10000 % 100.00 %
fneren Corporation
Long-Term Debt 4460 % 791 % 5381 % 4817 % 50.83 % 49.06 %
Preferred Stock 0.00 0.00 £.00 0.00 0.00 0.00
. Common Equity 5540 5209 4619 1.8 217 5094
Tolal Capitat 100,00 % 10000 % 100,00 % 10000 % . 10000 % 100.00 %
KevSpan Com,
Long-Term Debt 56,60 % 6163 % 5974 % 5859 % 317 % 5420 %
Preferred Stock 6.01 370 351 287 10.70 536
Common Equity aru 3467 3875 3854 5513 4D.44
Total Capital 10000 % 300,00 % 300.00 % 300,00 % 100,00 % 100,00 %
Lacleds Group, Ine.
. Long-Term Debt 50.35 % 4078 % 4954 % 4515 % 4182 % a73B%
Preferred Stock 021 022 0.29 0.34 039 0.29
Common Equity 2944 50.00 047 5451 51.79 5238
Total Capital 100,00 % 100,00 % 10000 % 100,00 % 100,00 % 100,00 %
NICOR Inc,
Long-Term Debt 3970 % 40,38 % 3859 % 39.80 % 3913% 3052 %
Preferred Stock 0.00 035 053 053 048 038
Common Equity 6030 5827 £60.89 59,67 60,39 60,10
Total Capital 10000 % 100,00 % 10000 % 100,00 % 100,00 % 100,00 %
Norhwest Natural Gas Company
Long-Term Debt 49.70 % 4867 % 4545 % 4634 % 4662 % 47.36 %
Preferred Stock 0.00 0.87 370 384 408 250
Comenon Equity §0.30 50.48 50.85 4982 4929 50.14
Total Capilal 400.00 % 10000 % 100.00 % 10000 % 100,00 % 10000 %
Peoples Enemy Corporation
Long-Term Debt 4875 % 4440 % 48.03 % 3507 % 40.43 % 4294 %
Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 5325 55.00 51.97 8493 59.51 57.06
Tola! Capital 40000 % 100.00 % 100.00 % 100.00 % 100,00 % 100,00 %
Pledmont Natural Gas Co, Inc.
Long-Term Debt 4230 % 4633 % 4770 % 4780 % 45,38 % 46.10 %
Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 5170 8367 5230 5220 5364 53.90
Total Capital 400.00 % 100,00 % 100.00 % 100.00 % 100,00 % 100,00 %
South Jersey Industries, Inc,
Long-Term Debt 5117 % 5423 % 57.80 % 5530 % 5484 % 54.67 %
Prefered Stock 0.28 032 032 0.40 049 036
Common Equity 4855 4543 41.88 44.30 44.67 44.97
Total Copttal 100.00 % 100.00 % 100,00 % 100.00 % 100.00 100.00 %
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Southwest Gas Comparation
Capital Structure Based upon Total Permanent Capital (excluding Short-Term Debt) for
the Proxy Group of Eleven Value Line Gas Distribution Companies

2003
WG, Hokfings, Inc,
Long-Term Debt 43.40 %
Preferred Stock 1.88
Common Equily 54.72
Total Capital 100,00 %
Proxy Group of Eleven Value Line
Gas Distritwtion Companies
Long-Term Debt 5021 %
Prefetred Stock 0.70
Common Equity 4908
Tolal Capital 100.00 %

Source of Information;  Standard & Poor's Compustatl Services, Inc.. PC Plus / Research Insight Data Base

for the Years 1999 through 2000

2002

47.20 %
187

50.93
100.00 %

061
47.33
10000 %

43,14 %
217

54.69
100.00 %

48.95 %
0.85

$0.20
100.00 %

4160 %
233

56.07
100.00 %

47.00 %
1.75

51.28
100.00 %
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Southwest Gas Corporation
CapitalsmmhmaasedupoanaN}apdnl(MinasmeDeu)la
the Proxy Group of Eleven Value Line Gas Distribution Companles
fot the Years 1990 throuah 2003
5 YEAR
2003 2002 2001 2000 1999 AVERAGE
AG], Resources inc.
Long-Term Dett 4522 % 48.25 % 5324 % 4731 % 5255 % 4931 %
Shont-Term Debt 13.41 18.30 14.55 9.76 0.11 11.23
Preferred Stock 0.00 0.00 000 000 0.00 000
Common Equity a3z 3345 3221 4293 47,34 3948
Total Capital 100.00 % 10000 % 100,00 % 30000 % 10000 % 100,00 %
Casgade Natural Gas Corpofation.
Long-Tenn Debt 58.63 % 59.09 % 4361 % 50.87 % 50,90 % 5262 %
Short-Term Debt 135 0.00 13.95 081 0.00 318
Preferred Stock 0.00 0,00 0.00 003 252 0514
Common Equity 4002 4093 4244 48.49 46.58 4369
Total Capital 100,00 % 300,00 % 100,00 % 100,00 % 10000 % 100,00 %
Enemen Corpocation
Long-Term Debt U2 % 4351 % 5345 % 3958 % 3726 % 43.60 %
Shorl-Term Debt 0.86 917 067 17.84 26.71 1105
Prefesred Stock o0.00 0.00 0.00 000 0.00 0.00
Common Equity 5492 47,32 4568 42 58 3803 4535
Tola! Capital 100.00 % 100.00 % 100.00 % 0000 % 100.00 % 10000 %
Long-Term Dett 5423 % 5564 % 5271 % 4074 % 3278 % 48.02 %
Short-Term Debt 466 973 11.76 15.11 406 9.06
Preferred Stock 573 334 3.10 243 027 497
Common Equity 3538 31.29 243 272 5289 265.04
Total Capital 100.00 % 10000 % 10000 % 30000 % 100,00 % 10000 %
{aclede Group Inc.
Long-Term Debt 3701 % 3881 % 4115 % 36528 % 35.64 % 7%
Shont-Temm Dedtt 2654 2205 16.83 19.65 1478 19.98
Preferred Stock 0.15 0.7 024 027 0.33 0.23
Common 41.68 43.80 4925
Totsl Capitat 100,00 % 100,00 % 100.00 % 100.00 % 100,00 % 100.00 %
NICOR Inc.
Long-Tem Debt 1% 3214 % 3114 % 2099 % 3096 % 3009 %
Short-Term Debt 3148 2040 19.32 2715 2063 385
Preferred Stock 0.00 0.28 0.42 0.39 038 0.29
Common Equity 4.3 4718 4912 4347 47,78 4517
Totat Capitsl 10000 % J00.00 % 30000 % 10000 % 100,00 % 100.00 %
Northwest Natural Gas Company
Long-Term Dedt 4583 % 4536 % 40.66 % 4364 % 4208 % 4351 %
Short-Term Debt 7.80 6.80 1053 584 975 8.14
Preferred Stock 0.00 081 331 361 368 228
Common Equity - 46.37 41.03 45.50 4691 4448 4806
Total Capilal 10000 % 300.00 % 100.00 % 10000 % 100,00 % 10000 %
Peoples Enerny Corporation.
Long-Term Debt 4135 % 3705% 36.18 % 2378 % 3875 % 3502 %
Short-Term Debt 1155 16.56 2467 3219 909 18.81
Prefetred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 47,10 46.39 30.15 44.03 54.16 4617
Total Capital 30000 % 10000 % 100.00 % 300.00 % 100.00 % 100,00 %
Piedmont Natural Gas Co., Ine..
Long-Term Debt 20.05 % 4445 % 4831 % 4352 % 4266 % 41.00 %
Short-Term Debt 3369 408 290 8.96 7.98 1152
Preferred Stock 0.00 000 0.00 000 0.00 0.00
Common Equity 38.26 5149 5079 4a1.52 4936 4748
Total Capitat 10000 % 100.00 % 100.00 % 30000 % 300.00 % 100.00 %
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Southnwest Gag Comoration
Capital Struclure Based upon Total Capital {including Short-Term Del?) for
the Praxy Group of Eleven Valuve Line Gas Distribution Companies
[or the, Years 1999 through 2003
5 YEAR
2003 2002 2001 2000 1969

South Jersey Industries. inc,
Long-Term Debt 4323 % 41.14 % 44.81 % 4368 % 4254 % 4308 %
Short-Tesm Debt 15.53 2414 2 46 21.02 243 2112
Preferred Stock 03 0.24 025 031 0.38 0.28
Common Equity 42,01 3448 248 3499 34.65 3552

Total Capital 30000 % 100,00 % 10000 % 300,00 % 100.00 % 100,00 %
WGL Hoidings, tne,_
Long-Term Debt 3904 % 4451 % 3995 % 38,38 % 38.07 % 3999 %
Short-Term Debt 10.03 5.69 8.47 11.04 8.48 874
Preferred Stock 170 177 178 183 213 188
Common Equity 4923 4803 4979 4865 .32 4940

Total Capilal 100,00 % 10000 % 10000 % 30000 % 100,00 % 10000 %
Praxy Group of Eleven Valve Line
Gas Dishibydion Compaies
Long-Yerm Debl 4218 % 44.54 % 4393 % 4052 % 40.20 % 4227 %
Short-Term Debt 14.26 1245 1320 15,38 11.30 1334
Preferred Stock 071 0.60 083 0.62 179 095
Common Equity 4285 4241 41,95 4328 4871 844

Total Capital 100.00 % 100.00 % 100.00 % 10000 % 100,00 % 100,00 %

. Source of information; Stendard & Poor's Compustat Services, Inc., PC Plus / Research Insight Dota Base
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Southwest Gas

Line No.

Notes:

Hypothetical Example of the inadequacy of
A DCF Retum Rate Related o Book Value

When Market Valus is Greater / Less than Book Value

Market Value
Per Share $ 24000
DCF Cost Rate (1) 10.00%
Retum in Dolfars $ 2400
Dividends (2) $ 0960
Growth in Dollars $ 1.440
Return on Market Value 10.00%
Rate of Growth on Market Value 6.00% (5)
(1) Comprised of 4.0% dividend yield and 6 0%% growth.

(2) $24.00° 4.0% yield = $0.960.

1

(3) $1.333/$24.00 market value = 5.55%.
(4) $3.000/ $24.00 market value = 12.50%.

(5) Expected rate of growth per market based DCF model.

2

Book Value with
Market to Book
Ratio of 180%

$ 1333
10.00%
$ 133
$ 0560
$ 0373
555% (3)

1.55% (6)

2

Book Value with
Market to Book

Ratio of 80%

$ 3000
10.00%

$ 3000

$ 0960

$ 2040
12.50% (4)

8.50% (7)

(6) Actual rate of growth when DCF cost rate is applied to book value ($1.333 possible eamings - $0.960
dividends = $0.373 for growth / $24.00 market value = 1.65%).

(7) Actual rate of growth when DCF cost rate is applied to book value ($3.000 possible eamings - $0.960
dividends = $2.040 for growth / $24.00 market valus = 8.50%).
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oul Gas Co
Indicated Common Equity Cost Rate through the use
of the Discounted Cash Flow Modet for Souhwest Gas Corporation,
the Proxy Group of Five Gas Distiibution Companies and the
Group of Eleven Vatua Line Gas Distrib Co

1 2 3 4 § (]
Dividend
Growth Adjusted Indicated Recommended
Dividend Component Dividend Growth Rate OCF Relum DCF Retumn
Yield (1) 2] Yield (3) ) Rate (5) Rate (6)

Southwest Gas Corporalion 347 % 0.12 % 359 % 7.10 % 1069 % 10.69 %
Proxy Group of Five
Gas Disiribution Companies
AGL Resources, Inc. % 009 % 3.90 490 % 880 % - %
Cascade Natural Gas Corp. 461 013 474 550 10.24 10.24
NICOR. Inc. 516 007 523 263 786 --
Northwest Nalural Gas Co. 4.18 010 428 488 9.18 .-
Pledmant Naturat Gas Co.. Inc. 395 0.12 407 609 10.16 10.16

Average 4.4 % 0.10 % 444 % 480 % 10.20 %
Proxy Group of Eleven Value Line
Gas Dislribution Col les
AGL Resources, Inc. 381 % 009 % 390 490 % 8.80 % - %
Cascade Natural Gas Corp. 461 0.13 474 550 1024 1024
Energen Corp. 155 0.05 1.60 7.00 8560 -
KeySpan Corp. 4.76 0.4 490 51 10.67 1067
Lactede Group. inc. 475 011 486 475 961 .-
NICOR, Inc. 516 007 523 263 7.86 .-
Northwest Natural Gas Co. 4.18 010 428 488 916 .-
Peoples Energy Corp. 518 0.07 525 267 792 --
Piedmont Natural Gas Ca,, Inc. 395 012 407 6.09 10.16 10.16
South Jersey Industies. Inc. 346 010 356 575 931 --
WGL Holdings Inc. 455 0.10 465 424 889 -=

Average 418 % 0.10% 4.28 % 493 % 10.36 %

Noles: (1) From Sheet 1 of Exhibit__ (FJH-8).

(2) This reflects a growih rale component equal 1o one-half the average projected five-year
growth rate in EPS (from Sheet 1 of Exhibit ___ (FJH 10) x Line No. 1 to reflect the
periodic payment of dividends {(Gordon Model) as opposed to the continuous payment.
Thus, for AGL Resources. Inc., 3.81% x ( 1/2 x 4.90% ) = 0.09%.

() Column 1 + Column 2.

(4) From Sheet 1 of Exhibit __ (FJH-10).

{5) Column 3 + Column 4.

(6) Includes only those indicated common equity cost rales which are greater than 99% (the
fowest rale awarded 1o a gas distribution utilily belween January 1, 2003 and June 30,
2004, from Sheet 15 of this Exhibif) as fully explained in Mr. Hanley's accompanying direct
testimony.
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Southwest Gas Corporation
Derivation of Dividend Yield for Use in the
Discounted Cash Flow Model
Dividend Yield
Average Based Upon Average High / Low Average
Spot Market Prices (2) Dividend
(10/01/04) (1) _Sep.2004(3) Aug. 2004 Yield {4)
Southwest Gas Corporalion 342 % 347 % 351 % 347 %
Proxy Group of Five
Gas Distribution Companies
AGL Resources, Inc. 375 % 77T % 391 % 381 %
Cascade Natural Gas Comp. 450 4.61 473 461
NICOR, Inc. 497 5.09 542 5.16
Northwest Natural Gas Co. 404 414 435 448
Pledmont Natural Gas Co., Inc. 387 3.91 408 3.95
Average 423 % 4.30 % 4.50 % 4.34 %
Proxy Group of Eleven Value Line
Gas Distribution Companies
AGL Resources, Inc. 375 % 3IT7T% 391 % 381 %
Cascade Natural Gas Corp. 450 4.61 473 461
Energen Corp. 146 155 164 1.55
KeySpan Corp. 450 459 519 476
Laclede Group, Inc. 463 473 490 4.75
NICOR, Inc. 497 509 542 516
Northwest Natural Gas Co. 404 4.14 435 4.18
Peoples Energy Corp. 5.08 508 539 518
Pledmont Natural Gas Co., Inc. 387 301 408 395
South Jersey Industries, Inc. 337 348 354 346
WGL Holdings Inc. 4.49 453 462 4.55
Average 406 % 413 % 434 % 4.18 %

Notes: (1) The spot dividend yield is the current annualized dividend per share
divided by the spot market price on 10/01/04.
{2) The average 3-month dividend yield was computed by relfaling the
indicated annualized dividend rate and market price on the last trading
day of each of the three months ended August 31, 2004.

(3) September dividend yield Is calculated by using the market average price from
yahoo financial

(4) Equal weight has been given 1o the spol, August 2004 and September
2004 dividend yleld.

Source of Information:  Standard & Poor's Compustat Services, Inc., PC Plus Research Insight
Data Base
finance.yahoo com




Exhibit __(FJH-9)

Sheet 1 of 1
Southwest Gas Corporation
Current Institutional Holdings (1) and Individual Holdings (2) for
the Proxy Group of Five Gas Distribution Companies and the
Proxy Group of Eleven Value Line Gas Distribution Companies
1 2
September 2004 September 2004
Percentage of Percentage of
Institutional individual
Holdings Holdings (1)

Southwest Gas Corporation 58.2 % 41.8 %
Proxy Group of Five
Gas Distribution Companies
AGL Resources, Inc. 531 % 469 %
Cascade Natural Gas Corp. 39.5 605
NICOR, Inc. 59.0 41.0
Peoples Energy Corp. 46.7 53.3
Piedmont Natural Gas Co., Inc. 379 62.1
Average 472 % 52.8 %
Proxy Group of Eleven Value Line
Gas Distribution Companles
AGL Resources, Inc. 531% 469 %
Cascade Natural Gas Corp. 395 60.5
Energen Corp. 66.7 333
KeySpan Cormp. 488 512
Laclede Group, inc. 294 706
NICOR, inc. §9.0 410
Northwest Natural Gas Co. 48.7 533
Peaples Energy Corp. 55.3 47
Piedmont Natural Gas Co., Inc. 379 62.1
South Jersey industries, Inc. 423 5717
WGL Holdings Inc. 482 51.8
Average 479 % 52.1 %

(1) (1 -column 1).

Source of Information:  yahoo.investor.reuters com




i Exhibit__(FJH-10)
: Sheet 1 of 13

| Southwest Gas Corporation
i evelopment of Projected Growth for Use in the Discounted Ca! low Model

1 2 3

Value Line Thomson FN / First Call

Projected Projected Average Projected

2007-'09 Five-Year Five-Year

Growth Rate Growth Rate Growth Rate

in EPS (1) in EPS in EPS (2)
Southwest Gas Corporation 10.50 % 370 % 31 740 %
Proxy Group of Fiva
Gas Distribution Companies
AGL Resourcss, inc. 500 % 480 % 51 490 %
Cascade Natural Gas Corp. 800 5.00 2 550
NICOR, Inc. NMF 263 4] 263
Northwest Natural Gas Co. 550 425 2 488
Piedmont Natural Gas Co., Inc. 7.50 468 15) 6.09

Average 6.00 % 4.27 % 4.80 %
Proxy Group of Eleven Value Line
. Gas Distribution Companles
AGL Resources, Inc 5.00 % 4.80 % 5] 490 %
Cascade Natural Gas Corp. 6.00 5.00 12 5.50
Energen Corp. NMF 7.00 3 7.00 -
KeySpan Comp. 6.50 504 (5] 577
Laclede Group, inc. 450 500 11 475
NICOR, Inc. NMF 263 [4) 263
Northwest Natural Gas Co. 5.50 425 2 488
Peoples Energy Corp. 1.00 433 3) 287
Piedmont Natural Gas Co., Inc. 750 468 51 6.09
South Jersey Industries, Inc. 6.50 500 )] 575
WGL. Holdings Inc. 5.00 348 5 4.24
Average 5.28 % 4.66 % 4.93 %

NMF = No Meainingful Figure

Notes: (1) From sheet 2 through 13 of this Schedule.
(2) Average of Columns 1and 2

Source of Information:  Value Line Investment Survey, (Standard Edition), September 17, 2004
ThomsonFN First Call Eamnings, ec.thomsonfn.com, updated October 2, 2004
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Ass)as &gﬂ 812 1228 | BUSINESS: Nicor Inc. = 2 holding company for Nicor Gas. Seves  Shipping subsidiary. Divestod inand borplng, 7/86; contract drifing,
Other 8327 5337 | gbout 2 millon cusiomers in nodhem and wesiam [inois. 2003 a3 ©/85; o and gas E&P, 6/53. Has obout 3,500 employoes, 28,000
CumorntAssets 7077 155 B3 | dalvared: 5191 bel, incd. 257.7 bel from transportation. 2003 gas  stockholdurs. Officers and diectors own about 1.5% of ommon
Accls Payable 5563 385-3 4287 | sales (2614 bof) resklontial, 81%; commarcial, 16%; industrisl,  stock (3104 proxy). Chakman, President 8 CEO: Thomas L Fisher
Qett Dus 4158 3133 1883 | 3 Prichal sumpiyieg pipsinos: Nabral Gas Pipoli, Midwestam  incomortec: L. Addressx 1844 Fony Ruad, Napendbe, I 60553-
Cument Liab. 10886 10687 T8 Gas, and Notthem Natwal Cunent operaions inclzde Tropical 9600, Telephona: 630-305-8500. Istamet: www.icor.com.

Fix, Chp. Cov. 442% _510% _ 510% { Nicor stock has risen some 8.5% in four former employees may have vio-
‘[¥ds e

w&xs W 5: agd‘?gém l’"“n since i'x':r Iast report, bas:ld :latedbasgc %'3""‘5.; hie E;dfi
s : argely om roved eamnings. Al- dates to ns that Nicor bilke
Revenies &% 0% 4% tboughy warmer weather and higher natu. {ts customers of nearly 5135 millon be-
Eamings 20% ral gas prices led tc a 5.9% d ingas tween 1993 and 2002 wunder its
Oividends 5%  S5% distribution revenue from the pﬂorm performance-based rate plan. There are
Book Vatue period, the company’s other ventures custently two related investigations ongo-

the gap nicely. The gas distribution cus- ing. one conducted by the SEC, the other
tomer roster was up in total, with a rise in l(vly the Ilinois Commerce Commission
residential customers more than offsetting {ICC). Risks from the investigation include
a decline in cormmercial and industrial cus- the levying of heavy fines, or that the ICC
7| tomers. The increase in total customers order a rate reducton. Either outcome
augurs well for steady-to-higher earnings. would hurt Nicor’s earnings and put some-
over time. thing of a cloud over the stock price.

The company's Tropical Shipping unit Nicor shares advanced two notches in
increased operating income by 41% Timeliness to 3 (Average) since our
over the second gquarter of 2003, Jume report, based on earnings mo-
288 | reflecting general economic improve- mentum. However, 3- to 5-year price ap-
ments. We look for continued improve- preciation remains well below average and
raents from this and other Nicor subsidi- dividend growth has stalled. But factori
arles over the coming years. Taking into in the attractive dividend ﬂ‘}gd' total-
account second-quarter results, we have return potential is roughly in with the
| Yot § rajsed our 2004 estimate by $0.15 a share, rest of the sector. Considering the current,
10 $2.30. We also have raised our 2005 es- relatively high, valuation, and the un-
timate by a dime, also to $2.30, although certainty regarding the performance-based
we have maintained our $2.50 estimate rate plan !mes‘t'igaﬁons. though, we sug-

Eie
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4 the 3- to 5-year pull. gest investors avoid this stock jor now.
‘ _ The company has acknowledged that Andrew Umans September 17, 2004
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Other Natursi) distribules naturi gas 2! reisil o 90 communilies, 567479  undorgmund etorge. Rovenua Ireskdowr: mesidenil & comm',
Curent Assets 5 TES mmuhommdm)mmmmm % b, mxmmmmrﬂ Employs 1.281. Has
Actis Paysble 744 gg-g 87| stata, Princsal cles servod: Potand and OR: Vancower, about 10,000 com. shrbidrs. Insiders own about 1% of com Ch.

Dud 198 B2 42| WA Serico erwa populsfiom: 2.4 mR (77% in OR). Company buys Exec OfL: MS. Dodson. Inc: OR. Addr: 220 NW 20d Ave., Port
Curyent Lizb. m 5144 A1 pas supply from Canadizn and US. producers; has transportation  fand, OR 97208, Tel: 503-226-4211, lntemet: www.vmaluraleom.
Fx. Chg. Cov. 280%  380%

Northwat Natural had a challenging when the 2004-2005 home-heating season

MNUALRAES Plsl Past Est'd’M-03 arter. Warmer-than. begins. Normalization insulates the utility
change (persh) ﬂ:tg“ sm% hré? weather uring the second quarter sent from the adverse financial consequences of
“Cash Flow"” 11%2

utili ly lower for the peri~ warm winters and precludes a' windfall
m 13% 1232 od. m?fom rofit during periods of extreme cold. But
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normalized tariff isnt in force during
much of the June quarter, the bottom line
lay wide yearly swings for this pe-
riod. e difference this time around was
a $0.17-a-share dip in utility operating re-
sults. The gas distributor also had to give
back, in the form of a charge for the
quarter, $0.02 a share of proﬁts recorded
previously on assets that regulators are
now excluding from the ali rate base.
The recent eamings setback doesn't
impalr the quality of this income
stock. The weather normalization provi-

sion goes into effect again in October,

season, when the company records all
of its annual earnings, then some.
And a revenue level that's on target af-
fords management a better handle on the
amount of cash flow that it can expect
erations to generate. In this way, the u
ty's creditworthiness should imptove,
laweréi:ﬁ the cost of debt a bit and making
firx planning easier.
The shares are stxll best held for cur-
rent income. NW Natural isn't a per-
formance stock. Its support comes mainl
from the dividend, which we expect
continue to grow slowly this year and next.
On this prospect, the current yield is very
near the gas-stock average. We look for
management to submit new tariff filings
from time to time to recover the cost of
new capital investments and to keep the

payout ratio at a comfortable level.

G‘erald loltzman September 17, 2004
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g&"'"*'-"h- Z [ Peoples Energy's stock price has bare- trend, but cught to decline in 2005,

ly budged since our June report. Earn- We are confident that Peoples can
:"m&“g’ Past  Past ings of $0.15 a share for the third fiscal iron out its operational troubles aver
Reveies 100% maane.r {years end September 30th) were a the coming year. We also believe that
“Cash Flow” sappointment. The gas distribution busi- the companys other energy ventures will
IEJ.ivml |'"’"| ness was hurt by warm weather, high nat- eventuaﬁy have a positive impact on earn-
Book Vaiue 1 ural gas prices, and a reduction in the cus- Nonetheless, we have lowered our

tomer base. This business unit has been and 2005 earnings estimates, by
on the decline for several quarters, and $0.15 a share each, given weakness in the
the June pericd was no exoe%ﬁon. as dis- core utility business. We have also lowered
tribution :geradng income fell more than our 3- to S-year projection by a nickel.
384 40% over the year-ago pericd. Meanwhile, These shares are ranked 5 (Lowest)
The company’s other ventures did not for Timeliness, Indeed, the stock price
snp&ort earnings as well as they have has stalled as the company has virtually
in the few quarters, The oil and no earnings momentum for the time belng.
ﬁs uction unit took a $0.07 per share The stock now trades at a multiple that is
t drilling a dry hole in Louisiana. higher than both its histarical average and
2% Income from other ups, including most of its peer p. However, as with
Power Generation, Midstream Services, all utilities, Peoples offers a very attrac-

L

awe | B 2 M r28 ang Retall Energy Servic i
es, was largely tive dividend yield, and there is probabl

%gg; ﬁ }gg _;g },g %;g fiat. Power generation is a seasanal busi- still latitude I'oyti' growth in the pa§oun Vd
- CUARTELY BB i & | e | PSS likely to pick up in the fourth fiscal note that due to our 3- to S-year outlook of
“g"m Mar3t s Dec 31 "!:eu:; guarter. Midsiream Services and Retail steadily improving eamnings, this issue
] Jun30 nergy Services performed well, but com- does have preater total-return potential
ggg g 0 S 50 | 19 orjsan small percentage of Peoples' total out to 2007-2009 than many of jis peers.
m g 3 31 | 22| revenue makeup. The uungmmay be able There is room, therefore, for PGL shares
ap |53 58 B 5 | 21| tesow these lines into profitable vehicles, in conservative, income-oriented accounts.
M B & however. Also, pension costs came in above Andrew Umans Septernber 17, 2004
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Piedmont Natural gas posted a small-
er share loss in the July quarter than
we anticipated. The u ’s per share
results were less than hailf of our estimate,
god in :hls case. em throughput in
quarter totaled 35.8 million
dekathmns about double that of the pre-
vlous arter, g‘i‘r’nmﬂ{,due 1o the
tion of North lina Natural Gas
G) last year Conﬁnued stran,
mmer grnwth ped, as well
e, margin increased roughly 40% as a
mult of the acquisition and rate increases
put into place last November. Higher
ating and maintenance expenses migd
offset these positive factors.
We look for an earnings advance of
. Our projection

roughly 10% this
2004 (end’g Qctaober 31st) as-

for

sumes strong customer in the 2%-
3% range, as well as the oam!n -per-
share accretion related to the NCNG ac-
quisiton and higher rates. Assuming paym
normal weather, a relatively stable econo-
my, and relatively flat wholesale natural
gas prices, we expect share-net to increase
at a nud-sm‘g_lle digit clip in fiscal 2005.
Higher gas prices pose somewhat of a risk

t!

to our estimate, as they tend to increase
Fas costs and uncollectibles from
ow-Income customers. The company is not
antidpating any general rate case activity
that would impact earnings next year. Our
figures have been adjusted to reﬂect a2-
for-1 stock split occuring on October 11th.
Non-utility income continues to su
port the bottom line, albeit to a lesser
extent. Regulated rations continue to
make up the lion's share of Pledmont's to-
tal income. And management mtends to
remain focused on being a gas ul:mtz‘
unregulated activities, which cdude
Georgia-based SouthStar Energy and the
Pine Needle and Cardinal Pipeline joint
ventures, are likel gnt: conslstently contrib-
ute to the bottom forward.
issue is appropriate for conser-
vative, income-oriented accounts.
Pledmont’s dividend yield remains an at-
t:ract!on. and we expect steady increases in
ts going forward. Currenﬂ the
{leld stands at about 4%, average Jor the
DC group. Furthermore, risk should be
held to a minimum, oonsiderlng the stock's
abave average Safety grad
Edward P!ank Septembar 17, 2004
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Southwest Gas Corporation
Indicated Common Equity Cost Rate

Through Use of a Risk Premium Model
Using an Adjusted Total Market Approach

Proxy Group Proxy Group
of Five Gas of Eleven
Line Southwest Gas Distribution Value Line Gas
No, _Corporalion Companies Distribution Companies
1. Prospective Yield on Aza Rated
Corporate Bonds (1) 625 % 625 % 625 %
2. Adjustment to Reflect Yield Spread
Between Aaa Rated Corporate
Bonds and A Rated Public
Utility Bonds 047 (2) 047 (2) 047 ()
3. Adjusted Prospective Yield on A Rated
Public Utility Bonds 672 % 672 % 672 %
4. Adjustment fo Reflect Bond
Rating Difference 0.36 (3) 0.00 (4) 0.00 (4)
. Adjusted Prospective Bond Yield 7.08 672 6.72
. 6. Equity Risk Premium (5) 441 464 447
7. Risk Premium Derived Common
Equity Cost Rate 11.49 % 11.36 % 11.19 %

Notes: (1) Derived in Note (3) on Sheet 6 of this Exhibit.
{2) Theaverage yield spread of A rated public utility bonds over Aaa rated corporate
bonds of 0.47% from sheet 4 of this Schedule.

(3) Theaverage yield spread of Baa over A rated public utiiity bonds of 0.36%, from Sheet 4 of this
Exhibit in order to reflect Southwest Gas Corporation’s Baa2 Moody's bond rating.

(4) Noadjustiment necessary as the average Moody's bond rating for the proxy
group is A2

(5) From Sheet 5 of this Exhibit.
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Southwest Gas Corporation
Comparison of Bond Ratings and Business profile for
Southwest Gas Corporation, the Proxy Group of Five Gas Companies and the
oxy Group of Ejeven Value Line G Ul
August 2004 August 2004
Moody's Standard & Poot’s Standard & Poor's
Bond Rating Bond Rating Business Profile (2)
Bond Numericat Bond Numerical
Rating Welghting {1) Rating Weighting {1)

Southwest Gas Corporation Baa2 90 B86B- 10.0 . 30
Proxy Group of Five
Gas Distribution Companies
AGL Resources. Inc. (3) A3 70 A- 7.0 20
Cascade Natural Gas Corp. Baat 80 BBB+ 80 20
NICOR, Inc. (4) Aa3 40 AA 30 20
Northwest Natural Gas Co. A2 60 A 60 10
Piedmont Natura) Gas Co . Inc A3 7.0 A 6.0 2.0

Average A2 6.4 A 6.0 1.8
Proxy Group of Eleven Valus
Line Cas Distribution Companies
AGL Resources, Inc. (3) A3 70 A- 7.0 20
Cascade Natural Gas Comp. Baal 8.0 BBB+ 80 20
Energen Corp. (5) Al 5.0 A- 70 20
KeySpan Corp (8) A2 80 A+ 50 20
Laclede Group. Inc. (7) A3 70 A 6.0 30
NICOR, inc. (4) Aa3 40 AA 30 20
Northwest Natural Gas Co. A2 60 A 60 10
Peoples Energy Corp. (8) Aa3 40 A 70 20
Piedmont Natural Gas Co., Inc. A3 70 A 60 20
South Jersey Industies. inc. (8) Baal 80 A 80 20
WGL Holdings Inc. (10) A2 6.0 AA- 4.0 2.0

Average A2 6.2 A 59 2.0

Notes: (1) From Sheet 3 of this Exhibit.
{2) From Standard & Poor's Utilities Perspectives. Global Utilities Ratings Service. Vol. 13. No. 38,
October 4, 2004.
(3) Ratings and business profile are those of Atlanta Gas Light Company.
{4) Ralings and business profile are those of NICOR Gas Co.
(5) Ratings and business profile are those of Alabama Gas Corporation.
(8) Ratings and businass profile are a compesite of those of Boston Gas Co.. Colonial Gs Co. and
KeySpan Energy Delivery Long Island.
- (7) Ratings and business profile are those of Laclede Gas Co.
(8) Ratings and business profile are a composite of those of North Shore Gas Company and Peoples
Gas Light & Coke Company.
(9 Ratings and business profile are those of South Jersey Gas Company.
{10) Ratings and business profile are those of Washington Gas Light Company

Source of Information; Moody's Investors Service
Standard & Poor’s Global Utility Rating Service
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Southwest Gas Corporation
Numerical Assignment for

Moody's and Standard & Poor's Bond Ratings

Moody's Numerical Standard & Poor's
Bond Rating Bond Weighting Bond Rating
Aaa 1 ARA
Aat 2 AA+
Aa2 3 AA
Aal 4 AA-
A1l 5 A+
A2 6 A
A3 7 A-
Baa1 8 BBB+
Baa2 9 BBB
Baa3 10 BBB-
. Bal 1 BB+
Ba2 12 8B
Ba3 13 BB-
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Southwest Gas Corporafjon
Judgment of Equity Risk Premium for
the Proxy Group of Five Gas Distribution Companies and the

G o ue Line Gas Distributio mpanies
Proxy Group Proxy Group
of Five Gas of Eleven
Line Southwest Gas Distribution Value Line Gas
No. Corporalion Companies Distribution Companles
1 Calculated equity risk
premium based on the
total market using
fhe beta approach (1) 519 % 513% 480 %
2 Mean equity risk premium
based on a study
using the holding period
retums of public utiitles with:
a. Baa rated bonds (2) 362
b Arated bonds (2) 414 4.14
3. Average equity risk premium 441 % 4.64 % 4.47 %

Notes: (1) From Shest 6 of this Exhibil.
{2) From Sheet B of this Exhibit.




Line

Noles:

Exhibit ___{FIH-A1)
Sheet 6of 9

Southwest Gas Corporgtion
Derivalion of Equity Risk Premium Based on the Total Market Approach

Using Ihe Beta for Southwest Gas Corporation,
the Proxy Group of Five Gas Distribution Cormpanies and
jeve alue Line Gas Dis liot

P ieven 38 DISIADUNICH (L

Proxy Group
of Five Gas
Souttmest Gas Dislribution
Corporation Companies

Arithmetic mean tolal retum rate on

the Standard & Poor's 800 Composite

Index - 1928-2003 (1) 1240 % 1240 %
Arittunelic mean yieid on
Aza ang Aa Cofporale Bond

1826-2003 {1) 6.10; 6.10
Historical Equity Risk Premium 6.30_% 8.30 %
Forecasted 3.5 year Total Annual

Market Retum (2) 1293 % 1293 %
Prospective Yield an Aaa Rated

Corporate Bonds (3) 6.25 (6.25)
Forecasted Equity Risk Premium 6.68 % 6.68 %
Average of Historical and Forecasted

Equity Risk Premium (4) 649 % 649 %
Adjusted Value Line Beta (5) 0.80 0.79
Beta Adjusted Equity Risk Premium 519 % 513 %

(1) From Moody's Industria! Manual and Mergent Bond Record Monthly Updale
(2) From Nole 1, Sheet 4 of Exhibit__ (FJH-13).

(3) Average forecast based upon six quarterly estimates of Aaa rated corporate bonds per the consensus
of nearty S0 economists reported in Blue Chip Financial Forecasts dated Seplember t, 2004 (see
Sheet 7 of this-exhibit) The eslimates are detailed below

-~

Fourth Quaster 2004 5.80 %
First Quarter 2005 6.00
Second Quarter 2005 620
Third Quarter 2005 640
Fourth Quarter 2005 650,

First Quarier 2006 6.60
Average 6.25 %

{4) Average of the Hislorical Equity Risk Premium of 6.20% Irom Line No. 3 and the
Forecasted Equity Risk Premium of 6.48% from Line No. 6 ({6 20% + 6 68%) /2 = 6 44%.

{5) From Sheet 9 of this Exhibil

the

Proxy Group
of Eleven
Value Line Gas

Distribution Companies

1240 %

(6.10)

6.30 %

1293 %
6.25;

6.68 %

T

649 %

074

480 %
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. [2 ® BLUE CHIP FINANCIAL FORECASTS ® OCTOBER 1, 2004 |

Consensus Forecasts Of U.S. Interest Rates And Key Assumptions’

History . Consensus Forecasts-Quarterly Avg.
——-Average For Week Ending—~—-- ----Average For Month-— fatest 0] 4Q -1Q 2Q 3Q 4Q 1Q
Interest Rates Sep.24 Sep.l7 Sepd0 Sep3 Aug. July June JQ2004%| 2004 2005 2005 2005 2005 2006
Federal Funds Rate '164 1.49 150 153 1.43 126 1.03 141 _-1 9 :23 27 31 34 36
Prime Rate 457 450 450 450 442 425 400 4.40 -4 9 .53 -'57 61 64 66
LIBOR, 3-mo. 1.92 189 1.86 1.81 173 1.63 149 174 |22 2529 . 33 36 38
Commercial Paper, 1-mo.  1.72 167 161 153 1.48 129 113 147 27 31 35 36
Treasury bill, 3-mo 1.72 1.67 165 1.61 150 136 129 151 27731 34 35
Treasury bill, 6-mo. 194 188 189 1.82 1.76 1.70 1.64 178 -8 32 35 37
Treasury bill, 1 yr 214 209 210 203 202 2.10 2.12 207 32 :35 38 39
Treasury note, 2 yr 253 249 252 247 251 264 276 255 o L 41 . 42
Treasury note, 5 yr. 329 335 342 339 347 369 393 351 .47 48
Treasury note, 10 yr. 4.04 4.14 4.21 4.19 4.28 4.50 473 431 ‘53 53
Treasury note, 20 yr. 480 492 499 498 507 524 545 508 57 58
Corporate Aaa bond 537 548 554 555 565 582 601 J.65 .65 66
Corporate Baa bond 6.17 629 636 6.37 6 46 6.62 6.78 646 72 13
State & Local bonds 446 4.54 461 463 470 487 5.05 4.71 83 “'54

Home mortgage rate 570 575 583 577 587 606 6.29 5.90 67 7

History: )
4Q 1Q 2Q 3Q 4Q 1Q 2Q 30 2Q 3Q 4Q

Key Assumpti 2002 2003 2003 2003 2003 2004 2004  2004* Z@é 2005 2005 390_
Major Currency Index 1000 95.1 908 90.7 878 853 830 86.5 86 0. 85.9 86.0 86.4
Real GDP 07 19 4.1 74 42 435 28 36 : 6 . 3 5 "3.4 33
GDP Price Index 20 27 11 14 16 28 32 20 |:20 | 21921 21 23
. Consumer Price Index 20 38 0.7 24 0.7 35 48 23 231024 24 2.4 2.5 25

"Individual pancl members’ forecasts are on pages 4 through 9 Historical data for interest rales except LIBOR is from Federal Rescrve Release (FRSR) H.15 LIBOR quotes avail-
oble from The Wall Street Journal Definitions reported here are same o3 those in FRSR H.15. Treasury yields are reported on n constant maturity basis Historical data for the U S
Federal Rescrve Board's Major Currency Index is from FRSR H 10 and G 5. Historical data for Real GDP and GDP Chained Price Index are from the Burcau of Economic Analysis
(BEA) Consumer Price Index (CPI) history is from the Department of Labor's Bureau of Labor Statistics (BLS). *Jnterest rate data for 3Q 2004 based on historical data through
the week ended Scptember 24. .Data for 3Q 2004 Major Currency Index also is based on data through week ended September 24. Figures shown for 3Q 2004 Real GDP, GDP
Chained Price Index and Consmmner Price Index are consensus forecasts based on a special question survey this month of the panel members.

U.S. Treasury Yield Curve U.S. 3-Mo. T-Bills & 10-Yr. T-Note Yieid
Waek ended September 24, 2004 and Year Ago vs
4Q 2004 and 1Q 2006 Consensus forecasts Cunrtorly Avarage} History Forocast
700 7.00 7.50 L 750
6350 + Yaor Ago 6.50 ;g + £ zosg
6.00 4 -—X—Waek ended 9/23/04 6.00 ST T
E 3 c +
550 4 -—e—Consenaus 1Q 2006 550 g g 3 enaensus \ T g gg
500 T ey Gonsensus 4 2004 500 5.00 £ + 500
_ 450} 4.50 -450 3 1 450
g 4.00 400 §400:. £ 400
350 4 350 5350 3 E 3 50
o 300 3.00 2.0 10-¥r. T-Nota / E 300
2.50 - 2.50 280 % Yield Consonsus | %/ 5 50
200 3 200 200% 7 4200
150 150 1503  3.Monih Treastry + 150
100 1.00 1.00 :T' BNl Yiatd \\_,/ £ 100
0.50 + + ~+ t + L -+ 050 0.50 t+tt—t-ttrrr -ttt - 0 50
3mo émo iyr 2y¢ Syr 10yr 20yr i@ @ @ 1@ 1w I @ 1 1 10
1997 1998 1939 2000 2001 2002 2003 2004 2005 20086
Maturities
Corporate Bond Spreads U.S. Treasury Yield Curve
As of week snded Septeamber 24. 2004 As of week ended September 24. 2004
400 400 400 4 400
ars 3 375 YR o ¥ 379
350 +  Bas Corporate Hond Yield 350 37 10-Year T-Bond Yield Py \' 330
325 4 minus 10-Year T-8ond Yield 325 300 + minus 3-Month T-Bill Yleld A - 300
300 ¥ 300 ggg 3 \E %g
275 + 275 T 3
1 0 oY 52
a2 2254 225 S 175 T £ 778
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Southwest Gas Corporation
Derivation of Mean Equily Risk Premium Based on a Study

Using Holding Pericd Retumns of Public Utilities

Over Baa Rated Over A Rated
Public Ulility Bonds Public Utility Bonds
AUS Consultants - AUS Consultants -
Line Utility Services Utility Services
No. Study (1) Study (1)
1 1
Time P 1928-2003 1928-2003
1. Arithmetic Mean Holding Periad
Retumns (2):
Standard & Poor's Public
Utility Index 1077 % 1077 %
2 Arithmetic Mean yield on:
a. Baa-rated Public Utflity Bonds (7.15)
b A-rated Public Utility Bonds {6.63)
. 3 Equity Risk Premium 362 % 414 %

Notes: (1) S&P Public Utilty index and Moody's Public Utiiity Bond Average Annual Yields, 1928-2003 (AUS
Consultants - Utifity Services, 2004).

(2) Holding period retums are calculated based upon income received {dividends and interest) plus the
relative change in the market value of a security over a one-year holding pericd.




Southwest Gas Corporation
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Value Line Adjusted Betas for Southwest Gas Corporation,
the Proxy Group of Five Gas Distribution Companies and the

Proxv Group of Eleven Value Line Gas Distribution Companies

Southwest Gas Corporation

Proxy Group of Five Gas Distribution
Companies

AGL Resources, Inc.

Cascade Natural Gas Corp.

NICOR, Inc.

Northwest Natural Gas Co.
Piedmont Natural Gas Co., Inc.

Average

Proxy Group of Eleven Value Line Gas
Distribution Cormpanies

AGL Resources, inc.
Cascade Natural Gas Corp.
Energen Corp.

KeySpan Corp.

Laclede Gas Company
NICOR, Inc.

Northwest Natural Gas Co.
Peoples Energy Corp.
Piedmont Natural Gas Co., Inc.
South Jersey Industries, Inc.
WGL Holdings inc.

Average

Value Line
Adjusted

Beta

0.80

0.80
075
1.00
0.65

0.75
0.79

0.80
0.75
0.70
0.75
0.70
1.00
0.65
0.75
0.75
0.55
0.75

0.74

Source of Information: ~ Value Line investment Survey, (Standard Edition)
September 17, 2004
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| The Equlty Risk Premium

For example, if bond yields rise unexpectedly, investors can receive a higher coupon payment from a
newly issued bond than from the purchase of an outstanding bond with the former lower-coupon
payment. The outstanding lower-coupon bond will thus fail to attract buyers, and its price will
decrease, causing its yield to increase correspondingly, as its coupon payment remains the saroe. The
newly priced putstanding bond will subsequently attract purchasers who will benefit from the shift in
price and yield; however, those investors who already held the bond will suffer a capital loss due to
the fall in price.

Anticipated changes in yields are assessed by the market and figured into the price of a bond.
Future changes in yields that are not anricipated will cause the price of the bond to adjust accord-
ingly. Price changes in bonds due to unanticipated changes in yields introduce price risk into the total
return, Therefore, the total return on the bond secies does not represent the riskless rate of return.
Theré is no evidence that investors expect the historical trend of bond capital losses to be repeated in
the furure (otherwise, bond prices would be adjusted accordingly). Therefore, historical total returns
are biased downward as indicators of furure expectations. The income return better represents the
unbiased estimate of the purely riskless rate of return, since an investor can hold a bond to marurity

. and be entitled to the income retuen with no capital loss.

Arithmetic versus Geometric Means

The equity risk premium data presented in this book are arithmetic average risk premia as opposed
to geometric average risk premia. The arithmetic average equity risk premivm can be demonstrated
1 be most appropriate when discounting future cash flows, For use as the expected equity risk
premium in either the CAPM or the building block approach, the arithmetic mean or the simple
difference of the arithmetic means of stock market returns and riskless rates is the relevant number.
This is because both the CAPM and the building block approach are additive models, in which the
cost of capital is the sum of irs parts. The geometric average is more appropriate for reporting past
performaace, since it represents the compound average return.

The argument for using the arithmetic average is quite straightforward. In looking at projected
cash flows, the equity risk premium that should be employed is the equity risk premium that is
expected to actually be incurred over the future time periods. Graph 5-3 shows the realized equity
risk premium for each year based on the returns of the S&P 500 and the income return on long-term
government bonds. {The actual, observed difference berween the return on the stock market and the
riskless rate is known as the realized equity risk premium.) There is considerable volatility in the
year-by-year statistics, At times the realized equity risk premium is even negative.
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Realized Equity Risk Premium Per Year

1926~2003

Graph 5-3
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Graph 5-4
Growth of Wealth Example
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The most common outcome of $1.17 is given by the geometric mean of 8.2 percent. Compounding
the possible outcomes as follows derives the geometric mean:

[(1+0.30)x (1-0.10)}% — 1= 0.082
However, the expected value is predicted by compounding the arithmeric, not the geometric, mean.
To illustrate this, we need to look at the probability-weighted average of all possible outcomes:

(0.25 X $1.69) = $0.4225
+ {0.50 x $1.17) = $0.5850
+ (0.25 x $0.81) = $0.2025

Total $1.2100

Therefore, $1.21 is the probability-weighted expected value. The rate that must be compounded to
achieve the terminal value of $1.21 after 2 years is 10 percent, the arithmetic mean:

$1x(1+0.10f = $1.21

The geometric mean, when compounded, results in the median of the distribution:

$1x(1+0.082) = $1.17

. The arithmetic mean equates the expected future value with the present value; it is therefore che
appropriate discount rate.

IbbotsonAssociates 73
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Chapter §

Appropriate Histarlcal Time Period

The equity risk premium can be estimated using any historical time period. For the U.S., marker data
exists at least as far back as the late 18005, Therefore, it is possible to estimate the equity risk premium
using data that covers roughly the past 100 years.

The Ibbotson Associates equity risk premium covers the time period from 1926 to the present.
The original data source for the time saries comprising the egnity risk premium is the Center for
Research in Security Prices. CRSP chose to begin their analysis of market rerurns with 1926 for two
main reasons. CRSP determined that the time period around 1926 was approximately when quality
financial data became available, They also made a conscious effort to inclnde the period of extwreme
market volatility from the late twenties and early thirties; 1926 was chosen because it inclndes one
full business cycle of data before the market crash of 1929. These are the most basic reasons why
Tbbotson Associates’ equity risk premium calculation window starts in 1926,

Implicit in using history to forecast the furure is the assumption that investors® expectations for
future outcomes conform to past results. This method assumes that the price of taking on risk changes
only slowly, if at all, over time, This “future equals the past® assumption is most applicable to a
random time-series variable. A time-series variable is random if its value in one period is independent

. of its value in other periods.

Doss the Equity Risk Premium Revert to Its Mean over Time?
Soms have argued that the estimate of the equity risk preminm is upwardly biased since the stock
market is cumrenty priced high. In other words, since there have been several years with
extraordinarily high market returns and realized equity risk premia, the expectation is thar recurns
and realized equity risk premia will be lower in the future, bringing the average back to a normalized
level. This argument relies on several stadies that have tied to determine whether reversion to the
mean exists in stock market prices and the equity risk premium.? Several academics contradict each
other on this topic; moreover, the evidence supporting this argument is neither conclusive nor
compelling enough to make such a strong assumption.

Our own empirical evidence suggests that the yearly difference between the stock market total
rerurn and the U.S. Treasury bond income return in any particular year is random. Graph 35-3,
preseated earlier, illugtrates the randomness of the realized equity risk premium.

3 Fama, Eugene E, and Keaneth R, French. “Permenent and Temporary Componenss of Stock Prices,” Journal of Political
Economy, April 1988, pp. 246-273. Poterba, James M., and Lawrencs H. Summers. “Mean Reversion in Stock Prices,”
Journal of Financia! Economics, October 1988, pp. 27-39. Lo, Andrew W, and A. Craig MacKinlay. “Stock Marker
Prices Do Not Follow Random Walks: Evidence from 2 Simple Specificarion Test,” The Review of Financial Studies, Spring
1988, pp. 41-66. Finaerry, John D., and Dean Leistikow, “The Behavior of Equity aud Debt Risk Premjums: Are They
Mean Reverting and Downward-Trending?™ The Journal of Portfolio Management, Summer 1993, pp. 73-84. Ibbotson,
Roger G., and Scott L. Lammee. “The Behavior of Equity and Debt Risk Premiums: Commeat,” The Journal of Portfolio
Management, Summer 1994, pp. 98~100. Fionerty, Jobn D,, and Dean Leistikow. “The Bebavior of Equiry and Debr Risk

. Preminms: Reply to Comment,® The Journal of Portfolio Management, Summer 1994, pp. 103-102.
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A statistical measure of the randomness of a rerumn series is its sexial correlation. Serial
correlation (or autocorrelation} is defined as the degree to which the rerurn of a given series is related
from perjod to period. A serial correlation near positive one indicates that returns are predicrable
from one period to the next period and are positively related. That is, the returns of one period are a
good predictor of the feturns in the next period. Conversely, a serial correlation near negative one
indicates that the returns in one period are inversely related to those of the next period. A serial
correlation near zero indicates that the returns are random or unpredictable from one period to the
next. Table 5-3 contains the serial correlation of the market total returns, the realized long-horizon
equity risk premium, and inflation.

Table 5-3

Interpretation of Annual Serial Correlations

1826-2003

Serles Serla! Corvelation Interpretation
Equty Rlsk Prembym - %04 HRandom
Inflation Rates 0.85 Trend

The significance of this evidence is that the realized equity risk premium next year will not be
dependent on the realized equity risk premivm from this year. That is, there is no discernable pattern e
in the realized equity risk preminm—~it is virtually impossible to forecast pext year's realized risk :
premium based on the premium of the previous year. For example, if this year’s difference between
the riskless rate and the return on the stock market is higher than last year's, that does not imply that
next year's will be higher than this year’s. It is as likely to be higher as it is lower The best estimate of
the expected value of a variable that bas behaved randomly in the past is the average (or arithmetic
mean) of its past values. )

Table 5-4 also indicates that the equity risk premium varies considerably by decade, from a
high of 17.9 percent in the 1950s to a Jow of 0.3 percent in the 1970s. This look at the historical
equity risk premium reveals no observable partern.

- m—— .t m————

Table 5-4

Long-Horizon Equity Risk Premium by Dacade

1826-2003

192057 15305 1940 1950 19605  1870s  1980s 1930 20008 18942003

17.6% 23% 8.0% 179% 4.2% 0.3% 79% 121% -82% 70%

“Based on the period 1926-1929.

~Based on the period 2000-2003. '

( IbbotsonAssociates 75
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Finnerty and Leistikow perform more econometrically sophisticated tests of mean reversion in the
equity risk premjum. Their tests demonstrate that—as we suspected from onr simpler tests—the equity
risk premium that was realized over 1926 to the present was almost perfectly free of mean reversion
and had no statistically identifiable time trends.* Lo and MacKinlay conclude, “the rejection of the
random walk for weekly returns does not support a mean-reverting model of asset prices.”

Choosing an Appropriate Historical Period N

The estimate of the equity risk premium depeads on the length of the data series studied. A proper
estimate of the equity risk premium requires a data series long enough to give a reliable average without
being unduly influenced by very good and very poor short-term returns. When calculated using a long
data series, the historical equity risk premium is relatively stable.’ Furthermore, because an average of
the realized equity risk premium is quite volatile when calenlated using a shorr history, using a long
series makes it less likely that the analyst can justify any number he or she wants. The magnitude of
how shorter periods can affect the result will be explored later in this chapter.

Some analysts estimate the expected equity risk premium using 2 shorter, more recent time
period on the basis that recent events are more likely to be repeated in the near future; furthermore,
they believe that the 1920s, 19305, and 1940s contain too many unusual events, This view is suspect
because all periods contain “unusual™ events. Some of the most unusual events of this cenrury took
place quite recently, including the inflation of the late 1970s and early 1980s, the October 1987
stock market crash, the collapse of the high-yicld bond market, the major contraction and consolida-
tion of the thrift industry, the collapse of the Soviet Union, and the development of the Enropean
Economic Community—all of these happened approximately in the Jast 20 years.

It is even difficult for economists to predict the economic environment of the future. For
example, if one wers analyzing the stock market in 1987 before the crash, it would be statistically
improbable to predict the impending short-term volatility without considering the stock market
crash and market volatility of the 1929-1931 period.

Without an appreciation of the 19205 and 1930s, no one would believe that such events conld
happen. The 78-year period starting with 1926 is representative of what can happen: it includes high
and low returns, volatile and quiet markets, war and peace, inflation and deflation, and prosperity
and depression. Restricting attention to a shorter historical period underestimates the amount of
chenge that could occur in a long future period. Finally, because historical event-types (not specific

4 Though the study performed by Finnerty and Leistikow demonstrates that the wraditonal equity risk premium exhibits no
mean reversion o drift, they conclude thae, "the processes generating these risk premiums are generally mean-reverting.”
This conclusion is completely unrelated to their statistical findings and has received some criticism. In addition to
examining the traditional equity risk premia, Finnerty and Leistikow include analyses on “seal” risk premia as well as
separate risk premia for income and capiral gains. In their comments on the study, Ibbotson and Lammer show that these
“real” risk premia adjust for inflation twice, *creating variables with 0o economic content.” In addition, separating
income and capital gains does not shed light on the behavior of the risk premia as 3 whole.

5 This assertion is further corroborared by data presented in Global Investing: The Professional’s Guide to the World of
Capital Markers (by Roger G. Tbbotson and Gary P, Brinson and published by McGraw-Hill, New York). Ibbotson and
Brinson constructed a stock marker total return series back to 1790, Even with some uncertainty about the accuracy of the
data before the mid-nineteenth cennury, the results are remarkable. The real (adjusted for inflation) rearns that investors
received during the three 50-year periods and one 51-year period between 1790 and 1990 did aot differ greatly from one
another (that is, in a statistically significant amount). Nor did the real returns differ greatly from the overall 201-year
average. This finding implies that because real stack-market retums have heen reasonably consistent over dme, investors
can use these past returns as reasonable bases for forming their expectations of future returns.
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events) tend ro repeat themselves, long-run capital market recurn studies can reveal a great deal
about the future. Investors probably expect “unusual™ events to occur from time to tirpe, and their
rerurn expectations reflect this.

A Look at the Historical Results

It is interesting to take a look at the realized returns and realized equity risk premium in the conrext
of the above discussion. Table 5-5 shows the average stock market return and the average (arithmeric
mean) realized long-horizon equity risk premiuvm over various historical time periods. Similarly,
Graph 5-5 shows the average (arithmetic mean) realized equity risk premium calenlated through
2003 for different starting dates. The table and the graph both show that using a longer historical
period provides a more stable estimate of the equity risk premium. The reason is thar any unique
period will not be weighted heavily in an average covering a longer historical period. It berter
sepresents the probability of these unigne events occurring over a long period of tire.

. Table §-5
Stock Market Return and Equity Risk Pramium Over Time
1926~-2003
Perlod Period Large Company Stock Arithmatic Long-Horizon Equity
Length Dates Mean Total Return Risk Promlum
78 years 1926-2003 e 12.4% - 7.2% - - -
T0years 19342008 120% —_— 7.5% -7
B0years .3944-2009 e 13.4% . 7.5%
§0 years Jos4-2003 e i laae - 8.5%
4Qyears 1954-2003 e e A—— 11.9% — 4.5'35_‘__._‘
30 years 1974-2003 “ 13.7% — 58% _
0years 10842008 @ Moe® . 8B® .
15yews 18692003 =~ _88% TR
loyears  1984-2003 — 13.0% — 7.0%
5 yoars 1868-2003 1.3% : -4.3%

Looking carefully at Graph 5-5 will clarify this point. The graph shows the realized equity risk
premium for a series of time periods through 2003, starting with 1926. In other words, the first
value on the graph represents the average realized equity risk premium over the period 1926-2003.
The next value on the graph represents the average realized equity risk premium over the period
1927-2003; and so on, with the last value representing the average over the mast recent five years,
1999-2003. Concentrating on the left side of Graph 5-5, ope notices that the realized equity risk
premium, when measured over long periods of time, is relatively stable. In viewing the graph from
left to right, moving from longer to shorter historical periods, one sees that the value of the realized
equity risk premium begins ro decline significantly. Why does this occur? The reason is that the
severe bear market of 1973-1974 is receiving proportonately more weight in the shorter, more
recent average. If you continue to follow the line to the right, however, you will also notice that when
1573 and 1974 fall out of the recent average, the realized equity risk premium jumps up by nearly

. 1.5 percent,

IbbotsonAssociates 17
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S Gas jon
Indicated Common Equity Cost Rate Through Use
of the Capital Asset Pricing Model for Southwest Gas Corporation,
the Proxy Group of Five Gas Distribution Companies and the
Gi f E Value Line 5| Co es
Proxy Group Proxy Group
of Five Gas of Eleven Value Line
Line Southwest Gas Distribution Gas Distribution
No. Corporation Companies Companies
Traditional Capital t Pricing Mode|
1. Capital Asset Pricing Model
Derived Company Equity
Cost Rate (1) 1137 % 1129 % 11.08 %
irical Capital Asset Pricing M
2. Capital Asset Pricing Modet
Derived Company Equity
Cost Rate (2) n73% 168 % a1 %
3 Conclusion N5 % 3149 % 1125 %
. Notes: (1) Developed on Sheet 2 of this Exhibit.

(2) Developed on Sheet 3 of this Exhibit
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Southwest Gas Corporation
Indicated Common Equity Cost Rate Through Use
i ]

pithe Capitat Asset Pricing Model
Company-Specific CAPM Result
Value Line Risk Premium Including
Adjusted Based an Market Risk-Free Recommended CAPM
Beta Premium of 7.31%__ {1) Rato of 5.52% (2) Restilt (3}
T ] ot Mode) (4

Southwest Gas Corporation .60 585 % 1Har % 11.37.%

Proxy Group of Five Gas

Distribution Companies

AGL Resources, inc. 0.80 6.85 % 1137 % 137%

Cascade Nalural Gas Corp. 075 548 1100 11.00

NICOR. Ine. 100 734 1283 1283

Norihwest Natural Gas Co. 0.65 475 10.27 10.27

Piedmont Natural Gas Co.. Ine. a5 543 11.00 11.00

Average 0.79 577 % 11,29 %

Proxy Group of Eleven Valve Line

Gas Distribution Companies

AGL Resources, Inc. 0.80 .5.85 % 1137 % 137 %

Cascade Natural Gas Corp. 075 548 11.00 1100

Energen Cormp. 0.70 512 10,84 10.64

KeySpan Comp. 075 548 11.00 100

Laclede Group 0.70 5.42 10.64 10.64

NICOR, Ing. 100 73t 1283 1283

Northwast Natural Gas Co. 065 475 1027 1027

Peoples Energy Corp. 0.75 548 1100 1100

Piedmont Natural Gas Ca.. Ine. ors 548 1100 1100

South Jerssy Industries, lnc 0.55 402 954 ..

WGL Holdings 075 548 100 11.00
. Average 074 542 % 11.08 %

See Sheet 4 for noles
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Soutiwest Gas Corporation
{ndicated Common Equity Cost Rale Through Use
of tha Capital Asset Pricing Model
Campany-Specific CAPM Result
Value Line Risk Premiun including
Adjusted Based on Market Risk-Free Recommendad CAPM
Beta Premium of 7.31% (1) Rateof 5.52% (2) Result (3)
Emplrieal ital cing Model {5!
Southwest Gas Corporation .80 £21 % 1173 % 11.73 %
Proxy Group of Five Gas
Distribiion Companies
AGL Resources, Inc 0.80 621 % 173% 1173 %
Cascade Natural Gas Corp. 075 594 1148 11.48
NICOR, Inc. 100 7 1283 1283
Northwest Natural Gas Co, 065 539 10.91 10.9¢
Piedmont Natural Gas Ca.. Inc. _ 075 — 584 i146 148
Average 0.79 6.16 % 11,68 %
Proxy Group of Eleven Value Line
Gas Distribution Companies
AGL Resources, inc. 0.80 621 % 1173 % 1173 %
Cascade Natusal Gas Corp. 075 594 1148 1148
Energen Corp. o7 567 11.18 1119
KeySpan Corp. 075 594 11.40 1148
Laclede Group 070 567 1119 1119
NICOR, Inc. 1.00 731 1283 1283
Northwest Natural Gas Co. 065 5.39 10.91 10.91
Peoples Energy Cop. 0.75 594 1146 11486
Piedmont Natural Gas Co.. inc 0.75 594 1146 11.46
South Jersay Industries, Ino 055 484 10.38 1036
WGL Holdings 075 594 1146 11.456
. Average 074 569 % 12.41 %
Sea Sheet 4 for noles.
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Southwest Gas Co tio
Development of the Market-Required Rate o?r %etum on Common Equity Using

the Capital Asset Pricing Model for Southwest Gas Corroraﬁon. the Proxy Group of Five
Gas Distribution Companies and the Proxy Group of Eleven Value Line Gas Distribution

Companies Adjusted to Reflect a Forecasted Risk-Free Rate and Market Refumn

From the two previous month-end (August ‘04 ~ September '04), as well as a recently avallable (October 1,
2004), Value Line Summaty & Index, a forecasted 3-5 year total annual market retumn of 12.93% can be
derived by averaging the August 2004, September 2004, and spot forecasted total 3-5 year total
appreciation, converting it info an annual market appreciation and adding the Value Line average
forecasted annual dividend yield.

The 3-5 year average total market appreciation of 53%, produces a four-year average annual
retumn of 11.22% (((1.53°%) - 1)*100). When the average annual forecasted dividend yield of 1.71%is
added, a total average market return of 12.93% (1.71% + 11.22%) is derived.

The August 2004, September 2004, and spot forecasted total market return of 12.93% minus the
risk-free rate of 5.52% (developed in Note 2) is 7.41% (12.93% - 5.52%). The Ibboison Associates
calculated market premium of 7.20% for the period 1926-2003 results from a total market retum of 12.40%
less the average income retumn on long-term U.S. Government Securiies of 5.20% (12.40% - 5.20% =
7.20%). Thisis then averagedwiththe 7.41 %r'\zl_dg_eyﬂg market premium resuiting in a 7.305%, rounded
1o 7.31%, market premium. The 7.31% market premium is then multiplied by the beta in column 1 of
sheets 2 and 3 of this Exhibit.

Average forecast based upon six quarterly estimates of 20-year Treasury Bond yields per the consensus of
nearly 50 economists reported in the Blue Chip Financial Farecasts dated October 1, 2004 (seesheet7 of
Exhibit___ (FJH-11)). The esimates are detailed below;

20-Year
Treasuty Bond Yield

Fourth Quarter 2004 51
First Quarter 2005 540%
Second Quarter 2005 5.50
Third Quarter 2005 5.60
Fourth Quarter 2005 570
First Quarter 2006 5.80
Average 552%

Includes only those indicated common eguity cost rates which are greater than 9.9% for reasons fully
explained in Mr. Hanley's accompanying direct testimony.

The traditional Capital Asset Pricing Mode! (CAPM) is applied using the following formula:
Rs=Re+ B (Rm-Re)
Where Rs = Retum rate of common stock

Rr = Risk Free Rate

= Value Line Adjusted Beta
w = Retumn on the market as a whole

The empirical CAPM Is applied using the following formuia:
Rs=Rr+ 25(Rm -Rr )+ 758 (Rm -R¢)
Where Rs = Retum rate of common stock

Rr = Risk-Free Rate

g = Value Line Adjusted Beta
w = Return on the market as a whole

Source of Information: Value Line Summary & Index (Standard Edition
: Blue Chip ?igam:iilI %orecastg. October 1, 20
ue {ine Investment Survey, September 17, 2004
Stocks Bands. Bils and Inflaton - Vaiugtion Edition -2004 Yearbook Market
Resulis for j@s-zgoa ]bbotson Associates, Inc., Chicago, iL




Exhibit ___(FIJH-14 )

Sheet 10f 5
| . Southwest Gas Corporation
| Comparable Eamnings Analysis
for a Proxy Group of Twenty-Five Non-Utility Companles Comparable fo
Southwest Gas Corporation (1)
5-Year Projecied Rate of Retum on
Standard Net Worth, Equity or Pariners’

Proxy Group of Twenty-Five Non-Utility Ermor Capital (2)
Companies Comparable to Adj. Unadj. of the Student's
Southwest Gas Corporation (1) Beta Beta Regression Percent T-Test
3M Company 090 079 28172 2550 % 115
Alberto Culver ‘B’ 070 0.50 29480 14.50 (0.18)
Alexander & Baldwin 085 0.77 3.1103 1250 {0.42)
Ashiand Inc. 0.85 070 30684 9.00 (0.85)
Baldor Electric 085 074 30142 15.00 (0.12)
Banta Corp. 0.75 056 29767 13.00 (0.36)
Capitol Fed. Fin't 070 050 29386 10.00 {0.73)
Crescent Real Est. 0.60 064 29690 12.00 (0.49)
Duke Realty Corp. 0.70 053 26485 850 (0.91)
Dun & Bradstreet 0.80 0.63 3.0979 30.50 1.76
Exxon Mobil Corp. 080 065 26481 17.00 012
First Midwest Bancorp 0.90 078 29450 18.50 0.30
Kimberly-Clark 070 049 3.0057 2350 o
Liberty Corp. 075 0.61 2.7468 7.00 (1.09)
Marke! Corp. 0.80 0.62 29782 13.00 (0.38)
McClatehy Co. 0.75 0.60 3.0524 10.50 {0.67)
Meredith Corp. 0.85 0.78 3.0251 16.00 -
Moody's Corp. 0.80 0.63 2.8700 " 4350 (3) 334
New York Times 085 077 31153 2350 091
Plum Creek Timber 0.70 054 29782 16.00 -
Pulitzer inc. 0.75 059 29221 650 (1.15)
Unitrin inc. 080 079 29145 10.00 0.73)
Waghington Federal 085 0.74 30532 14.00 029)

. Washington RE L.T. 070 053 2.7567 1850 030
Webster Finl 090 079 3.0862 1200 (0 49)
Average for the Non-Ulility Group 0.80 0.65 29474
Southwest Gas Corporation 0.80 0.64 (4) 2.8762 (5)
Mean 1485 %
Conservative Concluslon (6) 1385 %

See Sheet 4 for noles.




Exhibl__(FJH-14)
Sheet20f S
| . Soulhwest Gas Corporalion
| Comparable Eamings Analysis
‘ for a Proxy Group of Thirty- Six Non-Ulllity Companfes Comparable to
the Proxy Group of Fivg Gas Distbution Compavies (7)
5-Year Projected Rale of Retum on
Standard Net Worth, Equity or Pariners’
Proxy Group of Thirty- Six Non-Utility Enror Capital (2)
Companies Comparable to the Praxy Group of Adj. Unadj. of the Student’s
Five Gas Distribution Companies (7) Beta Bela _Regression Percent T-Test
3M Company 090 079 2.8172 2550 % 129
Albemarle Corp. 0.85 0.77 3.1649 13.00 ©31)
Alberio Culver B 070 050 29480 14.50 0.11)
Alexander & Baldwin 0.85 077 31103 12.50 (0.37)
Ashiand Inc. 085 0.70 3.0684 9.00 (0.82)
Baltdor Electric 085 0.74 3.0142 15.00 (0.05)
Banla Corp. 0.75 0.56 2.9767 13.00 (0.31)
Capilol Fed. Fin't 0.70 050 28386 10.00 {0.65)
Catslius Development 0.80 063 31379 2050 0.65
Cincinnali Financial : 085 073 3.1407 750 (1.01)
ConocoPhillips 085 0.75 31745 800 084)
Crescent Real Esl. 0.80 0.64 29680 1200 {0.43)
Dentsply Int? .70 054 3077 1350 024)
Dun & Bradstreet 0.80 063 3.0979 30.50 183
First Midwes! Bancorp 080 078 2.9450 18.50 0.40
Harte-Hanks 0.80 066 32423 18.00 033
Hospiiafity Properties 080 068 31431 80D (0.84)
Kimberly-Clark 0.70 049 3.0057 2350 1.03
Marke) Corp. 0.80 0.62 29782 13.00 (031)
McClatchy Ca. 075 0.60 30524 1050 063
McGraw-Hil! 0.80 0865 3.1551 25.00 122
Media General ‘A’ 0.90 078 3.1339 650 {1.14)
Mercury General 090 0.80 33096 18.00 033
Meredith Corp. 0.85 076 3.0251 16.00 008
Moody's Corp. 0.80 0.53 28700 4350 (8) 358
New York Times 0.85 0.77 3.1153 2350 103
. People’s Bank 085 072 32209 1050 {0.63)
Plum Creek Timber 070 054 29782 16.00 008
Pulitzer Inc. 0.75 059 2922 650 1.14)
RU Corp. 075 055 3.1468 11.00 {0.56)
Tom Co. 0.80 069 32798 27.00 148
Union PacHfic 0580 0718 3.2485 8.00 (0.82)
Unitrin tno. 030 0.79 29145 1000 (0.69)
Washington Federal 085 0.74 30532 14.00 (0.18)
Webster Fin'l 050 078 3.0862 12.00 ©.43)
Weis Markels 070 052 32491 10.00 (0.89)
Average for the Non-Ulility Group 0.81 0867 3.0817
Average for tha Proxy Group of Five Gas
Distribution Companies 0.79 0.64 (9) 3.0515 (10)
Mean 1460 %
e
Consesvative Concluslon () 1330 %
EEEmp————————
See Sheels 4 and 5 for noles.
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‘ . Sheet3of 5
1 ubnst s

Comparable Eamings Analysis
for a Proxy Group of Twenty- Six Non-Ulility Companies Comparable to
) Gro iue Line Distribution Co nies (11
S-Year Projected Rate of Retum on
Standard Net Worth, Equity or Partners’ Caphtal
Proxy Group of Twenty-Six Non-Utility Emor 2)
Companles Comparable to the Proxy Group of Adj. Unadj. of the Student's
Eleven Value Line Gas Distribution Companies (11) Beta Bata Regression Percent T-Test
Alberto Culver ‘B 070 050 2.9480 1450 % 0.09)
Ashiand Inc 085 070 3.0684 9.00 (0.75)
BRE Properties 0.70 048 26861 10.50 059
Banta Comp. 075 0.56 29767 13.00 (0.27)
Buckeye Partners L.P. 065 044 27915 2350 098
Capltol Fed. Fin'l 0.70 050 29386 10.00 {0.63)
Catellus Development 080 0.63 3.1379 20.50 0.62
Clincinnati Financial 085 0.73 3.1407 750 (0.93)
Crescent Real Est. 0.80 0.64 29690 12.00 {0:39)
Dun & Bradstreet 0.80 0863 3.0979 30.50 1.82
Federal Rity. Inv. Trust 070 047 2.8049 15.00 (0.03)
Healthcare Rity Trust 0.65 043 3.0801 11.50 {0.45)
Hospitality Properties 0.80 068 31431 8.00 {0.87)
Kimberly-Clark 070 049 3.0057 2350 098
Liberty Corp. 075 081 27468 7.00 (0.99)
Mack-Cali R'ity 065 0.44 27554 1050 (0.57)
Markel Corp. 0.80 0.62 29782 13.00 {027
McClatchy Co. 075 0.60 30524 1050 057
McGraw-Hill 0.80 0.65 3.1551 25.00 1.18
Moody’s Corp. 0.80 063 28700 4350 (12) 337
Plum Creek Timber 070 054 29782 16.00 0.08
Putitzer inc. 0.75 053 29221 650 {1.05)
. RLI Corp. 075 055 31468 1100 {051)
Simon Property Group 070 0.48 26908 1450 {0.09)
Tootsle Roil Ind. 0.65 043 29675 1250 033
Washington R.E.LT. 0.70 083 27567 18.50 038
Average for the Non-Utility Group 0.73 056 Z9542
Average for the Proxy Group of Eleven Value Line
Gas Distribution Companles 0.74 0.58 (13)  2.9347 (14)
Mean 1416 %
RSN =y
Conservative Conclusion (6) 12.44 %
- ]

Sae Sheet 5 for notes.
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Comparable Eamnings Analysis

The criteria for selection of the proxy group of twenty-five non-utility companies was
that the non-utility companies be domestic and have a meaningful projected 2007 -
2009 rate of return on net worth or partners’ capital as reporied in Vaiue Line
Investment Survey (Standard Edition). The proxy group of twenty-five non-utility
companies was selected based upon Southwest Gas Corporation’s unadjusted beta
range of 0.49 — 0.79 and standard error of the regression range of 2.6234 - 3.1200.
These ranges are based upon plus or minus fwo standard deviations of the
unadjusted beta and standard error of the regression as detailed in Mr. Hanley's
accompanying direct testimony. Plus or minus two standard deviations captures
95.5% of the distribution of unadjusted betas and standard errors of the regression.

2007-2009.

The Student’s T-statistic associated with this projected return exceeds 2.064 at the
95% level of confidence with twenty-four (24 = 25 observations —1) degrees of
freedom. Therefore, it has been excluded, as an outlier, to arrive at a proper mean
projected return as fully explained in the accompanying direct testimony.

The standard deviation of Southwest Gas Corporation’s unadjusted beta is 0.0745.

The standard deviation of Southwest Gas Corporation’s standard error of the
regression is 0.1264. The standard deviation of the standard emror of the regression
is calculated as follows:

Standard Deviation of the Standard Error of the Regression =

where: N = number of observations. Since Value Line betas are derived from weekly
price change observations over a period of five years, N = 259

Thus, 0.1264 = 28762 = _2.8762
/518 22.7596

Average of 5-year projected rates of return excluding those above 20% and below the
prospective yield of 9.9% on A rated Moody’s public utility bonds (from Sheet 1 of
Schedule ___(FJH-11).

The criteria for selection of the proxy group of thirty-six non-utility companies was that
the non-utility companies be domestic and have a meaningful projected 2007 — 2009
rate of return on net worth or partners’ capital as reported in Value Line lpvestment
Survey (Standard Edition). The proxy group of thirty-six non-utility companies was
selected based upon the proxy group of five gas distribution companies’ unadjusted
beta range of 0.48 — 0.80 and standard error of the regression range of 2.7833 —
3.3197. These ranges are based upon plus or minus two standard deviations of the
unadjusted beta and standard eror of the regression as detailed in Mr. Hanley's

Exhibit __(FJH-14)
Sheet 4 of 5

Southwest Gas Corporation

Standard Error of the Regression
/2N
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Exhibit __(FJH-14)
Sheet 5 of 5

Southwest Gas Corporation
Comparable Eamings Analysis

accompanying direct testimony. Plus or minus two standard deviations captures
95.5% of the distribution of unadjusted betas and standard errors of the regression.

The Student’s T-statistic associated with this projected return exceeds 1.96 at the
85% level of confidence. Therefore, it has been excluded, as an outlier, to arrive at a
proper mean projected retum as fully explained in the accompanying direct testimony.

The standard deviation of the proxy group of five gas distribution companies’
unadjusted beta is 0.0790.

The standard deviation of the proxy group of five gas distribution companies’
standard ervor of the regression is 0.1341= (3.0515/ 22.7596).

The criteria for selection of the proxy group of twenty-six non-utility companies was
that the non-utility companies be domestic and have a meaningful projected 2007 —-
2009 rate of return on net worth or partners' capital as reported in Value Line
Investment Survey (Standard Edition). The proxy group of twenty-six non-utility
companies was selected based upon the proxy group of eleven Value Line gas
distribution companies’ unadjusted beta range of 0.43 — 0.73 and standard error of
the regression range of 2.6769 - 3.1925. These ranges are based upon plus or
minus two standard deviations of the unadjusted beta and standard error of the
regression as detailed in Mr. Hanley's accompanying direct testimony. Plus or minus
two standard deviations captures 95.5% of the distribution of unadjusted betas and
standard errors of the regression.

The Student’s T-statistic associated with this projected retum exceeds 2.060 at the
95% level of confidence with twenty-five (25 = 26 observations — 1) degrees of
freedom. Therefore, it has been excluded, as an outlier, to arrive at a proper mean
projected return as fully explained in the accompanying direct testimony.

The standard deviation of the proxy group of eleven Value Line gas distribution
companies’ unadjusted beta is 0.0760.

The standard deviation of the proxy group of eleven Value Line gas distribution
companies’ standard error of the regression is 0.1289= (2.9347 / 22.7596).

Source of Information: Value Line, Inc., September 17, 2004
Value Line Investment Survey (Standard Edition)




Extibit___ (FJH-15)

. Sheet 1 of 1

Sol s rati
Authorized Retums on Common Equity and
Common Equity Ratios for Gas Distribution Conpanies
for the Year 2003 through Seplember 2004

Authorized Retum on Authorized Common

Company Date Jurisdiction Common Equity Equity Ratio
Peoples (Gas System 01/08/03 FL 1125 % (1) 5092 % (2)
Madison Gas and Electric 02/28/03 wi 12.30 5542
Rochester Gas & Electric 03/07/03 NY 9.88 41.40
Aquila Networks-MGU 03/12/04 NI 11.40 .-
Wisconsin Public Service 03/20103 Wi 12.00 §5.00
Wisconsin Power & Light 04/03/03 wi 1200 51.72
SEMCO Energy Gas 05/02/03 Ml 1140 (1) -
interstate Power and Light 05/15/03 1A 1105 47.84 (3)
Public Service of Colorado 08/26/03 co 1100 (1) 51.40
Citizens Utilitles 07/01/03 AZ 11.00 (1) .-
Peoples Natural Gas 07/28/03 MN 171 (1) 49 99
Northwest Natural Gas 08/22/03 OR 1020 () 49.50
Arkansas Westem Gas 09/47/03 AR 8980 (1) 3520 (@)
Avista Corp. 09/25/03 OR 1025 (1) 48.25
AmeranCILCO 1017/03 I 1054 48.54
i AmeranCIPS 10/22/03 L 1071 44.44
: AmerenUE 10/22/03 i 10485 5270
: Nerth Carolina Natural Gas 10/30/03 NC 11.00 (1) 51.14
Boston Gas 10)31/03 ‘MA 10.20 5000
Washington Gas 10/31/03 MD 10.75 51.49
Washington Gas 14/10/03 DC 10.60 50.30
Delmarva Power & Light 12/09/03 DE 1050 (1) 45.87
Washington Gas 12/118/03 VA 1050 50.68
Wisconsin Power & Light 12119103 wi 1200 €0.27
*Wisconsin Public Service 12/19/103 wl 12.00 56.00
Madlson Gas and Electric 4/13/12004 wi 12.00 55.91
Public Service of New Maxico 1/1312004 NM 1025 (1) .77
Chty Gas Co. of Flotida 2/312004 FL 125 36.77 (2
Southwest Gas 3/16/2004 CA 10.80 4200
Interstate Power and Light 4/512004 MN 11.00 47.15
TXU - Gas §/2512004 X 10.00 49.80
Southem Indiana Gas & Electric 8/30/2004 IN 105 (1) 4400 (2)
South Jersey Gas 7/812004 NJ 10.00 46.00
Centerpoint Energy Arkla 71222004 LA 1025 45.80
Southwest Gas, Southern Division 8126/2004 NV 1050 40.00
Southem Gas, Northem Division 8/26/2004 NV 1050 40.00
Avista Corp 8/9/2004 [[+] 10.40 4259
Missourl Gas Energy 9/21/2004 MO 10.50 20.99
Average 10.86 % 47,60 %
] e ——
Averago of Litlgated Cases 1091 % 47.68 %
e TETT—

Notes: (1) Order followed stipulation or setttement by the parties. Decision particuars
not necessarily precedent-setting or specifically adopted by the regulatory
body.

@ Caplital structure includes cost-free items or tax credit bafances at the overall
rate of retum.

{3) Double leveraged capital structure used.

Source of Information: Major Rate Case Dacislons - January - December 2003, Regulatory Research
Associates, January 22, 2004
Major Rate Case Decisions - January - Septembar 2004, Regulatory Research
Associates, October 6, 2004
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Southwest Gas Corporation
Docket No. G-01551A-04-__

—

2 BEFORE THE ARIZONA CORPORATION COMMISSION
3 Prepared Direct Testimony
4 of

JAMES L. CATTANACH
5
6 . 1 Please state your name and business address.
7}JA. 1 My name is James L. Cattanach. My business address is
8 5241 Spring Mountain Road, Las Vegas, Nevada 89150-0002.
9 2 By whom are you employed and in what capacity?
10]A. 2 I am employed by Southwest Gas Corporation (Southwest or
11 the Company) as Manager/Demand Planning.
12]Q. 3 Please state your educational background and business
13 experience.

-—
=N
>
w

I graduated from Utah State University, Logan, Utah, with

15 a Bachelor of Science degree in Economics in 1983.
16 Thereafter in 1990, I graduated from the University of
17 Nevada, Las Vegas with a Master of Arts degree in
18 Economics.

19 In 1984, I Jjoined Southwest as a Load Research
20 Analyst in the Rate Department. In September 1985, I was
21 promoted to the position of Economist in the Resource
22 Planning Department. In November 1993, I was promoted to
23 Senior Economist in the Revenue Requirements and Resource
24 Planning Department. In August 2002, I was promoted to
25 Supervisor in the Systems Planning Department. In July

2003, I was promoted to my <current position as

NN
~N o

Manager/Demand Planning in the Systems Planning Department.

Form No. 155.0 (03/2001) Word -1-




. 1 Since 1989, I have held the position of Adjunct
2 Lecturer in the College of Business, Department of
3 Economics, at the University of Nevada, Las Vegas. 1
4 currently teach an Applied Regression Analysis and
5 Forecasting course each Fall and Spring Semester. I have
6 previously taught courses 1in Business Statistics,
7 Microeconomics, and Macroeconomics.
8 In addition to receiving my formal degrees in the
9 study of Economics, I have attended seminars related to
10 both public utility ratemaking and load forecasting. I am
11 a member of the International Association for Energy
12 Economics, National Association of Business Economics,
13 National Association of Forensic Economics, Institute of

. 14 Business Forecasting, and Southern Nevada Population
15 Projection and Estimation Committee. I am also a
16 contributing panel member of the Western Blue Chip
17 Economic Forecast published by the Bank One Economic
18 Outlook Center, W.P. Carey College of Business, Arizona
19 State University. Between 1997 and 2000, I was an
20 advising member of the Energy Economics Project Advisors
21 Group, at The Gas Research Institute.
2210. 4 Briefly state the nature of your present responsibilities
23 and duties with Southwest.
24| A. 4 I report to the Director/Systems Planning. I am
25 responsible for the development of weather normalized .

. 26 billing determinants for rate cases, the development of
27 short- and long-range demand forecasts for rate cases and

Form No. 155.0 (03/2001) Word -2-




. 1 systems planning, analysis and monitoring of the regional
2 economy in each of Southwest’s rate Jjurisdictions,
3 assorted load research activities, | and the ongoing review
4 of weather normalization procedures and heating degree
5 days.
6lQ. 5 Have you previously testified before any regulatory
7 commission?
8lA. 5 Yes. I have testified before the Arizona Corporation
9 Commission (Commission), the Public Utilities Commission
10 of Nevada, the California Public Utilities Commission,
11 and the Federal Energy Regulatory Commission.

12| Q. 6 Briefly describe the purpose of your prepared direct
13 testimony in this proceeding.

. 14|]A. 6 1 am sponsoring testimony that provides an analytical

15 perspective on  historical declines in residential
16 consumption per customer that have been experienced in
17 the Arizona rate jurisdiction.

18 I am presenting testimony in support of Southwest’s
19 weather normalization adjgstment of the volumes for the
20 test period, which 1is presented in Schedule H-2,
21 Sheet 14, column (d). I am also sponsoring an estimate of
22 the residential price elasticity of demand for natural
23 gas that Southwest has econometrically derived for the
24 Arizona rate 3jurisdiction in compliance with Decision
25 No. 64172.

.26.....
27

Form No. 155.0 (03/2001) Word -3-




. 1 | DECLINING RESIDENTIAL CONSUMPTION PER CUSTOMER
21Q. 7 Could you provide a historical perspective on the trend
3 in residential consumption per customer in the Arizona
4 rate jurisdiction?
5{A. 7 VYes. In Southwest'’s Arizona rate jurisdiction,
6 residential consumption per customer has followed a
7 significant downward trend over the last 19 years. The
8 dramatic decline in residential consumption per customer
9 experienced historically in Arizona 1is revealed by
10 examining the trend in weather normalized residential
11 consumption per customer utilized in Arizona rate case
12 proceedings between 1986 and 2004. The rate case
13 consumption per customer histories reflects rate cases

. 14 where the former southern Arizona and central Arizona
15 rate jurisdictions had coin.ciding test years prior to the
16 consolidating rate case in 1996.
17 In the Arizona rate jurisdiction, weather normalized
18 residential consumption per customer has declined from
19 555.6 therms in the 1986 rate cases (Docket
20 Nos. U-1551-86-300 and U-1551-86-301) to 347.0 therms in
21 the current rate case. This is a decline of 208.6 therms or
22 37.5 percent between 1986 and the 2004 rate case. In fact,
23 residential consumption per customer dropped 41.4 therms or
24 10.7 percent since Southwest’s last rate proceeding (Docket
25 No. G-01551A-00-0309) in 2000. The decline in residential
26 consumption per customer utilized in Southwest’s rate

. 27 proceedings in Arizona between 1986 and 2004 is graphically

Form No. 155.0 (03/2001) Word -4-




. 1 presented in Exhibit No._ (JLC-1).
2]0. 8 Have you performed any other analyses to assess the
3 downward trend in residential consumption per customer?
4JA. 8 Yes. Southwest also examined the historical trend in
5 residential baseload consumption per customer. This was
6 accomplished by examining residential consumption per
7 customer for the month of August associated with each
8 test year included in the Thistorical rate case
9 comparison. The 2zero heating degree days recorded during
10 August for each test year in Tucson and Phoenix make
11 August a useful month to analyze the historical trend in
12 baseload consumption. Between the 1986 rate caseé and the
13 2004 rate case, August consumption per customer has

.14 declined from 16.4 therms to 10.0 therms. This 1is a
15 decline of 6.4 therms or 39.0 percent between 1986 and
16 | 2004. The significant downward trend in  August
17 consumption per customer is graphically depicted in
18 attached Exhibit No._ _ (JLC-2). This analysis suggests
19 that declining residential consumption per customer is
20 pervasive and associated with both space heating
21 (seasonal) and baseload consumption.
22]1Q. 9 What are the primary reasons that weather normalized
23 residential consumption  per customer utilized in rate

24 cases has been declining over the last 19 years?
} 25]A. 9 Although there are a multiplicity of contributing

. 26 factors, the improved efficiency gains of natural gas

27 space- and water-heating appliances, improved home energy
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efficiency, and dramatic customer growth are the primary
reasons that weather-normalized residential consumption
per customer has declined significantly.

How have improved appliance and dwelling efficiencies and
dramatic customer growth contributed to the decline in
overall residential consumption per customer?

The improved appliance and dwelling efficiencies and
accelerated customer growth in Arizona have two important
implications related to declining residential consumption
per customer. First, the significant improvements in both
appliance and dwelling efficiencies have resulted in
lower natural gas consumption for new residential
customers. The improved efficiencies are primarily the
result of federal legislation and local building codes
that have been enacted over the vyears. In turn, the
combination of lower natural gas consumption for new
customers and the significant customer growth experienced
by Southwest in recent vyears has resulted in a
significant decline in overall residential consumption
per customer.

Second, the downward trend in overall residential
consumption per customer is not just related to new
customer growth. It would be a reasonable expectation
that each year a certain number of existing customers
would be replacing older appliances with new appliances,
which would be relatively more efficient. Additionally,

it would be reasonable to expect that a certain number of
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Q. 11
A. 11
Q. 12

existing customers would be adopting energy conservation
practices to improve the thermal integrity of their
dwellings. The combined appliance turnover and dwelling
conservation effects would be expected to reduce natural
gas consumption for existing customers and, in turn,
contribute to lower overall residential consumption per
customer. |

To summarize, the improved energy efficiencies of
natural gas appliances and dwellings have implications
for both new customer additions and existing customers.
That is, the downward decline in overall residential
consumption per customer is related to both new customer
growth and the existing customer base. Since Southwest
has experienced robust residential customer growth in
Arizona in recent vyears, the decline in overall
residential consumption pér customer has been significant
in the Arizona rate jurisdiction.
What other factors have contributed to the downward
decline in residential consumption per customer in
Arizona?
Other plausible factors contributing to the decline in
residential consumption per customer include the
increased utilization of set-back thermostats, changes in
the characteristics of the housing stock, demographic
factors, behavioral factors, and economic wvariables such
as the price of natural gas.

Is the significant downward trend 1in residential

Form No. 155.0 (03/2001) Word -7-




consumption per customer unique to Southwest’s Arizona
rate jurisdiction?

A. 12 No. Southwest has also experienced significant declines
in residential consumption per customer in its Nevada and
California rate jurisdictions. In addition, the American
Gas Association has performed studies that identify the
national phenomenon of declining residential natural gas
consumption per customer.

Q. 13 Do you have any expectations regarding when this dramatic

O © O ~N O O b~ WO D =

—

decline in residential consumption per customer will

-—
-—

possibly slowdown or stop in the QArizona rate

—_
N

jurisdiction?

@
)

13 Unfortunately, no. However, reasonable conjecture would

-
S

conclude a significant 1likelihood exists that the

15 downward trend in residential consumption per customer
16 will continue for the foreseeable future. My expectation
17 is that céntinued robust customer growth that Southwest
18 is expected to experience, combined with continued
19 emphasis on energy conservation, will exert downward
20 pressure on future residential natural gas consumption
21 per customer in Arizona. Furthermore, Southwest is
22 proposing a number of new and expanded energy efficiency
23 programs which will have the effect of lowering
24 residential consumption per customer. Southwest witness
25 Vivian E. Scott discusses the current and future energy

N
(o]

efficiency programs in Axizona that Southwest 1is

N
~

proposing in this rate case.
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Please summarize the results of the analyses of declining
residential consumption per customer in the Arizona rate
jurisdiction.

Yes. With apologies for stating the obvious, the evidence
is unambiguous regarding the significant historical
decline in residential consumption per customer that
Southwest has experienced in its Arizona service
territories. Examination of both annual residential
consumption per customer and August consumption per
customer utilized in previous rate cases in Arizona

indicate a significant downward trend in consumption.

RESIDENTIAL PRICE ELASTICITY OF DEMAND

Q. 15
A. 15
Q. 16
A. 16

Why is Southwest providing an estimated residential price
elasticity of demand for natural gas for the Arizona rate
jurisdiction?

Pursuant to Decision No. 64172 issued by the Commission
in Southwest’s 1last general rate case, Southwest was
directed to file a price elasticity study with its next
general rate case.

Could you brief}y explain what is meant by price
elasticity of demand?

Price elasticity of demand is a quantitative measure of
the responsiveness or sensitivity of quantity demanded to
a change in price. It is defined as the percent change in
guantity demanded divided by the percent change in price.
The price elasticity of demand is always negative, since

the First Law of Demand states that “As price increases,

Form No. 155.0 (03/2001) Word -9-




quantity demanded decreases, ceteris paribus.” An
estimated price elasticity between 0 and -1 is classified
as inelastic demand, or demand that is relatively
insensitive to price changes. Conversely, an estimated
price elasticity less than -1 is classified as elastic
demand, or demand that is relatively sensitive to price
changes. For example, a price elasticity of demand equal
to -.20 (inelastic) indicates that when price increases

by one percent, quantity demanded would decrease by

© W 00 N O 0 A WN -

-—

two-tenths of one percent, holding all other wvariables

—
—-—

constant. Stated differently, when demand is inelastic,

-
N

the decline in quantity demanded is proportionally less

-
w

than the proportionate increase in price.

-
E-N

Typically goods and services that are essential to

15 living and have few substitutes have inelastic demand.
16 Residential natural gas demand is generally considered
17 inelastic, based on both theoretical and pragmatic
18 considerations. Other factors that typically influence
19 the magnitude of the price elasticity of demand include
20 the importance of the commodity in consumer’s budgets and
21 the time horizon to which demand pertains.

221Q. 17 What is the estimated residential price elasticity of
23 demand for natural gas that Southwest has empirically
24 quantified?

25]|A. 17 The econometric research conducted by Southwest suggests

N
()]

the residential price elasticity of natural gas in

N
~

Arizona is relatively inelastic and approximately equal

Form No. 155.0 (03/2001) Word -10-
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to -.31 and statistically significant. Therefore, a
sustained 10 percent increase in the real price of
natural gas would result in residential consumption per
customer declining 3.1 percent, holding all other
variables constant. The results compare favorably to a
review of the published 1literature. A research paper
titled “The Residential Price Elasticity of Demand for
Natural Gas in Arizona: An Econometric Analysis” written

by James Cattanach and Frank Maglietti for this general

©C W 00 N O O~ W DN

—

rate case details the methodology and empirical results

—
-—

related to estimating the residential price elasticity,

-
N

and is attached as Exhibit No. (JLC-3).

-
w

WEATHER NORMALIZATION ADJUSTMENT

-
=N

Q. 18 Please explain the purpose of the weather normalization

15 adjustment .
16 ] A. 18 Weather normalization adjustments were performed for the
17 purpose of providing an accurate depiction of monthly
18 test period volumes under typical weather conditions. To
19 the extent that weather for the test period deviates from
20 normal (average) weather conditions, heat-gsensitive
21 consumption per customer should be adjusted to provide an
22 accurate representation of monthly test period volumes
‘ 23 under normal weather éonditions.
| 24 For the test period, actual billing cycle heating
25 degree days were approximately 1.9 percent colder than
26 normal in Tucson, and approximately 2.8 percent warmer

N
~J

than normal in Phoenix. As a result of these deviations

Form No. 155.0 (03/2001) Word -11-




from normal weather, adjustments to test period volumes
were computed to reflect anticipated volumes under normal
weather conditions.

Weather normalization adjustments were completed f&r
the residential rate schedule, low income residential rate
schedule, special residential rate schedule, the master
metered apartment, small commercial and large commercial
classes within the general service rate schedules, the

master metered mobile home park rate schedule, armed

© W 0O N O O~ W N -

-

forces rate schedule, and weather-sensitive residential

-—
-—

and small and large commercial customers whose volumes are

-
N

aggregated under a single transportation service

-
w

agreement.

—_
-
©

19 Wwhat heating degree day normal did Southwest utilize to

156 weather normalize the heat-sensitive volumes for the test
16 period?

17]A. 19 Southwest utilized ten-year averages (120 months ended
18 August 2004) of heating degree days to represent normal
19 weather conditions.

20l Q. 20 1Is the use of ten-year average heating degree days to
21 weather normalize the heat-sensitive volumes consistent
22 with Southwest’s prior practices for general rate cases
23 in Arizona?

24 ]A. 20 VYes. Southwest has consistently utilized ten-year average
25 heating degree days to weather normalize test period volumes

in every general rate case filed in Arizona since 1986

NN
~N o

(U-1551-86-300, U-1551-86-301, U-1551—89-102; U-1551-89-103,

Form No. 155.0 (03/2001) Word -12-
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Q. 21
A. 21
Q. 22
A. 22

23
A. 23

Form No. 155.0 (03/2001) Word -13-

U-1551-90-322, U-1551-92-253, U-1551-93-272, U-1551-96-596,
G-01551A-00-0309) .

Please explain Southwest’s procedure for calculating the
weather normalization adjustments.

Southwest utilized regression analysis to quantify the
relationships between actual monthly consumption per
customer and weighted heating degree days for each
heat-sensitive customer class. The monthly consumption
per heating degree day factors (regressioﬁ coefficients)
quantified in the regression analyses were then applied
to monthly weighted heating degree day deviations from
normal, to quantify the corresponding adjustments to
consumption per customer.

What were the impacts of the weather normalizations upon
test period volumes?

The net result of the weather normalization adjustments
was a decrease in test year volumes of 566,341 therms for
the Arizona rate jurisdiction, as shown in Schedule H-2,
Sheet 14, line 22, column (d4d).

Does this conclude your prepared direct testimony?

Yes, it does.

200£-22-GrRU-Caveanach? . doc
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Southwest Gas Corporation
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1. Introduction

This paper presents the salient features and results of the residential price elasticity study
conducted by Southwest Gas Corporation (Southwest) for the Arizona rate jurisdiction.
Pursuant to Decision No. 64172, issued by the Arizona Corporation Commission (the
Commission), Southwest was directed to file a price elasticity study with its next general
rate case.

The central hypothesis tested in this paper is that a statistically significant inverse
relationship exists between the demand for and price of residential natural gas in the
Arizona rate jurisdiction. Utilizing econometric techniques, a reduced-form multiple
regression model is specified with residential consumption per customer as the
dependent variable. The explanatory variables specified in the model include the real
residential price of natural gas, heating degree days (hdds), base conservation variables,
and monthly summer dummy variables. The results confirm the hypothesis that a
statistically significant negative relationship exists (although not highly sensitive) between
residential consumption and price. The empirical results also show that heating degree
days, base conservation, and monthly summer dummy variables are important
determinants explaining the pattern and trend of residential natural gas consumption.

The remainder of this paper is organized as follows. Section 2 provides a primer on the
microeconomic concept of price elasticity of demand. In Section 3, a brief review of the
empirical literature is presented. Section 4 discusses the data utilized in the econometric
analyses. Section 5 outlines the analytical modeling framework utilized to econometrically
estimate the price elasticity of demand. In Section 6 both the estimated multiple
regression equation and residential price elasticity are presented. Finally in Section 7, the
paper is summarized and concluded.

2. Price Elasticity of Demand

Price elasticity of demand is a quantitative measure of the responsiveness or sensitivity of
quantity demanded to a change in price. The British economist Alfred Marshall (1842-
1924) pioneered the mathematical techniques related to measuring the sensitivity of
consumer demand to price and are presented in his treatise, the “Principles of
Economics” (1920). The price elasticity of demand (E) is mathematically defined as

%AQ _ Percentage change in quantity demanded

%AP  Percentage change in price

The price elasticity is always negative, since the First Law of Demand states “As price
increases, quantity demanded decreases, ceferis paribus.” The price elasticity is
calculated for movements along a given demand curve as price changes and all other
factors affecting quantity demanded are held constant. An estimated price elasticity




. between 0 and -1 is classified as inelastic, or demand that is relatively insensitive to price

changes. Conversely, an estimated price elasticity of demand less than -1 is classified as

elastic demand, or demand that is relatively sensitive to price changes. An elasticity equal

to -1 is considered unitary elastic. For example, a price elasticity equal to -.20 (inelastic)

indicates that when price increases by one percent, quantity demanded decreases by

two-tenths of one percent, holding all other variables constant. Stated differently, when

demand is inelastic, the decline in quantity demanded is proportionally less than the
proportionate increase in price.

Three factors typically determine the magnitude of the price elasticity of demand for
goods and services. They are 1) availability of substitutes, 2) the proportion of income
spent on the good or service, and 3) length of time. Goods and services that are essential
to living and have few substitutes have inelastic demand. Demand tends to be relatively
inelastic for goods and services that account for only a small portion of consumer’s total
expenditures. The demand for a good or service is typically more elastic in the long run
versus the short run. In the long run, consumers have more opportunities to adjust to
changes in prices. Residential natural gas demand, as is the case with most utility
services, is generally considered relatively inelastic, based on both these theoretical and
pragmatic considerations. :

3. Literature Review

. A general consensus has emerged in the literature on the residential price elasticity of
demand for natural gas: the price elasticity is relatively inelastic. Several surveys of the
literature related to energy price elasticity studies have been conducted. Bohi (1981)
established that the price elasticity of residential natural gas demand is statistically
significant, but small in absolute magnitude. A review of the summary included in Bohi's
study indicates short-run price elasticity estimates that range from -.15 to -.50, with the
average elasticity equal to approximately -.3143. Later Bohi and Zimmerman (1984)
reported a consensus residential price elasticity estimate of -.20 in the short run to -.30 in
the long run. In addition, a conclusion was made that residential natural gas demand
appears to respond to price to the same extent as electricity in the short run, but is
significantly less elastic in the long run.

Al-Sahlawi (1989) conducted a survey of elasticity studies that concluded the residential
price elasticity for natural gas is inelastic in the short run. The short-run price elasticity
varied between -.053 to -.95. Neri (1990) conducted a survey of residential price elasticity
estimates that included those from the existing published literature and estimates
developed by local natural gas distribution companies. The results of the survey indicate
price elasticity of demand estimates varying between -.14 to -.48, with the bulk of the
estimates around -.30. In the Mountain and Pacific region, price elasticities varied
between -.17 and -.31. Neri concluded that overall, residential gas demand has been
shown to be relatively price inelastic.




4. The Data

The data utilized to estimate the multiple regression equation consisted of monthly
aggregated data for the Tucson and Phoenix operating districts for the period January
1989 through August 2004. Monthly consumption per customer was developed using
sales and customer information obtained from Southwest's billing records. Figure 1 of
Appendix A shows the precipitous decline in residential consumption per customer
between 1989 and 2004 (12-months ended August 2004). Over this period, residential
consumption per customer (non-weather normalized) declined over 115 therms or 24.9
percent.

The nominal price of natural gas is defined as the tail block tariff rate (as applicable) for
Southwest's Residential Gas Service (G-5) rate schedule and was obtained from
Southwest's superceded tariff sheets. The tail block tariff rate is referred to as the
marginal price of natural gas. The monthly Consumer Price Index — All Urban (Bureau of
Labor Statistics) was used to deflate the nominal residential price of natural gas into real
natural gas prices. The real price of residential natural gas was calculated by dividing the
nominal price by the consumer price index and multiplying by 100. Figure 2 depicts the
real residential price (12-month average) for the period 1989 through 2004. As indicated,
the real residential price of natural gas generally trended downward between 1989 and
1997. Since 1998, real residential natural gas prices have been moving upwards.

Monthly cycle-billed heating degree days were developed using daily maximum and
minimum temperature data from the National Oceanic and Atmospheric Administration. A
heating degree day represents the number of degrees Fahrenheit the average
temperature for a day falls below a base temperature of 65 degrees Fahrenheit. Monthly
cycle-billed heating degree days were developed to synchronize the billed deliveries for a
particular month with related heating degree days. For example, billing for the residential
rate schedule is spread across the month based on 21 cycles, with each cycle including
approximately 30 days of consumption. In this case, recorded residential consumption in
a month actually reflects consumption which occurred in the current calendar month as
well as the prior calendar month. The monthly cycle-billed heating degree days calculated
for each month reflect this phenomenon. Figure 3 plots annual cycle-billed heating degree

days for the years 1989 through 2004. Over this period, heating degree days are relatively
stationary.

Monthly customers were utilized in conjunction with time-trend variables to develop
seasonal base conservation variables. Figure 4 plots year-end customers for the years
1989 through 2003. As depicted, an acceleration of customer growth commenced in 1994
and has continued through the present.




5. Modeling Framework

The general form of the residential demand equation is as follows:
Q =f (HDD, PRICE, BCONW, BCONS, DUM) +e (1)

where Q is the monthly residential consumption per customer, HDD is monthly cycle-
billed heating degree days, PRICE is the monthly real residential price of natural gas,
BCONW and BCONS represent base conservation in winter and summer respectively,

DUM represents monthly dummy variables for the summer months, and e is a random
error term.

Monthly heating degree day (cycle-billed basis) variables were developed based on the
tenet that not only is consumption per customer strongly sensitive to heating degree days,
but the sensitivity varies between months in the heating season. The monthly heating
degree day variables were constructed by interacting heating degree days with monthly
dummy variables. For example, the January heating degree day variable includes cycle-
billed heating degree days for each January in the sample range and zero for all other
months. Heating degree day variables for other months were constructed in a similar
manner. The specification of monthly heating degree day variables allows for the
quantification of the varying sensitivities. The expected sign on each heating degree day
coefficient is positive since colder weather translates into increased residential natural gas
consumption during the winter months.

The real residential price of natural gas was modeled using a polynomial distributed lag
(PDL) specification. Modeling the effects of price as a polynomial distributed lag accounts
for the impact of lagged prices on demand and facilitates to the development of a
parsimonious regression equation. This specification reflects the fact that the influence of
price changes on consumption is not simply contemporaneous, but affects consumption
over a period of time. in addition, the PDL price formulation recognizes that a consumer’s
response to price changes is typically gradual and the relative importance of price
responsiveness varies across months included in the lag structure. In the econometric
modeling of time- series data such as residential consumption per customer, the
noncontemporaneous or lagged relationship between a dependent variable and an
explanatory variable such as price is a tenable assumption. The PDL price structure is a
more realistic variation of specifying price as a moving average (e.g., 36 month) function.
A moving average specification implicitly assumes the relative importance of all past price
changes in the lag structure are the same. Figure 5 depicts a 36-month average of real
residential natural gas prices for the period 1989 through 2004. As indicated, real prices
trended downwards between 1989 and 1997. Since 1998, prices have trended upwards,
although the 36-month average has leveled off in the most recent years. As outlined in
the price elasticity primer presented in Section 2, a negative relationship would be
expected between residential natural gas consumption and price. Hence, the expected




sign on the regression price coefficient should be negative.

Winter and summer base conservation variables were included in the regression model to
capture the long-term decline in residential natural gas consumption per customer not
directly induced by price changes. This would include the improved appliance and
dwelling efficiencies that have occurred over time. The improved efficiencies are primarily
the result of federal legislation and local building codes that have been enacted over the
years. This is sometimes referred to by researchers modeling energy consumption as
“autonomous energy efficiency improvements.” Since a specific base conservation
variable is not available, a proxy variable was developed to represent the autonomous or
base conservation that has occurred over time. Time-trend variables weighted by
customer growth were constructed to represent proxy variables for base conservation.
Separate base conservation variables were developed for the summer and winter months
to capture the decline in baseload and space heating consumption, respectively. While
the residential price variable included in the regression equation is intended to capture
movements along a demand curve, the base conservation variables capture the inward
shift in the demand curve. Figure 6 illustrates the theoretical difference between a
movement along the demand curve (P1 to P2 or vice versa) and a shift in the demand
curve (D1 to D2 or vice versa). The inclusion of base conservation in the model ensures
an important contributing factor to the decline in residential consumption per customer is
included as variables in the equation. This in turn will minimize the likelihood of omitted
variable bias in the regression coefficients. Since energy conservation practices lower
residential natural gas consumption, ceteris paribus, the a priori expectation is a negative
sign on the base conservation regression coefficients.

Monthly dummy variables were included in the regression equation to account for varying
consumption per customer across months where heating degree days did not have a
significant impact on residential consumption per customer. Since it would be expected
that summer (June — October) consumption would be lower than winter (November —
May) consumption, the a priori expectation would be a negative sign on the estimated
regression coefficients for the summer month dummy variables.

The residential demand equation (1) is assumed to take a double logarithmic (double-log)
functional form as follows:

LNQ = a+BHDDjan+BHDDfeb+BHDDmar +BHDDapr
+BHDDmay+BDUMjun"’BDUMjul"'BDUMaug"'BDUMsep + BDUMOCt
+BHDDpoy +BHDDgec+BLNBCONW+BLNBCONS+BLNPRICE + e

where a is the intercept and the B’s are the regression coefficients quantifying the
exogenous effects on residential natural gas consumption. The double-log specification is
appropriate since the primary purpose of the regression equation is to estimate the
residential price elasticity of demand. With the use of the double-log specification, the




. estimated regression coefficient for the price variable measures the constant price
elasticity of demand. The use of the double-log functional form is standard practice in the
econometric estimation of price elasticities.

6. Empirical Results

The empirical results for the estimated regression equation are presented in Table 1 of
Appendix A. The estimated regression equation exhibits excellent statistical
characteristics in terms of summary diagnostic regression statistics such as the Rsquare,
Durbin-Watson Statistic, Root Mean Square Error, and F-Statistic. Overall, the estimated
equation reveals a very good “statistical fit” of the data as evidenced by an Rsquare of
.9864. The Rsquare of .9864 indicates that over 98 percent of the variation in residential
consumption per customer over the historical sample range is attributable to the
explanatory variables included in the regression equation. The estimated regression
coefficients all conform to a priori theoretical expectations and are statistically significant
at an alpha=.05 (probability of a Type 1 error) when conducting one-tailed hypothesis
tests (>0 or p<0). The estimated regression equation included a first-order
autoregressive term to correct for autocorrelation of the regression residuals.

The estimated coefficient for the price and the aggregated coefficients for the lagged
prices are negative, as expected a priori, and statistically significant. A number of
different lag lengths for the price variable were examined during the modeling process. An

. equation specification that included modeling the price effects as a 36-month lag structure
was optimal. The PDL was specified as a first-order (linear) polynomial with a far
constraint. The highly statistically significant estimated regression coefficients on all the
lagged price variables validate the distributed lag effects underlying the equation
specification. Examination of the estimated lagged price coefficients associated with the
polynomial distributed lag specification indicate the residential price elasticity of demand
varies between -.18 in the short term (12-month lag) to -.31 in the long term (36-month
lag). These elasticity results suggest that residential demand for natural gas in Arizona is
relatively price inelastic. In the long term, a sustained one percent increase in the real
residential price of natural gas would result in consumption per customer declining three-
tenths of one percent, holding all other variables constant. Therefore, the residential
demand for natural gas does respond to price changes in an inverse fashion, but the
response is relatively insensitive. The empirical results seem plausible and conform to
both economic theory and the results of other empirical price elasticity studies.

The monthly heating degree day coefficients were all positive and statistically significant.
\ The estimated regression coefficients for the monthly summer dummy variables were
negative and statistically significant. Both the summer and winter base conservation
regression coefficients were negative and statistically significant. The importance of the
base conservation variables is not surprising given that between 1989 and 1997,
consumption per customer declined significantly, even though real prices were declining

s




during this period. This confirms both theoretical and intuitive expectations that
autonomous energy efficiency improvements are an important contributing factor in the
historical decline in residential consumption per customer. These results corroborate a
number of studies conducted by the American Gas Association (2000, 2003) that
concluded improved appliance and dwelling efficiencies are important factors contributing
to the historical declines in residential consumption per customer.

7. Concluding Remarks

This study estimated a multiple regression equation using data between January 1989
and August 2004. The estimated equation exhibits strong statistical results, reflects “Best
Practice” econometric methods, and adheres to the principle of Occam’s Razor. The
results suggest the residential price elasticity of demand for natural gas in Arizona is
relatively inelastic and equal to approximately -.31 in the longer term. Therefore,
residential consumption is relatively insensitive to changes in the price of natural gas. The
estimated price elasticity results compare favorably to the estimates in the published
literature. The study also found statistical evidence that base conservation has shifted the
residential demand curve for natural gas inward. The results also demonstrated that
heating degree days and summer dummy variables are important determinants
explaining the variation in residential consumption per customer.
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TABLE 1
TUCSON AND PHOENIX DISTRICTS

RESIDENTIAL CONSUMPTION REGRESSION STATISTICS

Dependent Variable: Residential Consumption Per Customer

Sample Range: January 1989 — August 2004

r

T-Ratio
Variable Parameter Standard for HO:
Name Description Estimate Error _Parameter=0

Intercept - 2.988190 0.1165 25.660
HDDJAN January Heating Degree Days 0.003781 0.00009 42.064
HDDFEB February Heating Degree Days 0.004240 0.000118 36.012
HDDMAR March Heating Degree Days 0.004844 0.000176 27.514
HDDAPR April Heating Degree Days 0.004895 0.000387 12.661
HDDMAY May Heating Degree Days 0.004362 0.00140 3.125
HDDNOV November Heating Degree Days 0.002706 0.000489 5.530
HDDDEC December Heating Degree Days 0.004300 0.000131 "32.905
DUMJUN June Binary Variable -0.1963738 0.0316 -6.211
DUMJUL July Binary Variable -0.383413 0.0341 -11.256
DUMAUG August Binary Variable -0.503849 0.0347 -14.528
DUMSEP September Binary Variable -0.453078 0.0350 -12.940
DUMOCT October Binary Variable -0.334968 0.0344 -0.748
LBCONW Winter Base Conservation -0.072392 0.0121 -5.975
LBCONS Summer Base Conservation -0.123268 0.0118 -10.405
A(1) First-Order Autoregressive Term -0.292460 0.0788 -3.711

Total R-square = .9864
Regression R-Square = .9775
Durbin-Watson Statistic = 1.9778
Number of Observations = 188
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TABLE 1

POLYNOMIAL DISTRIBUTED LAG SPECIFICATION

FIRST ORDER (LINEAR), FAR CONSTRAINT

Variable Parameter Standard T-Ratio for HO:
Name Description Estimate Error Parameter=0
LRPRICE(0) Current Month Price -0.01630 0.0071 -2.30
LRPRICE(1) Price — 1 Month Lag -0.01586 0.0069 -2.30
LRPRICE(2) Price — 2 Month Lag -0.01542 0.0067 -2.30
LRPRICE(3) Price — 3 Month Lag -0.01498 0.0065 -2.30
LRPRICE(4) Price — 4 Month Lag -0.01454 0.0063 -2.30
LRPRICE(5) Price — 5 Month Lag -0.01410 0.0061 -2.30
LRPRICE(6) Price — 6 Month Lag -0.01366 0.0059 -2.30
LRPRICE(7) Price - 7 Month Lag -0.01322 0.0057 -2.30
LRPRICE(8) Price — 8 Month Lag -0.01278 0.0056 -2.30
LRPRICE(9) Price — 9 Month Lag -0.01234 0.0054 -2.30
LRPRICE(10) Price ~ 10 Month Lag -0.01190 0.0052 -2.30
LRPRICE(11) Price — 11 Month Lag -0.01146 0.0050 -2.30
LRPRICE(12) Price — 12 Month Lag -0.01102 0.0048 -2.30
LRPRICE(13) Price -~ 13 Month Lag -0.01058 0.0046 -2.30
LRPRICE(14) Price — 14 Month Lag -0.01014 0.0044 -2.30
LRPRICE(15) Price — 15 Month Lag -0.00969 0.0042 -2.30
LRPRICE(16) Price — 16 Month Lag -0.00925 0.0040 -2.30
LRPRICE(17) Price — 17 Month Lag -0.00881 0.0038 -2.30
LRPRICE(18) Price — 18 Month Lag -0.00837 0.0036 -2.30
LRPRICE(19) Price — 19 Month Lag -0.00793 0.0034 -2.30
LRPRICE(20) Price ~ 20 Month Lag -0.00749 0.0033 -2.30
LRPRICE(21) Price — 21 Month Lag -0.00705 0.0031 -2.30
LRPRICE(22) Price — 22 Month Lag -0.00661 0.0029 -2.30
LRPRICE(23) Price — 23 Month Lag -0.00617 0.0027 -2.30
LRPRICE(24) Price — 24 Month Lag -0.00573 0.0025 -2.30
LRPRICE(25) Price — 25 Month Lag -0.00529 0.0023 -2.30
LRPRICE(26) Price — 26 Month Lag -0.00485 0.0021 -2.30
LRPRICE(27) Price — 27 Month Lag -0.00441 0.0019 -2.30
LRPRICE(28) Price —~ 28 Month Lag -0.00397 0.0017 -2.30
LRPRICE(29) Price — 29 Month Lag -0.00353 0.0015 -2.30
LRPRICE(30) Price — 30 Month Lag -0.00308 0.0013 -2.30
LRPRICE(31) Price — 31 Month Lag -0.00264 0.0011 -2.30
LRPRICE(32) Price ~ 32 Month Lag -0.00220 0.0010 -2.30
LRPRICE(33) Price ~ 33 Month Lag -0.00176 0.0008 -2.30
LRPRICE(34) Price — 34 Month Lag -0.00132 0.0006 -2.30
LRPRICE(35) Price — 35 Month Lag -0.00088 0.0004 -2.30
LRPRICE(36) Price — 36 Month Lag -0.00044 0.0002 -2.30

Price Elasticity Summary
12 — Month Lag =-0.17758

24 — Month Lag = -0.2754
36 — Month Lag = -0.30977
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1 Southwest Gas Corporation
: . 1 Docket No. G-01551A-04-_
2 BEFORE THE ARIZONA CORPORATION COMMISSION
3 3 Prepared Direct Testimony
; 4 of
CHRISTY M. BERGER
5
6 1 Please state your name and business address.
7{A. 1 My name is Christy M. Berger. My business address is
8 5241 Spring Mountain Road, Las Vegas, Nevada 89150-0002.
9]1Q. 2 By whom are you employed and in what capacity?
10]A. 2 I am employed by Southwest Gas Corporation (Southwest) in
11 the Pricing and Tariffs department as Senior Specialist/
12 Pricing and Tariffs.
13|Q. 3 Please state your educational background and business
‘ 14 experience.
16]A. 3 I received a Bachelor of Science degree in Accounting
16 from the University of Nevada, Las Vegas in 1994. 1In
17 September 1994, I began my employment with Southwest as a
18 Corporate Accountant in the Gas and Regulatory Accounting
19 department and was subsequently promoted to Analyst/Gas
20 and Regulatory Accounting in December 1996. My primary
21 responsibilities included accounting and billing with
22 respect to Southwest’s large transportation customers, as
23 well as calculation and accounting entries for gas costs
24 in Southwest’s various rate jurisdictions.
25 In February 1998, I started on a 15-month training
26 program in Southwest’s Pricing and State Regulatory
. 27 Affairs departments. During this program, I spent six
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months inAthe Pricing and Tariffs department, six months
in the Revenue Requirements department, and three months
in the State Regulatory Affairs department. In May 1999,
I was permanently assigned to Pricing and Tariffs. In
January 2001, I was promoted to Specialist/Pricing and
Tariffs, and in July 2003, I was promoted to my current
position of Senior Specialist/Pricing and Tariffs.

Q. 4 Briefly state the nature of your present responsibilities

and duties with Southwest.

© © 0o N O o s WD

A. 4 I report to the Director/Pricing and Tariffs. My primary
11 responsibilities include the development of Class Cost of
12 Service Studies (CCOSS), as well as other rate case
13 related duties and various pricing and tariff analyses.
.14 Q. 5 Have you previously testified before any regulatory
15 commigsion?
16 |]A. 5 No, this is the first time.
17]1Q. 6 Briefly describe the purpose of your prepared direct
18 testimony in this proceeding.

19]1A. 6 I am sponsoring Southwest’s CCOSS at present and proposed

20 rates. I have prepared one study using Southwest’s
21 present rate schedules and another using Southwest’s
22 proposed rate schedules. The results of the two studies
23 are shown in the CCOSS summaries.

241Q. 7 Please describe the CCOSS summaries included in this
25 filing.
.26 A. 7 There are four schedules that summarize the results of

27 the CCOSS at present and proposed rate schedules.

Form No. 155.0 (03/2001) Word -2-




Schedule G-1A, Sheet 1, illustrates the rate of return on

-—

investment at current rates for the present rate
schedules. The nekt schedule, as shown on Schedule G-1B,
Sheet 1, illustrates the rate of return at present rates
and proposed rate schedules. The summary shown in
Workpaper G-2B, Shéet 1, illustrates the margin required
for each proposed rate schedule to achieve the system

average rate of return on investment. Finally, Schedule

© 00 N OO O b W N

G-2B, Sheet 1 shows the results of the CCOSS using

—
o

proposed rate schedules and proposed rates.

-
—
L O]
[e0]

What is the purpose of preparing a Class Cost of Service

-
N

Study?

-—
w
>
o©

The purpose of preparing a CCOSS is to determine the cost

-—
S

of providing service to each rate class. It provides a

15 tool to evaluate return on investment, or profitability,
16 on service to each customer class. The CCOSS determines
17 the rate base and operating costs, including taxes and
18 tax adjustments, associated with each class of service.
19 Subtracting operating costs from revenues by class of
20 service yields net income by class of service. Net income
21 divided by rate base produces the rate of return for each
22 rate class.
23 . 9 How is the Class Cost of Service Study used?
241 9 The CCOSS is used as a basis or starting point for the
25 determination of customer class margin responsibility and
26 rate design, which is discussed more fully in the
.27 testimonies of Southwest witnesses Edward B. Gieseking and
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10
A. 10
11
A. 11
Q. 12
A. 12

A. Brooks Congdon.
Please describe the process of developing the CCOSS.
Common costs are allocated among the customer classes
through the process of functionalization, classification
and allocation of the costs to provide service.
What is meant by cost functionalization?
Functionaiization is the process of analyzing and
assigning investments in plant and expenses to the
appropriate operating function. The functions are
production, storage, transmission, distribution, and
Customer accounting. Since Southwest has no production,
storage, or transmission plant in Arizona, the functions
are limited to distribution and customer accounting.
Southwest’s functionalization procedure follows the
Federal Energy Regulatory Commission’s uniform system of
accounts.
What is meant by cost classification?
Cost classification assesses the relationship between the
cost and what causes the investment in plant or expense
to occur. This process assigns cost to either demand-,
customer-, or commodity-related components.
Demand-related costs are not directly impacted by
the total number of customers served. They are more
specifically related to the peak requirement of the
system as a whole.
Costs that are customer-related increase based on

an increase in the number of customers served. Items such
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14
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as customer accounting, meters, and meter reading are all
impacted by the number of customers served, but these
items are not sensitive to the amount of gas customers
consume.

The commodity cost is the cost of gas. Gas costs
are impacted by the amount of gas delivered to
Southwest’'s system. However, the amount of gas delivered
does not necessarily have a direct relationship to the
number of customers served or the overall capacity of the
system.

What is meant by cost allocation?

Cost allocation uses “allocation factors,” which are
ratios that are used to distribute classified costs to
each rate class. Demand-related allocations are based
upon relative customer class demands. Customer-related
allocations are based upon the number of customers served
and are weighted to recognize wvariations in providing
service, such as wmeter and service costs, meter reading,
and billing expenses. Finally, commodity-related
allocations are based upon relative annual customer class
consumption.

How are negotiated rate customers treated in the CCOSS?

‘The revenue from customers who receive service from

Southwest at negotiated rates is credited back to the
other rate classes according to each customer class
margin. These customers are provided serxvice at

market-based contract specific rates. These negotiated

Form No. 155.0 (03/2001) Word -5-
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rate contracts are for specified contract terms and are

reviewed and approved by the Commission.

Q. 15 1Is Southwest wusing the same methodology it used to
prepare the CCOSS in the previous general rate case
filing?

15 Yes. Southwest has prepared the CCOSS at present and
proposed rates utilizing the same methodology that was
ugsed in the previous general rate case filing, Docket

No. G-01551A-00-0127. However, Southwest has incorporated

©O © o ~N O O H~ 0N
>

1 minor changes suggested by intervenors, which include
11 modifying the allocation of other operating revenues.
12 Specifically, late payment charges and service
13 establishment charges are based on the classes that pay

. 14 the charges instead of allocating them based on total
15 revenue. In addition, expenses related to large customer
16 sales have been allocated to customer classes that are
17 directly serviced by that department.

181 Q. 16 Does this conclude your prepared direct testimony?

19lA. 16 Yes, it does.

2004-3Z-LRE_Bergerd.doc
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. TESTIMONY OF STEVEN M. FETTER
PRESIDENT, REGULATION UnFETTERED
ON BEHALF OF SOUTHWEST GAS CORPORATION
DOCKET NO. G-01551A-04- BEFORE THE
ARIZONA CORPORATION COMMISSION

1 I. INTRODUCTION AND BACKGROUND

2 Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

3 A My name is Steven M. Fetter, and my business address is P.O. Box 475, Rumson,

4 New Jersey 07760.

5 Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

6 A I am President of REGULATION UnFETTERED, an energy advisory firm I

7 started in early April 2002.

g8 Q. PLEASE BRIEFLY DESCRIBE YOUR ROLE AS PRESIDENT OF
. 9 REGULATION UnFETTERED.

10 A As President of REGULATION UnFETTERED I use my financial, regulatory,

11 legislative and legal expertise to aid the deliberations of regulators, legislative
12 bodies, and the courts, and to assist them in evaluating regulatory issues. My
13 clients include electric and gas utilities, state public utility commissions, state
14 consumer advocates, a non-utility energy supplier, international financial services
15 and consulting firms, and investors.

16 Q. PLEASE BRIEFLY DESCRIBE YOUR EDUCATIONAL BACKGROUND
17 AND YOUR RELEVANT WORK HISTORY PRIOR TO STARTING

18 REGULATION UnFETTERED.

STEVEN M. FETTER
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In 1974 I graduated with high honors from the University of Michigan with an
AB. in Communications, and in 1979 1 graduated from the University of
Michigan Law School with a J.D.

Prior to starting Regulation UnFettered, I was employed by Fitch, Inc.
(“Fitch”), a credit rating agency based in New York and London. Fitch is the
third largest full service credit rating agency in the United States and the largest
European rating agency. It is also one of four Nationally Recognized Statistical
Rating Organizations recognized by the U.S. Securities and Exchange
Commission, and is also recognized by the U.S. Department of Labor, state bank
and thrift regulators, and the National Association of Insurance Commissioners.
Fitch performs credit ratings of corporate obligations, asset-backed transactions,
and government and municipal debt. I started with Fitch in October of 1993 as
the Senior Vice President and Director of Regulatory and Government Affairs. I
subsequently served as a Group Head and Managing Director of the Global Power
Group within Fitch. In that role, I served as group manager of the combined 18-
person New York and Chicago Utility Team and was also responsible for
interpreting the impact of regulatory and legislative developments on utility credit
ratings. Shortly after I left Fitch to start Regulation UnFettered, Fitch retained me
as a consultant.

Prior to joining Fitch, I was employed by the Michigan Public Service
Commission (“MPSC”). In October of 1987 I was appointed as a Commissioner
to the three-member MPSC by Democratic Governor James Blanchard. In

January of 1991, I was promoted to Chairman by incoming Republican Governor

STEVEN M. FETTER
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. 1 John Engler, who reappointed me in July of 1993. During my tenure as

2 Chairman, the MPSC eliminated the agency’s case backlog for the first time in 23
3 years.
4 Prior to my employment with the MPSC, I was employed by the U.S.
5 Department of Labor in Washington, D.C. from August 1985 until October 1987.
6 While employed by the U.S. Department of Labor I served as an executivé
7 assistant to the Deputy Under Secretary at the U.S. Department of Labor in
8 Washington, D.C. and later was Acting Associate Deputy Under Secretary of
9 Labor. From January 1983 until August 1985, 1 was legal counsel within the
10 Michigan Senate and later was appointed Senate Majority General Counsel. From
11 March 1982 through January 1983, I served as assistant legal counsel to Michigan
. 12 Governor William Milliken. Prior to March 1982, I was employed as an appellate
13 litigation attorney for the National Labor Relations Board in Washington, D.C.
14 Please refer to my curriculum vitae, attached hereto as Exhibit
15 No. __ (SMF-1), for a list of additional qualifications and relevant experience.

16 Q. HOW DOES YOUR EXPERIENCE RELATE TO YOUR TESTIMONY IN

17 THIS PROCEEDING?

18 A My experience while at Fitch has given me solid insight into the importance of a
19 regulator’s role in both setting rates and also determining appropriate terms and
20 conditions of service. These are the factors that enter into the process of utility
21 credit analysis and formulation of individual company‘credit ratings. It goes
22 without saying that a company’s credit ratings have a significant impact as to

STEVEN M. FETTER
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whether a utility will be able to raise capital on a timely basis and upon favorable
terms.

Also, during my six years at the MPSC, in addition to authorizing one of
the earliest gas transportation programs in the U.S., my colleagues and I sought
ways to encourage conservation and other demand-side programs among utility
customers. While we were able to offer the state’s regulated gas and/or electric
utilities commitments that their expenditures for such programs would be
recoverable, we never succeeded in removing the financial disincentives for
utilities to aggressively promote conservation and energy efficiency. For this
reason, the Michigan commissioners believed that it was inappropriate to require
the utilities under our jurisdiction to work against their own interests by
mandating conservation gains. However, as I discuss later in my testimony, a
forward-thinking concept has emerged within the gas industry to address this
dilemma.

HAVE YOU PREVIOUSLY SPONSORED TESTIMONY BEFORE
REGULATORY OR LEGISLATIVE BODIES?

Yes. Since 1990, I have testified on numerous occasions before the U.S. Senate,
the U.S. House of Representatives, and various state legislative and regulatory

bodies on the subjects of credit risk within the utility sector, electric utility

restructuring, utility securitization bonds, and nuclear energy.

II. SUMMARY

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS

PROCEEDING?

STEVEN M. FETTER
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The purpose of my testimony is to offer my opinion, based upon my prior
experience as a state utility regulator and with a credit rating agency, as to what
comprises fair and economically prudent regulation within today’s diverse U.S.
gas distribution industry. My testimony focuses on a forward-thinking concept
that seeks to decouple core revenues from the Company’s sales volumes, thus
allowing conservation gains to be made without compromising the interests of
Southwest Gas Corporation’s (“Southwest” or “Company”) equity and debt
investors. This new concept in rate design, which has been endorsed in a
landmark agreement among environmental, gas industry, and regulatory
leadership -- and is currently being utilized in other jurisdictions -- holds out
promise for a break from past regulatory policies in a way that strikes a fair
balance between customer and shareholder interests.  Remembering the
challenges I faced as a regulator to achieve such a “win-win result” years ago, I
strongly urge the Arizona Corporation Commission (“Commission”) to give
serious consideration to this innovative program and authorize Southwest to
undertake its implementation.

I then focus on the fact that, with gas prices escalating, many gas
distribution companies are facing margin deterioration from growing efficiency of
customer usage at the same time that they are having to invest substantial amounts
of funds in capital infrastructure programs to ensure reliability of service and meet
growing demand. With such a significant need for funds in a time of tightening
margins, I explain why I believe that utilities, operating within today’s more

challenging financial environment, and their regulatory authorities should seek to

STEVEN M. FETTER
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minimize the regulatory uncertainties that could affect a utility’s financial profile,
its credit ratings, and thus its access to capital on favorable terms. I then relate
these factors to the current credit ratings and capital market access of Southwest
and offer cautions about how they could be affected by the final decision of the
Commission in this proceeding. In particular, I address Southwest’s current credit
ratings which are at or near the bottom of the investment-grade category. I firmly
believe that such status places the Company in a very difficult situation under
current industry circumstances, because it chills the interests of investors in
committing funds to the Company and results in increased cost of debt and equity
capital, which translates into higher rates for consumers.

III. CONSERVATION MARGIN TRACKER
YOU REFERRED TO A LANDMARK AGREEMENT AMONG
ENVIRONMENTALISTS, THE GAS INDUSTRY AND REGULATORS.
PLEASE EXPLAIN WHAT OCCURRED?
In July 2004, the American Gas Association (AGA) and the Natural Resources
Defense Council (NRDC) issued a Joint Statement that attempted to deal with
what they described as “The Energy Efficiency Problem: Regulated Natural Gas
Utilities are Penalized for Aggressively Promoting Energy Efficiency.”
WHAT SOLUTION DID THE TWO GROUPS PROPOSE?

The AGA and the NRDC, two groups that I cannot remember ever sharing views
on a major natural gas issue, stated the problem and proceeded to offer a solution:
When customers use less natural gas, utility profitability almost
always suffers, because recovery of fixed costs is reduced in

proportion to the reduction in sales. Thus, conservation may
prevent the utility from recovering its authorized fixed costs and

STEVEN M. FETTER
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. 1 earning its state-allowed rate of return. In this important respect,
2 traditional utility rate practices fail to align the interests of utility
3 shareholders with those of utility customers and society as a whole.
4 This need not be the case. Public utility commissions should
5 consider utility rate proposals and other innovative programs that
6 reward utilities for encouraging conservation and managing
7 customer bills to avoid certain negative impacts associated with
8 colder-than-normal weather. There are a number of ways to do
9 this, and NRDC and AGA join in supporting mechanisms that use
10 modest automatic rate true-ups to ensure that a utility’s opportunity
11 to recover authorized fixed costs is not held hostage to fluctuations
12 in retail gas sales."
13

14 Q. YOU ALSO STATED THAT REGULATORS HAVE ENDORSED THIS

15 CONCEPT. PLEASE EXPLAIN?

16 A. Yes. The NRDC and the AGA, with the added support of the American Council

17 for an Energy-Efficient Economy (“ACEEE”), forwarded the Joint Statement on

18 to the National Association of Regulatory Utility Commissioners (“NARUC”) for
. 19 consideration at the NARUC Summer Committee Meetings held in July 2004.

20 At that meeting, the NARUC Board of Directors passed a resolution encouraging

21 state commissions to review and consider the recommendations contained in the

22 Joint Statement.”

23 Thereafter, Stan Wise, President of NARUC and a Georgia PSC

24 Commissioner, endorsed these ideas, stating:

25 Recovering fixed costs through fixed fees removes the utility’s

26 need to meet an expected sales volume in order to recover its costs.

27 This means that the utility can promote energy conservation

28 without worrying that it is undermining its ability to survive.>

29

! Joint Statement of the American Gas Association and the Natural Resources Defense Council, July 2004,
a copy of which is attached hereto as Exhibit No. __ (SMF-2) and incorporated by reference herein.
2 Resolution on Gas and Electric Energy Efficiency, NARUC Board of Directors, Salt Lake City, Utah,

. July 14, 2004 a copy of which is attached hereto as Exhibit No. ___(SMF-3) and incorporated by reference
herein.

3 “Striking the Right Balance,” American Gas Magazine, October 2004.

STEVEN M. FETTER
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. 1 Q. HAVE OTHER STATE PUBLIC UTILITY COMMISSIONS DECOUPLED

2 THE RECOVERY OF AUTHORIZED MARGIN FROM SALES?
3 A Yes. There are at least three states that I am currently aware of that employ a
4 decoupling mechanism. The Oregon Public Utility Commission has approved a
5 conservation tariff to break the link between a natural gas utility’s sales and its
6 profitability, so that the utility can assist its customers with energy efficiency
7 without conflict. The conservation tariff secks to do that by using modest
8 periodic rate adjustments to decouple recovery of the utility’s authorized fixed
9 costs from unexpected fluctuations in retail sales.* The California Public Utilities
10 Commission has authorized margin tracking mechanisms to balance actual margin
11 revenues with authorized levels for all of the state’s natural gas utilities, In
. 12 addition, the Public Service Commission of Maryland approved a mechanism to
13 decouple the recovery of authorized margin from gas sales for Baltimore Gas &
14 Electric Company.
15 Moreover, in light of the recent agreement among environmental, gas
16 industry, and regulatory leadership, this Commission has an opportunity to
17 examine and respond to NARUC’s recent suggestion that state commissions
18 consider mechanisms that decouple sales levels from the natural gas utility’s coré
19 revenues, thus aligning the interests of utility shareholders, customers, and society
20 as a whole. As such, by authorizing Southwest to implement its proposed

# See Stipulation Adopting Northwest Natural Gas Company Application for Public Purpose Funding and
Distribution Margin Normalization, Oregon PUC Order No. 02-634, September 12, 2003.

. 3 See Order No. 74047 in Case No. 8780 in which the Public Service Commission of Maryland approved
the implementation of the “Monthly Revenue Adjustment” for Baltimore Gas & Electric Co.

STEVEN M. FETTER
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conservation margin tracker (CMT), this Commission will become a leader in
natural gas utility regulation.

PLEASE EXPLAIN THE FRAMEWORK OF THE DECOUPLING
MECHANISM THAT SOUTHWEST HAS PROPOSED?

I will leave the technical explanation of the mechanism to the testimony of
Southwest witness Edward B. Gieseking, but will say that, basically, this
mechanism will compensate the Company for any under-recovery due to loss of
margin caused by impacts such as conservation gains or impacts that are beyond
the control of the Company, such as weather aberrations. I note that the CMT
protects customer interests as well. The mechanism will also track those types of
financial impacts in the Company’s favor and provide for a refund for any over-
recovery that results from those factors.

WHY DO YOU BELIEVE THAT SUCH A TRACKER WILL BENEFIT
SOUTHWEST AND SOUTHWEST’S CUSTOMERS?

I believe that authorizing Southwest to implement the CMT will benefit
Southwest and Southwest’s customers as follows: (1) by removing Southwest’s
inherent disincentive to promote conservation and energy efficiency; (2) by
improving Southwest’s financial condition over the long run; (3) by aligning the
interests of customers and shareholders; (4) by promoting good public policy; and
(5) by strengthening Southwest’s credit rating.

HOW DOES THE TRACKER REMOVE SOUTHWEST’S INHERENT

DISINCENTIVE OF PROMOTING CONSERVATION AND ENERGY

EFFICIENCY?

STEVEN M. FETTER
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Under traditional ratemaking, a substantial portion of a local distribution
company’s (“LDC”) profit margin is tied to the volume of gas that the company
delivers. The tracker breaks the connection between reduced usage due to
conservation and energy efficiency, as well as weather, and an LDC’s profit
margin. I note, however, that Southwest’s eamings would continue to be
dependent upon Southwest’s ability to efficiently manage its operations, including
controlling its expenditures.

HOW WILL THE IMPLEMENTATION OF THE TRACKER IMPROVE
SOUTHWEST’S FINANCIAL CONDITION?

During the past several years, Southwest’s return on equity has been well below
authorized levels due in large part to decreasing average residential usage and a
rate design heavily dependent on volumetric sales. The tracker would eliminate
negative financial harm from the effect of volumetric pricing and declining usage
levels.

HOW DOES THE TRACKER ALIGN THE INTERESTS OF
CUSTOMERS AND SHAREHOLDERS?

The CMT is a symmetrical mechanism. I have described how it stabilizes
Company revenues when there is a shortfall. It is important to note that the

tracker would also operate to trim actual margins if usage were to exceed

_forecasted levels, as a result of colder than normal weather, for example. Thus,

both investors in the Company and customers would experience margin results

tied to authorized levels, with less volatile revenue swings.

STEVEN M. FETTER
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WHY DO YOU BELIEVE THAT IMPLEMENTING A CONSERVATION
MARGIN TRACKER MECHANISM PROMOTES GOOD PUBLIC
POLICY?

I believe that the CMT is a major step in attempting to promote conservation and
energy efficiency by decoupling sales from revenues. This mechanism has broad-
based support and similar mechanisms are currently being utilized in other
relatively nearby jurisdictions. More importantly, it does so in a way that
encourages conservation gains, both those driven by customer initiative as well as
those where the Company can offer ideas for, or assistance with, promoting
greater efficiency in gas usage. This wide spectrum of expertise committed to
energy efficiency serves both the financial interests of customers and shareholders
as well as the broader national goal of energy independence.

DO YOU BELIEVE THAT IMPLEMENTATION OF THE
CONSERVATION MARGIN TRACKER WILL STRENGTHEN
SOUTHWEST’S CREDIT RATING?

Yes I do. Southwest’s cash flow and earnings have been subject to volatility and
weakness over the past decade. To the extent that these negative factors were the
result of margin loss due to efficiency gains or warmer than normal weather, the
tracker will operate to stabilize margin recovery at levels authorized by the
Commission. For this reason, the presence of a tracker will reduce a significant
amount of the uncertainty that is the bane of all investors. 1 believe adoption of
Southwest’s proposed tracker would take a large and appropriate step toward

allowing Southwest to begin to strengthen its weak credit profile. Indeed, I
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strongly believe that the Commission’s adoption of this innovative mechanism
that has garnered widespread and diverse support would lead the financial
community to view Southwest as trending in a positive direction.

IV. UTILITY CREDIT RATING ANALYSIS
PLEASE DESCRIBE THE CREDIT RATING PROCESS?
Credit ratings reflect a credit rating agency’s independent judgment of the general
creditworthiness of an obligor or the creditworthiness of a specific debt
instrument. Determinations are made through a committee process involving
individuals with knowledge of the company, industry and regulatory environment.
Rating designations of both Fitch and Standard & Poor’s (“S&P”’) have ‘BBB-’ as
the lowest investment-grade rating and ‘BB+’ as the highest non-investment-
grade rating. In comparison, Moody’s Investors Service’s (“Moody’s™) rating
designations are ‘Baa3’ and ‘Bal’, respectively.

Corporate credit ratings analysis considers both qualitative and
quantitative factors to assess the financial and business risks of fixed-income
issuers. A rating is an indication of an issuer’s ability to service its debt, both
principal and interest, on a timely basis. It also, at times, incorporates some
consideration of ultimate recovery of investment in case of default or insolvency.

Prior to the evolution to competition within both the gas and electric
sectors, the traditional credit rating process focused almost exclusively on
quantitative factors. Since the early 1990s, however, all three rating agencies
have elevated qualitative factors to almost equal status, with regulatory

environment leading the way in significance. These qualitative factors enter into

STEVEN M. FETTER
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a credit rating agency’s analysis and determination of the appropriate credit rating
to be assigned to a specific utility.

CAN YOU SHARE YOUR THOUGHTS ON THE IMPORTANCE OF
“REGULATION” WITHIN THE CREDIT RATING PROCESS?

Yes. Regulation is a key factor in assessing the credit profile of a utility because
a state public utility commission determines rate levels (recoverable expenses
including depreciation and operations and maintenance, gas cost recovery, and
return on investment) and the terms and conditions of service.

While restructuring plans within the electric industry have drawn a
majority of the financial community’s recent attention due to the California and
Enron debacles, the universe of natural gas distribution utilities presents differing
operating conditions and diverse financial profiles as well. Thus review of a LDC
for purposes of assigning credit ratings includes an assessment of the business
risks the company faces within its particular jurisdiction, with regulatory support
perhaps the most important factor.

The evolving competitive structures from state-to-state affect utility
investment decisions because, before major energy investors will be willing to put
forward substantial sums of money, they will want to gain comfort that regulators
understand the economic requirements and the financial and operational risks of
an evolving industry and that their decision-making will be fair and will have a
significant degree of predictability.

For these reasons, rating agencies look for the consistent application of

sound economic regulatory principles by the commissions. If a regulatory body

STEVEN M. FETTER
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. 1 were to encourage a company to make investments based upon an expectation of

2 the opportunity to earn a reasonable return and/or appropriate recovery of funds
3 expended, and then did not apply regulatory principles in a manner consistent
4 with such expectations, investor interest in providing funds to such a utility would
5 decline, debt ratings would likely suffer, and the utility’s cost of capital would
6 increase.

7 Q. WHAT CREDIT RATINGS DOES SOUTHWEST CURRENTLY HOLD?

8 A S&P’s current corporate credit rating and senior unsecured ratings for Southwest
9 are “BBB-”, the lowest investment-grade rating. S&P rates the Company’s
10 preferred stock at “BB.” All of the S&P ratings have a Stable outlook. Moody’s
11 senior unsecured credit ratings for Southwest are “Baa2”, one notch above the
’ 12 lowest investment-grade level. Moody’s rating for preferred stock is at “Baa3.”
13 Moody’s has a Negative outlook on the Southwest ratings. Fitch’s senior
14 unsecured ratings for Southwest are at “BBB” level with preferred stock rated at
15 “BBB-”. Fitch’s ratings outlook is Stable.
16 The ratings designations for Southwest equate to low to very low quality
17 investment-grade debt, with S&P’s ratings on the threshold of going below
18 investment grade. As I will discuss, this is a precarious position for any regulated
19 electric or gas utility operating in the more uncertain industry environment we are
20 experiencing today, since one misstep or unforeseen negative occurrence could
21 push the utility down into below-investment-grade status.

22 Q. IN YOUR OPINION, WILL SOUTHWEST’S CUSTOMERS BENEFIT IF

. 23 SOUTHWEST’S DEBT IS RATED AT A HIGHER LEVEL THAN THE

STEVEN M. FETTER
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. 1 LOW TO VERY LOW QUALITY INVESTMENT-GRADE STATUS THAT

2 SOUTHWEST CURRENTLY POSSESSES?

3 A Yes. In the current U.S. investor-owned utility industry environment, within

4 which downgrades have overwhelmed the number of upgrades during the past
5 four years,’ I believe Southwest is in a very difficult position, with little margin of
6 error for negative events which might occur, often through no fault of its own. At
7 a utility rated at (or above) the “BBB+” level, one to two notches higher than
8 Southwest, customers benefit because their utility is able to raise debt capital
9 when needed to fund infrastructure requirements necessary to meet growth in
10 customer demand easier than a lower credit quality utility, and can refinance
11 maturing debt on more reasonable terms. This is especially true when volatility in
. 12 ' the energy/utility sector (like has been experienced during the past few years) has
13 tightened up liquidity within the debt market.
14 Moreover, the ability to access the debt market on favorable terms even
15 when poor market conditions exist is important because if an LDC needs to
16 expand or upgrade its distribution infrastructure to maintain system reliability or
17 be responsive to growth demand, debt funding is an advantageous source of
18 capital as it is typically more economical than equity financing. As ratings trend
19 down to the lowest-quality investment-grade level of “BBB-”, the utility
20 industry’s current unsettled state neutralizes many of the benefits I have described
21 above.

S For example, in 2000, S&P downgraded 65 utility holding companies and subsidiaries, versus 20
upgrades. The trend continued in 2001 with 81 downgrades and 29 upgrades, and in 2002 with 182 and 15,
. respectively. In 2003, the numbers ran 139 downgrades to 8 upgrades. (See S&P Research: U.S. Utilities’
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WHAT ARE SOME OF THE CONSEQUENCES OF SOUTHWEST’S
CREDIT RATING FALLING BELOW INVESTMENT-GRADE
QUALITY?

There would be a marked change in the investor profile for Southwest. Major
utility investors such as insurance companies and pension funds operate under
legal restrictions that severely limit their ability to invest in below investment-
grade debt instruments, or “junk bonds.” Mutual funds could also be affected
based upon what a particular fund has communicated to investors as to its
investment profile. Moreover, if Southwest were given a “junk bond” rating, the
Company would likely have to post bond or put up cash as collateral in various
contracts (such as for gas supply) or to meet certain regulatory commitments.
This, of course, would come at a time when access to Southwest’s existing credit
facilities likely would be limited by the financial institutions previously providing
the assistance. Finally, if Southwest were given below investment-grade status, it
would be severely limited in its ability to access the commercial paper (short-term
debt) market, if it could access it at all. Commercial paper is a key source of
funding for utilities, most of which have revenues that vary substantially
depending upon the time of year, and loss of access to that market can severely

impair financial liquidity.

IS IT EASY FOR A COMPANY THAT HAS BEEN DOWNGRADED TO

REGAIN ITS PRIOR CREDIT RATING?

Ratings Decline Continued in 2003, but Pace Slows, January 29, 2004.) Inote that 2004 has begun to show
a settling down of the prior negative movement for utility credit quality.

STEVEN M. FETTER
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. 1 A No, not at all. It is important to emphasize that within this more volatile

2 investment climate, it is far easier for a utility’s ratings to slip down due to a
3 financial “ding” than for that same utility to regain its earlier status once the
4 deficiency has been remedied. For that reason, I do not believe that any
5 weakening of Southwest’s credit profile could be easily remedied. My advice to
6 utility companies, investors and regulators alike is that nothing should be taken
7 for granted in the current investing environment.

8 Q. DOES THIS CONCLUDE YOUR TESTIMONY?

9 A Yes.

STEVEN M. FETTER
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Education University of Michigan Law School, J.D. 1979
Bar Memberships: U.S. Supreme Court, New York, Michigan
University of Michigan, A.B. (Communications) 1974

April 2002 — Present
President - REGULATION UNFETTERED — Rumson, NJ

Founder of advisory firm providing regulatory, legislative, financial, legal and strategic
planning advisory services for the energy and telecommunications sectors; federal and
state testimony; credit rating advisory services; negotiation, arbitration and mediation
services; and skills training in ethics, negotiation, and management efficiency.

o Service on Boards of Directors of: CH Energy Group (Chairman, Audit Committee;

Member, Governance and Nominating, Compensation, and Executive Committees),

National Regulatory Research Institute (at Ohio State University), Keystone Energy

Board, and Regulatory Information Technology Consortium; Member, Wall Street

. Utility Group and American Public Power Association; Participant, Keystone Center
Dialogue on Financial Trading and Energy Markets.

October 1993 — April 2002

Group Head and Managing Director; Senior Director -- Global Power Group, Fitch IBCA
Duff & Phelps -- New York/Chicago

Manager of 18-employee ($15 million revenue) group responsible for credit research and
rating of fixed income securities of U.S. and foreign electric and natural gas companies
and project finance.

¢ Led an effort to restructure the global power group that in three years time resulted in
75% new personnel and over 100% increase in revenues, transforming a group
operating at a substantial deficit into a team-oriented profit center through a
combination of revenue growth and expense reduction.

e Achieved national recognition as a speaker and commentator evaluating the effects of
regulatory developments on the financial condition of the utility sector and individual
companies; Cited by Institutional Investor (9/97) as one of top utility analysts at rating
agencies; Frequently quoted in national newspapers and trade publications including
The New York Times, The Wall Street Journal, International Herald Tribune, Los
Angeles Times, Atlanta Journal-Constitution, Forbes and Energy Daily; Featured

. speaker at conferences sponsored by Edison Electric Institute, Nuclear Energy

Institute, American Gas Assn., Natural Gas Supply Assn., National Assn. of
Regulatory Utility Commissioners (NARUC), Canadian Electricity Assn.; Frequent
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invitations to testify before U.S. Senate (on C-Span) and House of Representatives,
. and state legislatures and utility commissions.

e Participant, Keystone Center Dialogue on Regional Transmission Organizations;
Member, International Advisory Council, Eisenhower Fellowships; Author, "A Rating
Agency's Perspective on Regulatory Reform," book chapter published by Public
Utilities Reports, Summer 1995; Advisory Committee, Public Utilities Fortnightly.

March 1994 — April 2002
Consultant -- NYNEX -- New York, Ameritech -- Chicago, Weatherwise USA -- Pittsburgh

Provided testimony before the Federal Communications Commission and state public
utility commissions; Formulated and taught specialized ethics and negotiation skills
training program for employees in positions of a sensitive nature due to responsibilities
involving interface with government officials, marketing, sales or purchasing; Developed
amendments to NYNEX Code of Business Conduct.

October 1987 - October 1993
Chairman; Commissioner -- Michigan Public Service Commission - Lansing

Administrator of $15-million agency responsible for regulating Michigan’s public utilities,

telecommunications services, and intrastate trucking, and establishing an effective state

energy policy; Appointed by Democratic Governor James Blanchard; Promoted to
. Chairman by Republican Governor John Engler (1991) and reappointed (1993).

e |Initiated case-handling guideline that eliminated agency backlog for first time in 23
years while reorganizing to downsize agency from 240 employees to 205 and
eliminate top tier of management; MPSC received national recognition for fashioning
incentive plans in all regulated industries based on performance, service quality, and
infrastructure improvement.

e Closely involved in formulation and passage of regulatory reform law (Michigan
Telecommunications Act of 1991) that has served as a model for other states;
Rejuvenated dormant twelve-year effort and successfully lobbied the Michigan
Legislature to exempt the Commission from the Open Meetings Act, a controversial
step that shifted power from the career staff to the three commissioners.

o Elected Chairman of the Board of the National Regulatory Research Institute (at Ohio

State University); Adjunct Professor of Legislation, American University’s Washington

College of Law and Thomas M. Cooley Law School, Member of NARUC Executive,

Gas, and International Relations Committees, Steering Committee of U.S.

Environmental Protection Agency/State of Michigan Relative Risk Analysis Project,

| and Federal Energy Regulatory Commission Task Force on Natural Gas Deliverability;

} Eisenhower Exchange Fellow to Japan and NARUC Fellow to the Kennedy School of
| Government; Ethics Lecturer for NARUC.

| . August 1985 - October 1987




Acting Associate Deputy Under Secretary of Labor; Executive Assistant to the Deputy
‘ Under Secretary -- U.S. Department of Labor -- Washington DC

Member of three-person management team directing the activities of 60-employee agency
responsible for promoting use of labor-management cooperation programs. Supervised a
legal team in a study of the effects of U.S. labor laws on labor-management cooperation
that has received national recognition and been frequently cited in law reviews (U.S. Labor
Law and the Future of Labor-Management Cooperation, w/S. Schlossberg, 1986).

January 1983 - August 1985
Senate Majority General Counsel; Chief Republican Counsel -- Michigan Senate -- Lansing

Legal Advisor to the Majority Republican Caucus and Secretary of the Senate; Created
and directed 7-employee Office of Majority General Counsel; Counsel, Senate Rules and
Ethics Committees; Appointed to the Michigan Criminal Justice Commission, Ann Arbor
Human Rights Commission and Washtenaw County Consumer Mediation Committee.

March 1982 - January 1983
Assistant Legal Counsel -- Michigan Governor William Milliken -- Lansing

Legal and Labor Advisor (member of collective bargaining team); Director, Extradition and
Clemency, Appointed to Michigan Supreme Court Sentencing Guidelines Committee,
. Prison Overcrowding Project, Coordination of Law Enforcement Services Task Force.

~

October 1979 - March 1982
Appellate Litigation Attorney -- National Labor Relations Board -- Washington DC

Other Significant Speeches and Publications

e Climate Change and the Electric Power Sector: What Role for the Global Financial
Community (during Fourth Session of UN Framework Convention on Climate Change
Conference of Parties, Buenos Aires, Argentina, November 3, 1998)(unpublished)

e Regulation UnFettered: The Fray By the Bay, Revisited (National Regulatory Research
Institute Quarterly Bulletin, December 1997)

e The Feds Can Lead...By Getting Out of the Way (Public Utilities Fortnightly, June 1, 1996)

e Ethical Considerations Within Utility Regulation, w/M. Cummins (National Regulatory
Research Institute Quarterly Bulletin, December 1993)

» Legal Challenges to Employee Participation Programs (American Bar Association, Atlanta,
Georgia, August 1991) (unpublished)

e Proprietary Information, Confidentiality, and Regulation's Continuing Information Needs: A
. State Commissioner’s Perspective (Washington Legal Foundation, July 1990)
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American Gas Association

Joint Statement of the American Gas Association and the Natural Resources
Defense Council

Submitted to the National Association of Regulatory Utility Commissioners
July 2004

The American Gas Association (AGA) and the Natural Resources Defense Council
(NRDC) recognize the many benefits of using clean-burning natural gas efficiently to
provide high quality energy services in all sectors of the economy. This statement
identifies ways to promote both economic and environmental progress by removing
barriers to natural gas distribution.companies’ investments in urgently needed and
cost-effective resources and infrastructure.

NRDC and AGA agree on the importance of state Public Utility Commissions’
consideration of innovative programs that encourage increased total energy
efficiency and conservation in ways that will align the interests of state regulators,
natural gas utility company customers, utility shareholders, and other stakeholders.
Cost-effective opportunities abound to improve the efficiency of buildings and
equipment in ways that promote the interests of both individual customers and entire
utility systems, while improving environmental quality. For example, when energy
supply and delivery systems are under:stress, even relatively modest reductions in
use can yield significant additional cost savings for all customers by relieving strong
upward pressures on short-term prlces

NRDC and AGA also encourage state Commissions to support gas distribution

company efforts to manage volatility in energy prices and reduce volatility risks for
customers. e

The Energy Efficiency Problerh-:.ﬁég:t}lated Natural Gas Utilities are Penalized
for Aggressively Promoting Energy Efficiency

Local natural gas distribution companies (gas utilities) have very high fixed costs.
These fixed costs include the costs of maintaining system safety and reliability
throughout the year, staffing customer service telephone lines 24 hours a day and
doing what it takes each day of the year to ensure the safe and reliable delivery of
natural gas to homes, schools, hospltals retailers, factories and other customers,

LT

Natural gas utilities typically purchase:natural gas on behalf of their customers, and
pass through the cost without markup.: This means that natural gas utilities do not
profit from their acquisitions of natural gas to serve customer needs. The profit




(authorized level of rate of return) comes from the rates utilities charge for
transporting the natural gas to customérs’ homes and businesses.

The vast majority of the non-commodity costs of running a gas distribution utility are
fixed and do not vary significantly from month to month. However, traditional utility
rates do not reflect this reality. Traditional utility rates are designed to capture most
of approved revenue requirements for fixed costs through volumetric retail sales of
natural gas, so that a utility can recover these costs fully only if its customers
consume a certain minimum amount of natural gas (these amounts are normally
calculated in rate cases and generally are based on what customers consumed in
the past). Thus, many states’ rate structures offer — quite unintentionally — a
significant financial disincentive for natural gas utilities to aggressively encourage
their customers to use less natural gas, such as by providing financial incentives and
education to promote energy-efﬁmency -and conservation techniques.

When customers use less natural gas-:, utility profitability almost always suffers,
because recovery of fixed costs is reduced in proportion to the reduction in sales.
Thus, conservation may prevent the utility from recovering its authorized fixed costs
and earning its state-allowed rate.of return. In this important respect, traditional utility
rate practices fail to align the interests ‘of utility shareholders with those of utility
customers and society as a whole. This need not be the case. Public utility
commissions should consider utility rate proposals and other innovative programs
that reward utilities for encouraging conservation and managing customer bills to
avoid certain negative impacts associated with colder-than-normal weather. There
are a number of ways to do this, and NRDC and AGA join in supporting mechanisms
that use modest automatic rate true-ups to ensure that a utility’s opportunity to
recover authorized fixed costs is not hald hostage to fluctuations in retail gas sales.!
We also support performance-based incentives designed to allow utilities to share in
independently verified savings assocrated with cost-effective energy efficiency
programs. - “_,

Many states' rate structures also place'utilities at risk for variations in customer
usage based on variations in weather from a normal pattern. This variation can be
both positive and negative. Utilities' allowed rate of return is premised on the
expectation that weather will be.normal, on average, and that customer use of gas

[T A

For example, in 2003 the Oregon Public Utility Commission approved a “conservation tariff” for
Northwest Natural Gas Company (NW Natural) “to break the link between an energy utility’s sales
and its profitability, so that the utility can assist its customers with energy efficiency without
conflict.” The conservation tariff seeks to do that by using modest periodic rate adjustments to
“decouple” recovery of the utility’s authorized fixed costs from unexpected fluctuations in retail
sales. See Oregon PUC Order No. 02-634, Stipulation Adopting Northwest Natural Gas Company
Application for Public Purpose Funding and Distribution Margin Normalization (Sept. 12, 2003).
In California, PG&E and other gas utilities have a long tradition of investment in energy efficiency
services, including those targeting low-income households, and the PUC is now considering

- further expansion of these investments alohg with the creation of performance-based incentives
tied to verified net savings. Californi# alsa pioneered the use of modest periodic true-ups in rates
to break the linkage between utilities! financial health and their retail gas sales, and has now
restored this policy in the aftermath of anill-fated industry restructuring experiment. Thus, in
March 2004, Southwest Gas Company received an order that authorizes it to establish a margin
tracker that will balance actual margln rev?enues to authorized levels.




. will maintain a predictable pattern going forward. Proposals by utilities to decouple
revenues from both conservation-induced usage changes and variations in weather
from normal have sometimes been characterized as attempts to reduce utilities’ risk
of earning their authorized return. The result of these rate reforms, in this regulatory
view, should be a lowered authorized return. But reducing authorized returns would
penalize utilities for socially beneficial advocacy and action, including efforts to
create mechanisms that minimize*rthe'volatility of customer bills.

Our shared objective is to give utlhtnes real incentives to encourage conservation and

energy efficiency. With properly desng ed programs, the benefits could be significant
and widespread: "

e Customers could save money by using less natural gas;

. o Reduced overall use will help push down short-term prices at times when
markets are under stress, reducing costs for all customers (whether or not
they participate in the utility programs);

o Utilities would recover their costs and have a fair opportunity to earn their
allowed return;

e State policies to encourage economic development could be enhanced by
increased energy efficiency and lower business energy costs;

e State PUCs would be able to support larger state policy objectives as well as
programs that reflect the public’s desire to use energy efficiently and wisely.

In today’s climate of rapidly changitig ‘hatural gas prices, such reforms make good
. sense for consumers, shareholders state governments, and the environment.

Natural Gas Consumers, Price Vol. |‘I|ty and Resource Portfolio Management.
Another area of concern shared by: NRDC and AGA is the impact of natural gas
price volatility on natural gas constirhers, which can be exacerbated by limited
diversification of utilities’ resource portfolios. Today many of the nation’s natural gas
utilities find themselves relying on short-term markets for most of their gas needs,
with either the encouragement orthe:acquiescence of their regulators. During much
of the 1990’s this approach was typically advantageous to consumers, as the market
price of natural gas was generally low and did not fluctuate dramatically. As
wholesale natural gas prices have risen since 2000 and become more volatile,
however, many utilities and commissions are reconsidering this emphasis on short-
term market purchases.

While purchasing practices based on short-term supply contracts may offer
consumers relatively low-cost natural gas, those consumers are also exposed to
more volatile prices and natural gas-biils that may rise and fall unpredictably. Public
Utility Commissions should favorably consider gas distribution company proposals to
manage volatility, such as through hedglng, fixed-price contracts of various
durations, energy-efficiency improverfients in customers’ buildings and equipment,
and other measures designed to'provide greater certainty about both supply
adequacy and price stability. Achieving these goals will sometimes require paying a
premium over prevailing spot marketprices. Like diversified investment portfolios
that are designed to mitigate risk, prudent hedging plans should be encouraged as a
way to help stabilize gas prices and:ensure long-term access to affordable natural
. gas services. W
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Resolution on Gas and Electric Energy Efficiency

WHEREAS, The National Association of Regulatory Utility Commissioners (NARUC), at its July
2003 Summer Meetings, adopted a Resolution on State Commission Responses 1o the Natural Gas
Supply Situation that encouraged State and Federal regulatory commissions to review and
reconsider the level of support and incentives for existing gas and electric utility programs designed
to promote and aggressively implement cost-effective conservation, energy efficiency,
weatherization, and demand response in both gas and electricity markets; and

WHEREAS, The National Petroleum Council (NPC), in its September 25, 2003 report on
Balancing Natural Gas Policy — Fueling the Demands of a Growing Economy, found that greater
energy efficiency and conservation are vital near-term and long-term mechanisms for moderating
price levels and reducing volatility and recommended all sectors of the economy work toward
improving demand flexibility and efficiency; and '

WHEREAS, The NPC, in its report, identified key elements of the effort to maintain and continue
improvements in the efficient use of electricity and natural gas, including (but not limited to:

(i) enhanced and expanded public education programs for energy conservation, efficiency, and
weatherization,

(ii) DOE identification of best practices utilized by States for low-income weatherization
programs and to encourage nation-wide adoption of these practices,

(iii) a review and upgrade of the energy efficiency standards for buildings and appliances (to
reflect current technology and relevant life-cycle cost analyses) to ensure these standards remain
valid under potentially higher energy prices

(iv) promote the use of high-efficiency consumer products including advanced building
materials, Energy Star appliances, energy “smart” metering and information control devices

(v) on-peak electricity conservation to minimize the use of gas-fired electric generating plants,

(vi) the use of combined-cycle gas-fired electric génerating units instead of less-efficient gas-
fired boilers, and

(vii) clear natural gas and power price signals; and

(viii) remove regulatory and rate structure incentives to inefficient use of natural gas and
electricity; and .

WHEREAS, The NARUC, at its November 2003 annual convention, adopted a Resolution
Adopting Natural Gas Information “Toolkit” which encouraged the NARUC Natural Gas Task
Force, to review (among other things) the findings and recommendations in the NPC report that
have regulatory implications for State commissions for improving and promoting energy efficiency
and conservation initiatives, including consumer outreach and education, review of regulatory
throughput incentives; and :




WHEREAS, The American Council for an Energy-Efficient Economy (“ACEEE”), in its
December 2003 report on Responding to the Natural Gas Crisis: America’s Best Natural Gas
Energy Efficiency Programs, (i) identified States and utilities with programs that many would
consider best practice or model programs for all types of natural gas customers and all principal
natural gas end-use technologies, and (ii) found that these programs are concentrated in relatively
few States and regions and could be expanded in other parts of the country to great benefit; and

WHEREAS, the National Resources Defense Council (NRDC), the American Gas Association
(AGA) and the ACEEE have recently adopted a Joint Statement noting that traditional rate
structures often act as disincentives for natural gas utilities to aggressively encourage their
customers to use less gas. Therefore, the NRDC, AGA, and the ACEEE have urged public utility
commissions to align the interests of consumers, utility shareholders, and society as a whole by
encouraging conservation. Among the mechanisms supported by these groups are the use of
automatic rate true-ups to ensure that a utility’s opportunity to recover authorized fixed costs is not
held hostage to fluctuations in retail gas sales; now therefore be it

RESOLVED, That the Board of Directors of the National Association of Regulatory Utility
Commissioners (NARUC), convened in its 2004 Summer Meetings in Salt Lake City, Utah,
encourages State commissions and other policy makers to support the expansion of natural gas
energy efficiency programs and electric energy efficiency programs, including those designed to
promote consumer education, weatherization, and the use of high-efficiency appliances, where
economic, and to address regulatory incentives to address inefficient use of gas and electricity; and
be it further

RESOLVED, That the Board of Directors of the NARUC, encourages State and Federal policy
makers to: (i) review and upgrade the energy efficiency standards for buildings and appliances,
where economic, to ensure these standards remain valid under potentially higher energy prices, and
(i) promote the use of high-efficiency consumer products, where economic, including advanced
building materials, Energy Star appliances, and energy “smart” metering and information control
devices; and be it further

RESOLVED, That Board of Directors of NARUC encourages State Commissions to review and
consider the recommendations contained in the enclosed Joint Statement of the American Gas
Association, the Natural Resources Defense Council, and the American Council for an Energy-
Efficient Economy; and be it further

RESOLVED, That the Board of Directors of the NARUC recognizes that the best approach
towards promoting gas energy efficiency programs and electric energy efficiency programs for any
single utility, State or region may likely depend on local issues, preferences and conditions.

Sponsored by the NARUC Natural Gas Task Force, Committee on Gas, Committee on Consumer
Affairs, Committee on Electricity, and Committee on Energy Resources and the Environment
Adopted by the NARUC Board of Directors July 14, 2004
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BEFORE THE ARIZONA CORPORATION COMMISSION

Prepared Direct Testimony
of
EDWARD B. GIESEKING

1 Please state your name and business address.
A. 1 My name is Edward B. Gieseking. My business address is

5241 Spring Mountain Road, Las Vegas, Nevada 89150-0002.
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2 By whom are you employed and in what capacity?

-
-
o
N

I am employed by Southwest Gas Corporation (Southwest or

-
N

the Company) in the Pricing and Tariffs Department as

-
w

Director/Pricing and Tariffs.

—
N
0O
w

Please state your educational background and business

15 experience.

16 J]A. 3 I received a Bachelor of Arts degree in Business
17 Management from Sonoma State University in 1985 and a
18 Master of Arts degree in Regulatory Economics from New
19 Mexico State University in 1993.

20 From 1983 through 1993, I was employed by Pacific
21 Gas and Electric Company in various capacities, including
22 the position of Regulatory Analyst in the Revenue
23 Requirements and Rates departments. My responsibilities
24 as a Regulatory Analyst primarily involved the
25 development of pricing structures and supporting rate
26 requests before the California Public Utilities

N
~J

Commission.
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In 1993, I began my career with Southwest as a
Specialist in the Rates department. I was assigned
responsibility for wmwonitoring and participating in
California regulatory activity and reporting impacts to
Company management. In 1995 I was promoted to Senior
Specialist in the Regulatory Affairs department and
subsequently promoted to Manager of the department in
1998. In addition to the day-to-day management of the

department, my responsibilities included the supervision

-

of regulatory filings to ensure timely and accurate

-
- O O O N o o »~ N

submittals, and serving as the Company liaison with state

-
N

regulatory agency and state consumer advocate

-
w

professionals.

-t
S

In August 2002, I was promoted to the position of

16 Senior Manager of the Pricing and Tariffs department and

16 was subsequently promoted to my current position.

171Q. 4 Please state Dbriefly the nature of your present

18 responsibilities and duties with Southwest.

19]A. 4 I report to the Vice President/Pricing and I am

20 responsible for the development of rate design and tariff

21 proposals for Southwest.

2210 5 Have vyou previously testified before any regulatory

23 ‘commissions?

2412 5 Yes, I have testified before the Arizona Corporation

25 Commission (Commission), the Public Utilities Commission

26 of Nevada, and the California Public Utilities
. 27 Commission.
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SUMMARY
Q. 6
A. 6
Q. 7
A. 7

What is the purpose of your prepared direct testimony in
this proceeding?

I am the Company’s rate design policy witness. I describe
Southwest’s rate design goals and explain how Southwest’s
proposed rate design will achieve those goals.

I am also sponsoring a proposal to implement a
ratemaking mechanism to decouple Southwest’s recovery of
residential authorized non-gas revenue (margin) per
customer from the level of sales. Southwest’s residential
rate design proposal is dependent on whether the
Commission authorizes Southwest’s residential margin
decoupling proposal. Consequently, Southwest is
presenting two residential rate design proposals. One
proposal should be iﬁplemented in association with.the
proposed decoupling of margin from sales, and if the
Commission does not authorize margin decoupling, an
alternative proposal that recovers a greater amount of
authorized margin from the basic service charge and first
block commodity rate is proposed.

What is the overall objective of Southwest’s rate design?
Southwest’s goal is to design rates that improve the
Company’s opportunity to realize the Commission-
authorized margin level. This is accomplished by
maximizing, to the extent possible given other rate
design. considerations, a movement toward cost-based

pricing for its gas distribution services.
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How does Southwest’s existing rate design affect its

2 ability to realize the Commission-authorized margin?

3|lA. 8 To the extent that current rates are designed to recover
4 a significant portion of Southwest’s margin through
5 commodity rate components, decreased sales associated
6 with increased efficiency and conservation have prevented
7 Southwest from recovering the Commission-authorized
8 margin levels. This has hindered Southwest’s ability to
9 earn its authorized rate of return. In this rate case,
10 Southwest 1is proposing implementation of a rate design
1" aligned more closely with cost causation factors. This
12 will provide Southwest with an increased opportunity to
13 earn its authorized rate of return.

. 141Q. 9 What relationship does the residential margin decoupling
15 proposal have to Southwest’s residential rate design
16 proposal?

17]A. 9 Southwest’s residential rate design proposal is dependent
18 upon the Commission’s approval of the residential margin
19 decoupling mechanism. The proposed margin decoupling
20 | mechanism will accomplish Southwest’s rate design
21 objective of stabilizing wmargin recovery for the
22 residential classes and allow a more gradual movement
23 towards cost based rates for the residential classes.

24 Southwest recognizes that a movement to fully
25 cost-based rates for residential customers  might

. 26 interfere with competing rate design considerations.
27 Therefore, Southwest has developed a mechanism that will
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accomplish the goal of stabilizing residential margin
recovery while making a more gradual shift towards
cost-based rates. This mechanism, referred to Dby
Southwest as the Conservation Margin Tracker (CMT), will
decouple Southwest’s residential margin recovery from the
volume of gas delivered in a given month and re-couple

residential wmargin recovery to the number of customers

served each month. The true-up of Southwest’s actual

margin recovery with the authorized per customer margin
would lessen Southwest’s need for a fully cost-based rate
structure to recover its authorized margin.

Why is it appropriate to consider different rate design
proposals contingent on the adoption of the CMT?

If the Commission approves the proposed CMT, the need fpr
residential margin stabilization through rate design is
less urgent. As discussed in the testimonies of Southwest
witnesses Messrs. Jeffrey W. Shaw, Theodore K. Wood and
Robert A. Mashas, Southwest has been unable to attain its
authorized rate of return over a considerable period of
time. One of the primary contributing factors is that
Southwest has not realized the Commission~-authorized
margin per customer for a number of general rate case
cycles. Southwest has not recovered its authorized margin
per customer because a significant portion of Southwest’s
margin recovery is dependent upon the gas sales volume,
and Southwest has been experiencing a steady decline in

average use per customer.
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If Southwest is denied authority to address the

-—

problem of margin recovery through the proposed CMT,
Southwest’s rate design proposal that provides additional
margin stabilization through greater movement toward cost
of service rates should be considered.

RATE DESIGN

Q. 11 Why is the principle of cost-based pricing the focus of
your rate design?
A. 11 Excluding the cost of gas, virtually all of Southwest’s

costs of service are “fixed” in nature and do not vary

- O O 00 ~N OO ;U A WO N
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with changes in customer consumption. Because of the

-
N

steady decline in consumption per customer, Southwest’s

-
w

current rate design has not provided the Company a

-
=N

reasonable opportunity to recover its distribution cost

16 investment and related fixed <costs of service.
16 Southwest’s proposed rate design, which more closely
17 reflects the fixed nature of Southwest’s costs, will
18 provide a more reasonable opportunity for Southwest to
19 fecover its authorized margin and earn its authorized
20 rate of return.

21 The cost of operating Southwest’s gas distribution
22 system is comparable, by way of analogy, to the cost
23 associated with the ownership and operation of an
24 automobile. When a consumer contemplates the purchase of
25 an automobile, he or she knows that a large capital

outlay will be required. The consumer must fund the fixed

NN
~N o

cost, whether or not the vehicle is driven one mile or

| Form No. 155.0 (03/2001) Word -6-
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. 1 ten thousand miles. The customer also knows that there

2 are other fixed costs of owning the vehicle, such as
3 scheduled maintenance, insurance and taxes. What the
4 consumer receives for this fixed cost of ownership is the
5 availability of the automobile whenever it is needed. The
6 consumer also knows there 1is a variable «cost of
7 ownership, i.e. the cost of gasoline, and the consumer
8 takes this into consideration when deciding how and when
9 to use the vehicle.
10 Similar to the concept that the £fixed cost of
11 automobile ownership is not a function of how many miles
12 it is driven, Southwest’s fixed cost of service is not
13 dependent on how much natural gas 1is consumed.
. 14 Southwest’'s proposed rate design recognizes that the
15 Commigsion-authorized fixed costs of gas distribution
16 service should be recovered from éustomers who have the
17 availability of a safe and reliable gas distribution
18 system.

19]1Q. 12 1Is there a conflict between conservation goals and your

20 recommendation for a pricing structure that recovers more
21 distribution costs in fixed charges and non-discretionary
22 commodity components?

23]A. 12 No. Referring again to the automobile analogy, it has

24 been demonstrated that increasing the wvariable cost of
25 ownership, primarily gasoline prices, affects driving
26 habits. Similarly, when natural gas commodity rates are
.27 set at or near the marginal cost of service, consumers
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. 1 are provided a price signal that encourages the most
2 efficient use of the resource. Even if none of
3 Southwest’s distribution costs were recovered in the
4 commodity portion of Southwest’s rates, the gas cost
5 component of the commodity rate provides a significant
6 incentive for customers to conserve.
71Q. 13 Why doesn’t the cost of gas distribution service decrease
8 when gas consumption decreases?
9]A. 13 Unlike the electric industry, where a significant portion
10 of the margin rate is composed of generation capacity
11 costs, Southwest’s gas margin rates only include the
12 costs of distribution service (gas industry capacity
13 costs are recovered as a component of gas cost rates on
. 14 an equal-cents-per-therm commodity basis through the
15 Purchased Gas Cost Adjustment mechanism). The majority of
16 Southwest’s non-gas costs are associated with the
17 addition of customers to the distribution system, not the
18 annual volume of gas consumed.
19 | RESIDENTIAL GAS SERVICE RATE DESIGN
20 Q. 14 Please describe Southwest’s proposed changes to the
21 residential rate schedules.
221 A. 14 Southwest proposes changes to the residential rate
23 schedules as follows: 1) that its current residential
24 customer class be subdivided into single-family and"
25 multi-family classes; 2) that the first block volumes of
. 26 the commodity rates for those schedules be set to capture
27 approximately 50 percent of total seasonal volume;
Form No. 155.0 (03/2001) Word -8-
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3) that the low-income rate discount be incorporated into
the residential schedules and the stand-alone low-income

schedule be discontinued; and 4) that the Special

Residential rate schedules for air-conditioning and
electric generation be discontinued.

Q. 15 What is the ©purpose of subdividing the current
residential rate schedule into single- and multi-family?

A. 15 Southwest has determined that there are considerable

© 0 N OO o A W N

differences in the cost of service and consumption

—
o

characteristics between these groups of residential

-
—

customers. Establishing these classes will allow

-
N

Southwest to more accurately establish rates that

-
w

represent the cost of distribution service to these

-
B =S

distinct groups.

15| Q. 16 Why has Southwest adjusted the first block volumes of the
16 commodity rates?

17 ]A. 16 When rates were established in Southwest’s last general
18 rate case, the number of therms in the first block of
19 residential commodity rates was set approximately equal
20 to the arithmetic average seasonal use per customer.
21 However; only 32 percent of residential customers’
22 consumption exceeds the first block volume. Because a
23 large number of customers’ consumption does not exceed
24 the first block volumes, there is a significant reduction
25 in the margin stabilization that this rate design was

intended to provide. Setting the first block volumes of

N
()]

N
~J

the commodity rates for those schedules at a level that
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captures approximately 50 percent of total seasonal

volume creates a rate design that provides improved

margin stabilization for Southwest and cold weather high
bill mitigation for customers.

Q. 17 Why has Southwest proposed the change to the low-income
residential gas service?

A. 17 Southwest has completed upgrades to its billing system -
that allows for the low income assistance discount to be

calculated on each customer bill, eliminating the need to

© © 0 N OO O A~ O

have a separate rate schedule for this customer class.
11 Customers eligible for the rate discount will now have
12 the total amount of their discount displayed on the bill.
13]Q. 18 1Is Southwest proposing any other changes to the low

. 14 income discount?

15]A. 18 Yes. Southwest is very concerned about the impact of a

16 rate increase on financially disadvantaged customers. To
17 mitigate the impact of a rate increase in this
18 proceeding, Southwest proposes that the low -income
19 discount be adjusted such that eligible customers receive
20 approximately 25 percent of the average residential rate
21 increase. This mitigation has been accomplished by making
22 adjustments to both the otherwise applicable residential
23 basic service charge and the commodity rates.
24 Compared to the discount provided under the current
25 Low Income Residential Gas Service rate schedule,
26 eligible customers will receive a greater benefit. Under
. 27 the current Low Income Residential Gas Service schedule,
Form No, 155.0 (03/2001) Word -10-




. 1 customers receive a one-dollar discount on their basic
2 service charge and a 20 percent discount on their
3 commodity rates during the winter months on the first
4 150 therms. Southwest’s proposed low-income rate retains
5 the current low-income basic service charge of $7 and
6 provides 15 percent discount on the commodity rates on
7 all consumption year round.
8 The proposed discount recognizes that the cost to
9 serve this customer segment has increased since rates
10 were established in the last general rate case, but
11 mitigates the impact of higher utility bills on eligible
12 customers.
13 If Soui:hwest's proposed increase in margin for the

. 14 residential class 1is adjusted in this proceeding,
15 Southwest recommends that the low-income commodity rate
16 discount and low-income basic service charge be adjusted
17 such that the margin increase to low-income customers
18 results in low-income customers receiving approximately
19 25 percent of the average residential increase.
2010. 19 Why has Southwest discontinued the Special Residential
21 _ Gas Service schedules?
221A. 19 The only difference between the Residential Gas Service
23 rate and the rates for these customers is a lower summer
24 second block rate. This rate differential was designed to
25 reflect expected off-peak use of these customer types and

. 26 to provide Southwest with the opportunity to encourage
27 off-peak consumption.
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. 1 However, there are very few customers taking
service under Schedule No. G-15, Special Residential Gas
Service for Air-conditioning and currently no customers

taking service under Schedule No. G-16, Special

2

3

4

5 Residential Gas Service for Electric Generation.

6 Furthermore, an analysis ' of the consumption

7 characteristics of the few customers served under

8 Schedule No. G-15 shows that there is little difference
9 between these customers and other residential customers.
10 Therefore, Southwest proposes to serve these groups under
11 their otherwise applicable residential rate schedule.
12]1Q. 20 What is the result of moving residential rates to reflect
13 cost of service?

. 14 ]A. 20 Less margin is recovered in the second block commodity
15 rate component. As a result, the basic service charge and

16 the first block commodity rate increases.

17]Q. 21 You have previously explained the reason for Southwest’s

18 proposal for two residential rate designs. What are the
19 similarities and differences between the alternative
20 residential rate designs?

21|A. 21 Both partially decouple residential margin recovery from

22 sales and re-couple margin recovery to the number of
23 customers by moving to rates based on cost of service.
24 Both proposals assign the same level of margin
25 responsibility and, except for the level of the rates,
.26 contain the same tariff provisions. The only difference
27 in the proposals is the extent to which they move toward
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cost-based rates.

If the Commission approves the CMT, there is less
need to stabilize margin recovery through rate design
and, therefore, a more gradual adjustment in the current
rate structure towards cost-based rates is appropriate.
On the other hand, if the Commission does not authorize
the CMT, the alternative rate design moves toward a
cost-based structure more rapidly. Generally, a more

rapid movement towards cost-based rates requires a
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greater percentage of cost recovery through fixed rate

-—
-—

components and a corresponding reduction of cost recovery

-
N

through usage sensitive rate components.

N
w
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22 How does Southwest’s request impact residential

-
=N

customers?

15JA. 22 1I1f the Commission adopts the rate design that Southwest
16 proposes in conjunction with the CMT, the single-family
17 average summer bill would increase $5.09 and the average
18 winter bill would increase $10.33. The wmulti-family
19 average summer bill would increase $4.41 and the average
20 winter bill would increase $6.81.
21 If the Commission adopts Southwest’s alternative
22 rate design, the single-family average summer bill would
23 increase $6.86 and the average winter bill would increase
24 $6.38. The multi-family average summer bill would
25 increase $5.66 and the average winter bill would increase
26 $5.40.
"I' 27
|
\
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GENERAL GAS SERVICE RATE DESIGN

Q. 23
A. 23
Q. 24
A. 24

What are Southwest’s proposed changes to the general gas
service rate schedules? |

Southwest is proposing an expansion of the general
service sub-classes from three to four, and a realignment
of the customers by annual consumption as shown in the

following table.

Present Rate Schedule Proposed Rate Schedule

Sm. General (0 - 7,200) Sm. General (0 - 600)
Med. General (601 - 7,200)
Med. General (7,201 - 180,000) Ig. General (7,201 - 180,000)

Lg. General (7,201 - 180,000) Transportation Eligible (TE)
(over 180,000)

Southwest has also revised the billing determinant
calculation for the Transportation Eligible General Gas
Service customers.

Why has Southwest expanded the general service classes?

Approximately 50 percent of the current Small General Gas
Service customers use less than 600 therms per year, vet
account for less than eight percent of the customer class
total annual usage. The disparity in customer size
between these smallest of the small and the remaining
Small General Gas Service customers was an obstacle to
adjusting rates to more closely reflect Southwest’s fixed
cost of providing service. For that reason, Southwest
separated the current Small General Gas Service customers

into small and medium classes.
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25 What is the reason for the change in the demand billing
determinant calculation?
A. 25 Southwest’s current Large General Gas Service rate

schedule features a three-part rate structure with

approximately 50 percent of the customer class margin
recovered through the demand component of the rate
structure. An individual customer’s monthly demand charge
is equal to the product of the demand charge rate

multiplied by each customer’s coincident peak throughput

O O 0o N o O o~ W N

during the month in which the utility’s peak demand is
11 established. This pricing structure is inconsistent with
12 cost of service pricing.
13 To be consistent with cost of service pricing,
. 14 these customers’ demand billing should be determined on
15 each customer’s non-coincident peak throughput.
16 ] Q. 26 Why is a non-coincident demand rate more consistent with
17 cost of service pricing?

18}A. 26 Unlike a gas transmission system, which is generally

19 linear and must be sized to meet the coincident demand of
20 its wusers, the distribution system is networked and
21 portions of it may reach peak demand when other portions
22 have unused capacity. This is recognized in Southwest’s
23 class cost of service study through the allocation of the
24 demand portion of distribution mains on non-coincident
25 peak volumes.
‘I' 261 . .
271 .
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OTHER RATE DESIGN AND TARIFF CHANGES

Q. 27

What other rate design and tariff changes is Southwest
proposing in this filing?

Southwest is proposing to: 1) establish a basic service
charge for Air-Conditioning Gas Service, rather than
charging the otherwise applicable basic service charge;
2) modify the applicability of Schedule No. G-60,
Cogeneration Gas Service, to include all electric
generation service and change the schedule name to
Electric Generation Gas Service; 3) adjust the Service
Establishment and Returned Item charges to reflect
current costs; 4) incorporate language on Sheet No. 13
describing Southwest’s pricing for transportation service
and cancel Sheet No. 14, Effective Transportation Rates
Applicable to Arizona Schedules; 5) close Schedule
No. G-75, Small Essential Agricultural User Gas Service,

to new customers, and reclassify current customers to the

~applicable general service schedule where it benefits the

customer; 6) close Schedule No. G-35, Gas 8Serxrvice to
Armed Forces, and reclassify current customers to the
applicable general service schedule; and 7) make
miscellaneous changes to Southwest’s Rules to reflect
proposed changes in rate schedules and conform
Southwest’s Arizona Gas Tariff language to current
business practice.

Southwest witness A. Brooks Congdon describes these

changes and the calculation of rates in his direct testimony.
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CONSERVATION MARGIN TRACKER (CMT)

Q. 28

You have previously discussed Southwest’s goal of
decoupling residential margin recovery from sales. How
can this be accomplished?

One approach would be to use a straight-fixed-variable
(SFV) rate design where fixed demand and customer-related
costs are recovered from customers through fixed monthly
charges and variable costs are recovered through a
volumetric charge. Although this type of rate design is
commonly employed by the Federal Energy Regulatory
Commission in the setting of rates for natural gas
interstate transmission pipelines, it is not widely used
to establish local distribution rates. The State of
Georgia is the only state that I am currently aware of
that has adopted such a rate design. Georgia adopted this
rate design in conjunction with its transition to retail
competition.

Another approach, the one proposed by Southwest in
this filing and previously identified as the Conservation
Margin Tracker or CMT, is the establishment of a balancing
account that balances actual billed residential margin per
customer with the Commission-authorized residential margin
per customef. The difference between the authorized margin
per customer and the actual amount billed per customer
will be recorded in a balancing account and any
over-recoveries or under—fecoveries will be returned to or

recovered from customers through a rate true-up.
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Q. 29
A. 29
Q. 30
A. 30
Q. 31

The mechanics of the CMT are described in the
proposed tariff sheets filed as part of Southwest'’s
Application.

Why has Southwest proposed the CMT over SFV rate design
as a means to margin stabilization?

Under full SFV rate design, where the annual fixed costs
of service are recovered in equal wmwonthly amounts,
residential customers would be subject to a monthly
charge of $27. Although simple to administer, Southwest
recognizes that competing rate design objectives, such as
rate change gradualism, 1limit the ability to adjust
résidential fixed charges to this degree. As such,
Southwest researched the regulatory 1literature for an
alternative methodology that would decouple margin
recovery from sales and allow a more gradual movement
toward cost-based rates.

What goais did Southwest set out to achieve with the CMT?
Southwest identified two primary objectives it wanted its
decoupling proposal to accomplish: kl) balance the interest
of customers and shareholders by protecting customers
from margin over-recovery and Southwest from margin
under-recovery due to differences between adopted test year
consumption per customer and actual consumption per
customer; and (2) remove the inherent utility disincentive
to promote energy efficiency and conservation.

How will the CMT achieve the objective of balancing the

interest of customers and shareholders?
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. 1{A. 31 The CMT will balance the interest of customers and

2 shareholders by returning to customers any amounts
3 received by the Company in excess of the authorized
4 margin per customer or recover from customers amounts
5 received that are less than the authorized margin per
6 customer. As discussed in the testimony of Southwest
7 witness Frank J. Hanley, Southwest has recognized the
8 reduction in margin recovery risk through a decrease in
9 the equity component of its proposed cost of capital.
10 Exhibit No. _ (RAM-1), attached to the testimony of
11 Mr. Mashas, shows that Southwest has been able to earn
12 the Commission-authorized rate of return only one year
13 (1998) for the period‘1994 to present. It also shows what
. 14 effect the CMT would have had on the rate of return if it
15 had been in place over this period. Even though the CMT
16 would have had a positive effect, Southwest still would
17 not have achieved its authorized return. In fact, in the
18 one year in which Southwest exceeded its rate of return,
19 the CMT would have resulted in a return of over-recovered
20 margin to customers and a resulting reduction in its
21 realized rate of return.

22§0Q. 32 How will the CMT achieve the objective of reducing

23 disincentives to promote energy efficiency and

24 conservation?

25]A. 32 The majority of the cost Southwest incurs in the
. 26 provision of distribution service is incurred as a result

27 of providing customers the availability of safe and
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reliable natural gas service. These costs change very
little with increases or decreases in customer
consumption. When Southwest’s costs are recovered in a
volumetric pricing structure, Southwest’s ability to
recover its authorized margin per customer is dependent
upon it realizing the sales volume per customer used in
the development of rates.

As such, the incentive provided Southwest under

©W 0 N oo O A~ W N

this ratemaking scenario is to make every effort to

-
o

retain the test period consumption levels; lower

—
—

consumption results in lower margin, which contributes to

-
N

a lower rate of return. The CMT will eliminate the

—_
w

shareholder penalty that has historically been associated

—-—
N

with conservation and remove the inherent disincentive to

15 promote energy efficiency.

16} Q. 33 1Is Southwest active in the promotion of energy
17 efficiency?

18] A. 33 Yes. In addition to the current Commission-authorized
19 Demand Side Management (DSM) programs discussed by
20 Southwest witness Vivian E. Scott in her prepared direct
21 testimony, Southwest provides a steady stream of
22 conservation and energy efficiency messages to its
23 customers. Attached to my testimony is a sampling of the
24 information Southwest distributes to the community. In
25 the News to Use and Easy Ways to Save Money publications,
26 periodically provided to customers in their bill

N
~

statement, Southwest provides conservation tips prior to
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Q. 34
A. 34
Q. 35
A. 35

each winter heating season.

In partnership with appliance manufacturers who
offer rebates for the purchase of Energy Star-rated
natural gas appliances, Southwest provides retailers with
the rebate information that customers need to claim their
rebates. Appliance rebate information is also provided
through Southwest’s Energy Services phone line or the

Southwest Web site, www.swgas.com.

Southwest’s Energy Services specialists receive
approximately 60,000 calls each year, many concerning
customer requests for information on energy efficiency.
As a result, customers are provided with detailed energy

conservation information, including the Homeowner’s Guide

to Weatherization and Energy Savers Tips on Saving Energy

& Money at Home.

In your opinion, have these programs contributed to the
declining average use?

Yes. Southwest’s average residential consumption per
customer has steadily declined. Southwest firmly believes
in the efficient use of natural gas and believes its
conservation programs have contributed to those efforts.
This is a further reason why the approval of Southwest’s
proposed CMT isvappropriate.

What are the expectations for additional conservation
subsequent to establishing rates in this proceeding?
Southwest is requesting a substantial expansion to its

current budget for ©purposes of funding expanded
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36

36

37

37

conservation and energy efficiency programs. To the
extent the Commission finds these programs in the
interest of Southwest’s customers and authorizes the
funding request, these programs are expected to have a
continued and increasing impact on declining average
consumption per customer.

It would be unfair to expect Southwest to implement
programs that have the potential for increased reductions
in margin without some type of margin erosion protection
such as the proposed CMT.

Has the concept of a margin true-up been addressed in a
prior Commission proceeding?

Yes. In Southwest’s last general rate case it was
suggested that one of the ways for Southwest to reduce
variability in its revenue stream due to weather and
changes 1in consumption would be to incorporate a
mechanism that decouples margin recovery from sales. In
particular, the recommendation was for the Commission to
consider the'concept of a balancing account to protect
against fluctuations in margin due to weather and
conservation.

Has there been any recent support for the concept of
margin true-ups?

Yes. At their recent summer meetings, the National
Association of Regulatory Utility Commissioners issued a
resolution wurging state regulatory commissions to

consider regulatory structures, like a margin true-up,
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Q. 38
A. 38
Q. 39
A. 39

40
A. 40

that would ensure that a utility’s ability to recover its
authorized fixed costs was not dependent upon the level
of sales. The CMT will accomplish this.

Will the CMT guarantee Southwest’s profitability?

No. Southwest’s profitability will continue to be
dependent upon the difference between the authorized
margin per customer and expenses incurred to provide
service. The CMT will continue to provide incentive for
Southwest to operate efficiently and operating
efficiencies will continue to be reflected in Southwest’s
rates.

Will the adoption of the CMT affect the traditional rate
case process?

No.

Does this conclude your prepared direct testimony?

Yes, it does.

2004-az-gre_gieseking3.doc
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FUMEOWNER') GUIDE
T0 WEATHERIZATION

|

Start Smart.

Making the right choices for your home




TART SMART BY WEATHERIZING
YOUR HOME

The cold of winter and heat of summer can rob your home of

comfort and increase the cost of your utility bills.

Whether you own or rent a house, apartment or manufactured
home, weatherizing or weatherproofing can make a big difference.
A small investment of time and supplies can add up to big savings

and make your living space more comfortable, too.

Preparing your home for hot or cold weather offers three

major benefits:

* Makes your home more comfortable by eliminating

drafts and leaks
* Reduces utility costs for heating and cooling your home
* Helps conserve our precious energy resources

This booklet, created by The Energy Specialists at Southwest Gas, is a
brief overview of weatherization information on the most often
requested topics. Because there are so many variables in individual
dwellings, specific questions about your particular home or requests
for more detailed information should be referred to your state energy
office. To learn how to contact them, call The Energy Specialists
at 1-800-654-2765.

With all products purchased and installed, be sure to follow the

manufacturer’s recommendations and instructions carefully.

‘ SOUTHWEST GAS
RO







IR LOSS OR GAIN IN YOUR HOME

The uncontrolled movement of air into and out of your house through cracks,
around windows, doors, outlets, vents and other openings on the outside walls can
cause your home’s cooling and heating system to work harder than it should.
This air movement can be caused by wind and differences in interior and

exterior temperatures.
Some basic definitions you should know:

* Air Gain = Movement of air from the outside to the inside of your home.

* Air Loss = Movement of air from the inside to the outside of your home.

Good insulation is not enough. Even a home with adequate wall and ceiling
insulation can suffer year-round from air loss and gain. For example, in the
summer the cool air inside your home can escape (or leak) to the outside.

In the winter, cool air may enter your home, displacing the comfortable warm

air your heating system worked hard to supply.

The location and amount of air loss or gain in your home will depend on
several factors, including: age of your home, placement of your home on
the lot, type of construction, amount and type of insulation, duct losses and

outside environment.

In dollars and cents... you may be paying much more on your utility bills

because of air loss or gain!

Typical
distribution of
air leakage

at home
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HERE DOES AIR LOSS OR GAIN OCCUR?

Typically there are two categories of air loss or gain (leaks) in your home,
DIRECT and INDIRECT. Direct air leaks are caused when air can pass
directly through your home’s walls or ceiling. Common sources of direct air

leaks are illustrated below:
Roof

Plumbing Chimney

exhaust

g Eaves
Exterior
electrical panels Walls
and outlets
Exterior
Gl faucets and
Television vents

or cable tv inlet
Foundation Corners

Indirect air leaks refer to areas in your home that are not connected to an
outside wall. For example, interior partitions or walls, stairwells, interior holes
drilled for electrical wiring or outlets, or under your sink where pipes enter an

interior wall.

As your home grows older, its weight can cause the foundation to shift and
settle. Doors and windows that were once airtight may begin to leak. Ceilings
and walls may develop cracks, and corners or joints may pull apart.As a result
of settling, air leaks can occur through cracks in stucco, bricks, mortar or siding.

Even your chimney and fireplace can pull away from the walls or roof.
Common sources of air leaks:

~ Improperly installed or adjusted doors

-~ Broken windows

~ Holes in exterior walls

- Aged, weathered or termite-infested wood

~ Large cracks in stucco or foundation

~ Missing bricks or mortar



IVE YOUR HOME A THOROUGH INSPECTION

Most signs of settling can be found by taking a careful look at your home both
inside and out. Be sure to check in all corners. An easy way to start is to check
for leaks where a moving part comes ‘
into contact with a non-moving part;
for example, the entrance panel to

your attic.

Testing for air leaks around
doors and windows

Leaks are most commonly found
around doors and windows.
Here are three simple tests that
will detect any air loss or gain

through leaks in these areas.

TEST 1I: Place a crisp dollar bill or piece of paper between the
door and the door frame (jamb) or between the window sash
and frame (sill). With the door or window closed, try to pull out
the dollar bill. If it slides out easily, there’s a good chance your
home is losing energy.

TEST 2: At night, have someone stand outside your door.

Shine a flashlight around the edges of the door. If light can be
seen on the other side, your door does not have an air-tight seal
and you may be losing energy.

TEST 3: This test works best on cold or windy days. Stand on
a the inside of your door. Moisten your hand and pass it around
the edges of your door and windows. Wherever you feel a draft,

st 2 can pass in and out of your home.

Some good news... if you detect drafts around your doors or windows there

are several easy weatherization repairs you can do yourself, so read on!
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MPORTANT AREAS TO CAULK

s Between window & door frames and exterior siding or stucco, etc.
* Under doors & window sills where wood structures meet the foundation

*Where storm windows meet the
window frame (do not fill drain
holes at window sill)

¢ Around exterior openings:
pipes, water faucets, electrical
wiring & conduit

*Where pipes & wires
penetrate the ceiling below
an unheated attic

*Where a wall meets an eave
at gable ends in a heated attic

* At corners formed by siding

*» Between porch, deck or
balcony and the main house







THER-STRIPPING YOUR HOME

If you find air leaks around your
windows or doors, weather-
stripping may be an excellent way
to solve the problem.Weather-
stripping is usually purchased in
prepackaged units or by the foot.

Special window weather-stripping

kits are also available.
Types of Weather-Stripping

Weather-stripping is available in a

wide array of choices.Take a careful
inventory of your home’s needs and

compare with this basic overview:
Adhesive-Backed Foam
* Adhesive-backed foam weather-stripping is extremely easy to install.
* Non-moving window frames are an ideal place for this product.
V-Shaped Adhesive-Backed Foam

* V-shaped plastic strips are a newer form of weather-stripping. Similar to
spring metal weather-stripping, this product is easy to install.

Spring Metal

* This type of weather-stripping, made of thin spring metal,
is good for double-hung windows and some doors.







BOUT YOUR HOME'’S INSULATION

Although you never see it, insulation is your primary defense against air loss or gain.
Insulation is found inside your walls and above your ceiling, and is a permanent way
to reduce energy use and make your home comfortable. It is typically installed
during the construction of your home... so, adding insulation after your house is
completed is very difficult and expensive. If your home is relatively new, don’t
worry: insulation is required to meet specific building codes. If your home is older
AND if your energy utility bills are excessively high, your home may not have been

constructed with insulation or with sufficient insulation.

An easy way to check is to remove an outlet or switch plate located on a wall
adjacent to the exterior of your home and peer into the wall cavity. If you find your
home is not insulated, start your weatherization process by caulking, using gaskets
and sealing windows and doors FIRST. See how much of a difference these steps

make before you make a major investment in adding wall and ceiling insulation.
What Does Insulation Do?

Insulation blocks the transfer of heat, which travels from areas of higher temperature
to lower temperature. In cold months, valuable heated air can be lost from your
living space to the outdoors through surfaces such as windows, doors, walls and
ceilings. Insulation reduces these losses by creating an extra barrier to heat
flow. During the hot summer months, outside heat can enter your home
through the same surfaces. Simply put, a well insulated house will stay cooler in

the summer and warmer in the winter.
Types of Insulation

R-value refers to the ability of any material to resist conducting heat. The
effectiveness of insulation is measured by its R-value. The higher (greater) the
R-value, the more heat-resistant the insulation is... the better it insulates your home.

Generally, R-values range from R-1 1| to R-38.

Depending on where you live, the age and type of construction of your home,

chances are, your home was built using one of more of these types of insulation:
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Batts & Blanket Insulation

This type of insulation is usually majde of
fiberglass, rock wool, cellulose or \j#ermi':ulite
and is available in rolls or long pieées. Itis
commonly used in hard-to-fit places with
irregular joist spacing. The R—value; of this
type of insulation varies with the type cf
construction used when your home was built.

Cellulose Insulation ! .
This type of insulation can be added to an existing home’s
un-insulated walls or attic by a co:%ntractor. A special machine mixes

cellulose insulation and forces it thirough a hose. An operator blows the insulation
inside your walls. As the insulation exit; the hose, glue is added to keep the
insulation from sinking to the botﬁom cf the wall cavity.

Rigid Board Insulation
Urethane, polystyrene, fiberglass and polyisocyanurate are typical types of rigid

board insulation which are used to insulate walls.
More About Insulation...

* All wall insulation in your home must be covered with 5/8-inch gypsum

wallboard to ensure fire-resistance.

* If your ceiling is not insulated, it may be cost-effective to install batt
insulation with an R-30 value. If your ceiling is already insulated, it may
not be cost-effective to install adclitional insulation.

* Adding more insulation will not alvvays save you energy. For example, adding
twice the insulation will not save 7ou twice the money. Each additional layer

has a declining benefit.

* Moisture can greatly reduce the «ffectiveness of insulation. In cold, wet
climates, add a moisture barrier (such as foil) before installing insulation.
i : : 4
Also, check for roof leaks and ma e any necessary repairs before installing

insulation in your attic.



UCT INSULATION

Your home’s HVAC (Heating, Ventilation and Air Conditioning) system is
designed with an intricate network of ducts that efficiently distribute air inside
of your home. Exposed ducts in your attic, garage or any other non-cooled or
unheated space should be insulated. Recent studies show that up to 40 percent

of your home’s heating and cooling can be lost due to leaking air ducts.

Usually available in blankets, the thickness of duct insulation varies from one-
inch to two-inches. If your system is used to cool your home, be sure to buy
insulation that has a vapor barrier. The vapor barrier should be installed away
from the duct. If any joints in your ducts show gaps, cover tightly with mastic
tape made for this purpose. Other leaks in the ducts can be sealed

with silicone-latex caulk. Be sure to use mastic tape or caulk before installing

duct insulation blankets.

TTIC VENTILATION

Extreme heat can easily build up in an attic or crawl space that is not properly
ventilated. This cancels out some of the benefits of insulation and substantially

increases heat gain. Improper attic ventilation also promotes moisture build-up.

Homes are usually built with adequate vents positioned to let off heat. Inspect
your attic or crawl space to make sure nothing is blocking side or top vents.

An unventilated attic could reach a temperature of 160°F and above!
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Shrink Film Insulation

This long-term method of window insulation is much
like the window tinting you may have installed on
your vehicle windows. It is available in many sizes,
colors and performance ratings.With window film,
the higher the performance rating, the better the
film will block sunlight and heat. For example, a film
with a 90 rating will perform better than one with
a 70 rating. Although film is removable, it should be

considered a permanent addition to your windows.
Shrink window film can be purchased in complete kits or in individual rolls.

Reusable Indoor Window Film
The advantage of this film or vinyl sheeting is that it is easy to remove from
windows. It is installed with weather-seal tape or self-adhesive channels and

press-in retainer strips.
Outside

If you'd prefer to insulate your windows from the outside, there are several

ways to go.

Stretch Film Insulation Kits
Available in kits, a crystal clear film is stretched into place, tight and wrinkle-free
and adheres to your window frame using double-face tape. (Recommended for

ground floor windows only.)

Solar Screens

Especially popular in the hot southwest climate, solar screens are chosen by
many homeowners.They are custom fit to each window. Available in several
colors and styles, they are extremely effective for blocking heat. Solar screen

contractors can manufacture and install these screens for you. In addition, you

may do it yourself by purchasing kits from home improvement stores.




HADING

The concept of “shading” is one of the most effective ways of blocking sun light
; and heat from entering your home while adding some unique landscaping.

| Simply put, shading allows you to stop sunlight before it reaches the exterior of

40 percent of all heat gain in your home

your home. Effective shading can reduce up to
through windows, walls and ceiling.

Effective Ways to Block the Sun

Trees

Plant trees in locations where the sun is the strongest (south, east and west
facing walls). Deciduous trees are a good choice because they shed their leaves
in the winter, allowing sunlight to enter and help warm your home. They also

provide excellent shade in the hot months of summer when in full bloom.

Trellises
, Installing a trellis covered with climbing plants is an inexpensive, effective and
decorative way of shading. It should be placed on south, east and west facing

} locations, about 12 to 18 inches from your exterior wall.
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EASY WAYS TO SAVE ON YOUR UTILITY BILLS

I) Adjust your thermostat or use automatic set-backs.

Just a few degrees in temperature can make a big difference in the amount
of energy you use. Set your thermostat at 66°F to 70°F in the winter and
76°F to 78°F in the summer and notice the savings.

2) Make temperature changes gradually.

Give your body time to adjust by making temperature changes at your
thermostat | °F or 2°F per week.

3) Check filters regularly.

Each month when you receive your utility bills, change your HVAC
system air filters. Dirty or clogged filters waste energy and make
your system work harder than necessary.

4) Keep window coverings closed in summer.

If shading is not possible, be sure to close your drapes, shutters or
blinds to help prevent excessive heating inside your home.

5) Let Mother Nature help.

When it is cold outside, open your window coverings and take
advantage of the sun’s warmth. Be sure to close window coverings
before the sun goes down to keep the heat in.

6) Carefully observe.

Take the advice of this guide and carefully assess your home.
Look for cracks and gaps in walls, ceiling, around windows and
doors.Weather-strip and caulk as needed. Check for insulation

in walls and install outlet and switch plate insulating gaskets.
Check all accessible air ducts for leaks. Use a good quality mastic

and caulk to seal leaks and install insulating blankets.
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Match your clothing to your thermometer reading. This will save
energy and increase your comfort. Wear light, loose fitting clothes
in the summer and layered clothing in the winter.

Make sure you have a “full load” when using your dishwasher or
washing machine.Try cool and cold water laundry detergents, and if
you have a smaller load, make sure to set the water level accordingly.

Give some thought to how you use your appliances. Select burners
that match your pan sizes. Don’t use the oven if your toaster will
do the job.When iwarming food use your microwave, or group
several food items when using your oven.

e
T

Be careful to use appliances only when necessary. For example, if no one
is watching your TV, turn it off. Turn off lights in unoccupied rooms and
when your clothes are dry... turn your dryer off.

You can do lots to cut your energy costs by
remembering to “turn it off.”

NERGY ECONOMICS

The economics of your improvements

(or pay back on investment) will depend savb
on several factors including: where you '

live, how large your home is, and how much you pay for energy. Most of the

techniques in this guide will pay for themselves in five years or less. Do-it-yourself
energy improvements pay for themselves very quickly because the cost of
paying someone else for labor is eliminated. So have fun weatherizing your

home, always read the manufacturer’s instructions and work safely!



OR MORE If you have any questions about weatherizing your
INFORMATION | home, or should you need assistance with your heating
or cooling system, Southwest Gas can recommend

licensed, qualified professionals who can help.

| Call
| The Energy Specialists
at Southwest Gas

1-800-654-2765

| M sourHwEsT GAS
| 1 4 i ol

www.swgas.com
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Did you know that the typical U.S. family
spends close to $1,300 a year on their
home’s utility bills? Unfortunately, a
large portion of that energy is wasted.
The amount of energy wasted just
through poorly insulated windows and
doors is about as much energy as we get
from the Alaskan pipeline each year. And
electricity generated by fossil fuels for a
single home puts more carbon dioxide
into the air than two average cars. By
using a few inexpensive energy-efficient
measures, you can reduce your energy
bills by 10% to 50%, and at the same
time, help reduce air pollution.

The key to achieving these
savings is a whole-house energy
efficiency plan. To take }’
a whole-house
approach, view
your home as
an energy sys-
tem with inter-
dependent parts.
For example,
your heating sys-
tem is not just a
furnace—it's a
heat-delivery system
that starts at the fur-
nace and delivers
heat throughout your
home using a network
of ducts. You may have
a top-of-the-line,
energy-efficient furnace,
but if the ducts leak and
are uninsulated, and your
walls, attic, windows, and
doors are uninsulated, your energy bills
will remain high. Taking a whole-house
approach to saving energy ensures that
dollars you invest in energy efficiency are
wisely spent.

Introduction

Energy-efficient improvements not
only make your home more comfortable,
they can yield long-term financial
rewards. Reduced operating costs more
than make up for the higher price of
energy-efficient appliances and improve-
ments over their lifetimes. Improvements
may also qualify you for an energy effi-
ciency mortgage, which allows lenders to
use a higher-than-normal debt-to-income
ratio to calculate loan potential. In addi-
tion, your home will likely have a higher
resale value.

This booklet shows you how easy it
is to reduce your home energy use. It is
a guide to easy, practical solutions for
saving energy throughout your home,
from the insulating system
that surrounds it to the
appliances and lights

inside. Please, take a
few moments to read
the valuable tips in this
booklet that will save
you energy and
money and, in many
cases, help the
environment by
reducing
pollution and
conserving

our natural
resources.

Whole-House Energy Plan
Prioritize your whole-house plan by
viewing your home as an energy
system with interdependent parts.

Introduction




Your Home’s Energy Use

Your Home’s Energy Use

The first step to taking a whole-house
energy efficiency approach is to find out
which parts of your house use the most
energy. A home energy audit will show
you where these are and suggest the
most effective measures for reducing
your energy costs. You can conduct a
simple home energy audit yourself, you
can contact your local utility, or you can
call an independent energy auditor for
a more comprehensive examination.

Water
heating
14%

Heating and

- cooling
Lighting, 44%
cooking,

and other

appliances

Lok Refrigerator

9%

How We Use Energy In Our Horﬁes
(based on national averages)

The largest portion of a utility bill for a typical
house is for heating and cooling.

Energy Auditing Tips

e Check the level of insulation in your
exterior and basement walls, ceilings,
attic, floors, and crawl spaces. Contact
your local contractor for advice on
how to check your insulation levels.

e Check for holes or cracks around your
walls, ceilings, windows, doors, light
and plumbing fixtures, switches, and
electrical outlets that can leak air into
or out of your home.

e Check for open fireplace dampers.

® Make sure your appliances and heating
and cooling systems are properly
maintained.

o Study your family’s lighting needs and
use patterns, paying special attention
to high-use areas such as the living
room, kitchen, and exterior lighting.
Look for ways to use daylighting,
reduce the time the lights are on, and
replace incandescent bulbs and fixtures
with compact or standard fluorescent
lamps.

Formulating Your Plan

After you have identified places
where your home is losing energy, assign
priorities to your energy needs by asking
yourself a few important questions:
¢ How much money do you spend on
energy?

o Where are your greatest energy losses?

o How long will it take for an investment
in energy efficiency to pay for itself in
energy savings?

¢ Can you do the job yourself, or will you
need to hire a contractor?

e What is your budget and how much
time do you have to spend on mainte-
nance and repair?

Once you assign priorities to your
energy needs, you can form a whole-
house efficiency plan. Your plan will pro-
vide you with a strategy for making smart
purchases and home improvements that
maximize energy efficiency and save the
most money.

Another option is to get the advice
of a professional. Many utilities conduct
energy audits for free or for a nominal
charge. For a fee, a professional contrac-
tor will analyze how your home'’s energy




systems work together as a system and
compare the analysis against your utility
bills. He or she will use a variety of equip-
ment such as blower doors, infrared
cameras, and surface thermometers to
find inefficiencies that cannot be detected
by a visual inspection. Finally, they will
give you a list of recommendations for
cost-effective energy improvements and
enhanced comfort and safety. A good
contractor will also calculate the return
on your investment in high efficiency
equipment vs. standard equipment.

For more information about home
energy audits, contact:

U.S. Department of Energy’s (DOE’s)
Energy Efficiency and Renewable Energy
Clearinghouse (EREC), (800) DOE-3732
www.eren.doe.gov,/askanenergyexpert/
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Heat Loss from a House

Anpicture is worth..., in this case, lost heating dollars. This thermal photograph shows heat leaking
from a house during those expensive winter heating months. The white, yellow, and red colors show
where the heat escapes. The red represents the area of the greatest heat loss.

Thermogram/photograph copyright 1997, Infraspection Institute, Inc., Shelburne, VT

Finding a contractor

When searching for a contractor, you
should:

e Ask neighbors and friends if they
have worked with a contractor they
would recommend

e ook in the Yellow Pages
e Focus on local companies

* [ ook for licensed, insured
contractors

* Get three bids with details in writing
» Ask about previous experience
e Check references

e Inquire with the Better Business
Bureau.

Owens Corning Customer Service Hotline,
(800) GET-PINK (800-438-7465),
Www.owenscorning.com

Your Home’s Energy Use
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Insulation and Weatherization

Insulation and Weatherization

Checking your home's insulating system
is one of the fastest and most cost-
efficient ways to use a whole-house
approach to reduce energy waste and
maximize your energy dollars. A good
insulating system includes a combination
of products and construction techniques
that provide a home with thermal perfor-
mance, protect it against air infiltration,
and control moisture. You can increase
the comfort of your home while reducing
your heating and cooling needs by up

to 30% by investing just a few hundred
dollars in proper insulation and weather-
ization products.

Crawl space

Where to Insulate

Insulation

First, check the insulation in your attic,
ceilings, exterior and basement walls,
floors, and crawl spaces to see if it meets
the levels recommended for your area.
Insulation is measured in R-values—the
higher the R-value, the better your walls
and roof will resist the transfer of heat.
The U.S. Department of Energy (DOE)
recommends ranges of R-values based
on local heating and cooling costs and
climate conditions in different areas of
the nation. The map and chart on pages 6
and 7 show the DOE recommendations
for your area. State and local codes in

Walls *

Basement

Adding insulation in the areas shown here may be the best way to improve your home's energy

efficiency.
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some parts of the country may require
lower R-values than the DOE recommen-
dations, which are based on cost-
effectiveness. For more customized insu-
lation recommendations, visit the U.S.
Department of Energy’s insulation page
at www.eren.doe.gov/buildings/
wthr_insulating.html. The Zip-Code
Insulation Program can tell you the most
economic insulation level for your new or
existing home.

Although insulation can be made from
a variety of materials, it usually comes in
four types—batts, rolls, loose-fill, and
rigid foam boards. Each type is made to
fit in a different part of your house. Batts
are made to fit between the studs in your
walls or between the joists of your ceilings
or floors. Batts are usually made of fiber
glass or rock wool. Fiber glass is manu-
factured from sand and recycled glass,
and rock wool is made from basaltic rock
and recycled material from steel mill
wastes. Rolls or blankets are also usually
made of fiber glass and can be laid over
the floor in the attic. Loose-fill insulation
(usually made of fiber glass, rock wool, or
cellulose) is blown into the attic or walls.
Cellulose is usually made from recycled
newsprint treated with fire-retardant
chemicals.

Rigid foam boards are made of poly-
isocyanurate, extruded polystyrene (XPS
or blueboard), expanded polystyrene
(EPS or beadboard), or other materials.
These boards are lightweight, provide
structural support, and generally have an
R-value of 4 to 7 per inch. Rigid board
insulation is made to be used in confined
spaces such as exterior walls, basements,
foundation and crawl space walls, con-
crete slabs, and cathedral ceilings.

Insulation Tips

® Consider factors such as your climate,
building design, and budget when select-
ing insulation R-value for your home.

Should I insulate my home?

The answer is probably “yes” if you:

* Have an older home and haven'’t
added insulation: in a recent survey,
only 20% of homes built before
1980 were well insulated

¢ Are uncomfortably cold in the
winter or hot in the summer—
adding insulation creates a more
uniform temperature and increases
comfort

¢ Build a new house or addition, or
install new siding or roofing
® Pay excessive energy bills

¢ Are bothered by noise from the
outdoors—insulation helps to
muffle sound

e Are concerned about the effect of
energy use on the environment.

® Use higher density insulation, such as
rigid foam boards, in cathedral ceilings
and on exterior walls.

o Ventilation plays a large role in provid-
ing moisture control and reducing
summer cooling bills. Attic vents can
be installed along the entire ceiling cav-
ity to help ensure proper airflow from
the soffit to the attic to make a home
more comfortable and energy efficient.

® Recessed light fixtures can be a major
source of heat loss, but you need to be
careful how close you place insulation
next to a fixture unless it is marked
“[.C."—designed for direct insulation
contact. Check your local building
codes for recommendations.

® As specified on the product packaging,
follow the product instructions on
installation and wear the proper pro-
tective gear when installing insulation.

The easiest and most cost-effective
way to insulate your home is to add
insulation in the attic. To find out if you
have enough attic insulation, measure
the thickness of insulation. If there is less

5
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than R-22 (7 inches of fiber glass or rock
wool or 6 inches of cellulose) you could
probably benefit by adding more. Most
U.S. homes should have between R-22
and R-49 insulation in the attic.

If your attic has ample insulation and
your home still feels drafty and cold in
the winter or too warm in the summer,
chances are you need to add insulation
to the exterior walls as well. This is a more
expensive measure that usually requires a
contractor, but it may be worth the cost if
you live in a very hot or cold climate.

-0

not be considered absolute minimum requirements.
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You may also need to add insulation
to your crawl space. Either the walls or
the floor above the crawl space should be
insulated.

New Construction

For new construction or home addi-
tions, R-11 to R-28 insulation is recom-
mended for exterior walls depending on
location (see map below). To meet this
recommendation, most homes and
additions constructed with 2 in x 4 in
walls require a combination of wall cavity

U.S. Department of Energy Recommended* Total R-Values
for New Construction Houses in Six Insulation Zones

>

®»

“These recommendations are cost-effective levels of insulation based on the best available information on local
fuel and materials costs and weather conditions. Consequently, the levels may differ from current local building
codes. In addition, the apparent fragmentation of the recommendations is an artifact of these data and should




insulation, such as batts and insulating Weutherizuﬁon
sheathing or rigid foam boards. If you live

in an area with an insulation recommen-
dation that is greater than R-20, you may
want to consider building with 2 in x 6 in
framing instead of 2 in x 4 in framing

to allow room for thicker wall cavity
insulation—R-19 to R-21.

’ When shopping for insulation watch
for the ENERGY STAR® label.

Warm air leaking into your home dur-
ing the summer and out of your home
during the winter can waste a substantial
portion of your energy dollars. One of
the quickest dollar-saving tasks you can
do is caulk, seal, and weatherstrip all
seams, cracks, and openings to the out-
side. You can save 10% or more on your
energy bill by reducing the air leaks in
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(A) R-18, R22, and R-28 exterior wall systems can be achieved by either cavity insulation or cavity insulation with insulating sheathing.
For 2in x 4 in walls, use either 3-1 /in thick R-15 or 3-1 /-in thick R-13 fiber glass insulation with insulating sheathing.
For 2 in x 6 in walls, use either 51 /24in thick R-21 or 6-1 /4 thick R-19 fiber gloss insulation.

(B) Insulate crawl space walls only if the crawl space is dry all year, the floor above is not insulated, and all ventilation to the crawl space is blocked.
Avapor refarder (e.g., 4- or é-mil polyethylene film) should be installed on the ground to reduce moisture migration info the crawl space.

(€) No slab edge insulation is recommended.

NOTE: For more information, see: Department of Energy Insulation Fact Sheet (D.0.E./CE-0180). Energy Efficiency and Renewable Energy
(learinghouse, P0. Box 3048, Merifield, VA 22116; phone: (800) 363-3732; www.oml.gov/roofs+walls /insulation /ins_11.html
or confact Owens Corning, (800) GET-PINK (800-438-7465), www.owenscorning.com

Insulation and Weatherization
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Insulation and Weathc‘rization

Sources of Air Leaks in Your Home

Areas that leak air into and out of your home cost you lots of money. Check the culprit areas listed here:

1 Dropped ceiling 7 Allducts 13 Plumbing access panel

2 Recessed light 8  Door sashes and frames 14 Electrical outlets and switches
3 Mtic enfrance 9 Chimney penetration 15  Lightfixtures

4 Electric wires and box 10 Warm air register 16 Sill plates

5 Plumbing utiliies and penetration 11 Window sashes and frames

6 Water ond furnace flues 12 Baseboards, coves, and interior frim

Weatherization Tips

o First, test your home for air tightness.
On a windy day, hold a lit incense stick
next to your windows, doors, electrical
boxes, plumbing fixtures, electrical
outlets, ceiling fixtures, attic hatches,
and other locations where there is a
possible air path to the outside. If the
smoke stream travels horizontally, you

have located an air leak that may need
caulking, sealing, or weatherstripping.

e Caulk and weatherstrip doors and
windows that leak air.

¢ Caulk and seal air leaks where plumb-
ing, ducting, or electrical wiring pene-
trates through exterior walls, floors,
ceilings, and soffits over cabinets.




o Install rubber gaskets behind outlet
and switch plates on exterior walls.

Plumbing Windows
penetrations 10%

e Look for dirty spots in your insula-
tion, which often indicate holes

where air leaks into and out of 13% Doors
your house. You can seal the 1%
holes by stapling sheets of plastic Ducts
over the holes and caulking the ‘ 15% 7 Funs (“:’d veni
edges of the plastic. - 4%

¢ Install storm windows over single- Electric Fireplace
pane windows or replace them outlets 14%
with double-pane windows. Storm 2%  Floors, ‘.”."“5:
windows as much as double the and ceiling
R-value of single-pane windows 31%

and they can help reduce drafts,
water condensation, and frost for-
mation. As a less costly and less

permanent alternative, you can use N -
a hieawy-Buty, desr plastic shait on 8 Airinfiltrates in and out of your home through

fiame ortape dear plastic il tothe  B¥ery oG, nook, and cranny. About one-third
inside of your window frames during of this air infiltrates through openings in your
the cold winter months. Remember, ceilings, walls, and floors.

the plastic must be sealed tightly to the
frame to help reduce infiltration.

How Does the Air Escape?

Insulation Contractors Association of
America (ICAA), (703) 7390356,
www.insulate.org

When the fireplace is not in use, keep
the flue damper tightly closed. A chim-
ney is designed specifically for smoke  National Association of Home Builders

to escape, so until you close it, warm (NAHB), (800) 3685242, www.nuhb‘org
air escapes— 24 hours a day!

North American Insulation Manufacturers
Association (NAIMA), (703) 684-0084,
WWw.naima.org

e For new construction, reduce exterior
wall leaks by either installing house
wrap, taping the joints of exterior

sheathing, or comprehensively caulk-  Qwens Corning Customer Service Hotline,
ing and sealing the exterior walls. (800) GET-PINK (800-438-7465)
For more information on insulation, Www.owenscorning.com

weatherization, and ventilation, contact:
Polyisocyanurate Insulation Manufacturers

Cellulose Insulation Manufacturers Association (PIMA), (202) 628-6558,
Association (CIMA), (937) 222-2462, W pima.org

www.cellulose.org
U.S. Department of Energy’s
ENERGY STAR®, (888) STAR-YES (888-782-7937), Energy Efficiency and Renewable Energy

Www.energystar.gov Clearinghouse (EREC), (800) DOE-3732
www.eren.doe.gov,/askanenergyexpert/

Insulation and Weatherization
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Heating and Coo‘lihg‘

Heating and Coo

Heating and cooling your home uses
more energy and drains more energy
dollars than any other system in your
home. Typically, 44% of your utility bill
goes for heating and cooling. What's

more, heating and cooling systems in the

United States together emit
over a half billion tons of
carbon dioxide into the
atmosphere each year,
adding to global warming.
They also generate about
24% of the nation's sulfur
dioxide and 12% of the
nitrogen oxides, the chief
ingredients in acid rain.

No matter what kind of
heating, ventilation, and
air-conditioning system
you have in your house,
you can save money and
increase comfort by
properly maintaining and
upgrading your equipment.
But remember, an energy-efficient
furnace alone will not have as great an
impact on your energy bills as using the
whole-house approach. By combining
proper equipment maintenance and
upgrades with appropriate insulation,
weatherization, and thermostat settings,
you can cut your energy bills and your
pollution output in half.

Heating and Cooling Tips

e Set your thermostat as low as is
comfortable in the winter and as high
as is comfortable in the summer.

e Clean or replace filters on furnaces
once a month or as needed.

® Clean warm-air registers, baseboard
heaters, and radiators as needed;
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]
make sure they're not blocked by
furniture, carpeting, or drapes.

¢ Bleed trapped air from hot-water
radiators once or twice a season; if in
doubt about how to perform this task,
call a professional.

Electricity
26%

Fuel oil = Other
1%  10%

Household Heating Systems

Although there are several different types of
fuels available to heat our homes, about half
of us use natural gas.

¢ Place heat-resistant radiator reflectors
between exterior walls and the
radiators.

» Use kitchen, bath, and other ventilat-
ing fans wisely; in just 1 hour, these
fans can pull out a houseful of warmed
or cooled air. Turn fans off as soon as
they have done the job.

¢ During the heating season, keep the
draperies and shades on your south-
facing windows open during the day to
allow the sunlight to enter your home
and closed at night to reduce the chill
you may feel from cold windows.




During the cooling season, keep the
window coverings closed during the
day to prevent solar gain.

¢ Close an unoccupied room that is
isolated from the rest of the house,
such as in a corner, and turn down
the thermostat or turn off the heating
for that room or zone. However, do not
turn the heating off if it adversely affects
the rest of your system. For example,
if you heat your house with a heat
pump, do not close the vents—closing
the vents could harm the heat pump.

Select energy-efficient equipment
when you buy new heating and cooling
equipment. Your contractor should be
able to give you energy fact sheets for
different types, models, and designs
to help you compare energy usage.
Look for high Annual Fuel Utilization
Efficiency (AFUE) ratings and the
Seasonal Energy Efficiency Ratio
(SEER). The national minimums are
78% AFUE and 10 SEER.

® L ook for the ENERGY STAR® and
EnergyGuide labels. ENERGY STAR®
is a program of the U.S. Department of
Energy (DOE) and the Environmental
Protection Agency (EPA) designed
to help consumers identify energy-
efficient appliances and products.

Ducts

One of the most important systems in
your home, though it’s hidden beneath
your feet and over your head, may be
wasting a lot of your energy dollars. Your
home’s duct system, a branching network
of tubes in the walls, floors, and ceilings,
carries the air from your home’s furnace
and central air conditioner to each room.
Ducts are made of sheet metal, fiber
glass, or other materials.

Unfortunately, many duct systems
are poorly insulated or not insulated

What's a Btu?

One Btu, or British thermal unit, is
roughly equivalent to burning one
kitchen match. That may not sound
like much, but a typical home con-
sumes about 100 million Btu per year.
Approximately 44% of the total is
used for space heating.

properly. Ducts that leak heated air into
unheated spaces can add hundreds of
dollars a year to your heating and cool-
ing bills. Insulating ducts that are in
unconditioned spaces is usually very
cost-effective. If you are buying a new
duct system, consider one that comes
with insulation already installed.

Sealing your ducts to prevent leaks is
even more important if the ducts are
located in an unconditioned area such
as an attic or vented crawl space. If the
supply ducts are leaking, heated or
cooled air can be forced out unsealed
joints and lost. In addition, uncondi-
tioned air can also be drawn into return
ducts through unsealed joints. In the
summer, hot attic air can be drawn in,
increasing the load on the air conditioner.
In the winter, your furnace will have to
work longer to keep your house comfort-
able. Either way, your energy losses cost
you money.

Although minor duct repairs are easy
to accomplish, ducts in unconditioned
spaces should be sealed and insulated by
qualified professionals using the appro-
priate sealing materials. Here are a few
simple tips to help with minor duct repairs.

Duct Tips

® Check your ducts for air leaks. First
look for sections that should be joined
but have separated and then look for
obvious holes.

¢ If you use duct tape to repair and seal
your ducts, look for tape with the
Underwriters Laboratories (UL) logo
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Heatihg and Cooling

Ducls——ut-of—Sight, Out-of-Mind

The unsealed ducts in your attics and crawl spaces lose air — uninsulated ducts lose heat, wasting

energy and money.

to avoid tape that degrades, cracks,
and loses its bond with age.

® Remember that insulating ducts in
the basement will make the basement
colder. If both the ducts and the base-
ment walls are uninsulated, consider
insulating both.*

e If your basement has been converted
to a living area, install both supply
and return registers in the basement
rooms.

* Note: Water pipes and drains in unconditioned
spaces could freeze and burst in the space if the heat
ducts are fully insulated, because there would be no
heat source to prevent the space from freezing in
cold weather. However, using an electric heating
tape wrap on the pipes can prevent this.

12

® Be sure a well-sealed vapor barrier
exists on the outside of the insulation
on cooling ducts to prevent moisture
buildup.

* Get a professional to help you insulate
and repair all ducts.

Heat Pumps

If you use electricity to heat your
home, consider installing an energy-
efficient heat pump system. Heat pumps
are the most efficient form of electric
heating in moderate climates, providing
three times more heating than the
equivalent amount of energy they con-
sume in electricity. There are three types




of heat pumps: air-to-air, water source,
and ground source. They collect heat
from the air, water, or ground outside
your home and concentrate it for use
inside. Heat pumps do double duty as a
central air conditioner. They can also
cool your home by collecting the heat
inside your house and effectively pump-
ing it outside. A heat pump can trim the
amount of electricity you use for heating
by as much as 30% to 40%.

Heat Pump Tips

¢ Do not set back the heat pump’s ther-
mostat manually if it causes the electric
resistance heating to come on. This
type of heating, which is often used as
a backup to the heat pump, is more
expensive.

¢ Clean or change filters once a month
or as needed, and maintain the system
according to manufacturer’s instructions.

Solar Heating and Cooling

Using passive solar design techniques
to heat and cool your home can be
both environmentally friendly and cost
effective. Passive solar heating tech-
niques include placing larger, insulated
windows on south-facing walls and locat-
ing thermal mass, such as a concrete slab
floor or a heat-absorbing wall, close to
the windows. In many cases, you can cut
your heating costs by more than 50% com-
pared to the cost of heating the same house
that does not include passive solar design.

Passive solar design can also help
reduce your cooling costs. Passive solar
cooling techniques include carefully
designed overhangs, windows with
reflective coatings, and the use of reflec-
tive coatings on exterior walls and the
roof.

However, a passive solar house also
requires careful design and site orientation,
which depend on the local climate. So, if
you are considering passive solar design

for new construction or a major remodel-
ing, you should consult an architect
familiar with passive solar techniques.

Solar Tips
¢ Keep all south-facing glass clean.

¢ Make sure that objects do not block the
sunlight shining on concrete slab floors
or heat-absorbing walls.

¢ Consider using insulating curtains to
reduce excessive heat loss from large
windows at night.

Fireplaces

When you cozy up next to a crackling
fire on a cold winter day, you probably
don't realize that your fireplace is one of
the most inefficient heat sources you can
possibly use. It literally sends your energy
dollars right up the chimney along with
volumes of warm air. A roaring fire can
exhaust as much as 24,000 cubic feet of
air per hour to the outside, which must
be replaced by cold air coming into the
house from the outside. Your heating sys-
tem must warm up this air, which is then
exhausted through your chimney. If you
use your conventional fireplace while
your central heating system is on, these
tips can help reduce energy losses.

Fireplace Tips

o If you never use your fireplace, plug
and seal the chimney flue.

o Keep your fireplace damper closed
unless a fire is going. Keeping the
damper open is like keeping a 48-inch
window wide open during the winter;
it allows warm air to go right up the
chimney.

o When you use the fireplace, reduce
heat loss by opening dampers in the
bottom of the firebox (if provided) or
open the nearest window slightly—
approximately 1 inch—and close |
doors leading into the room. Lower T

13




Heating and Coolmg

the thermostat setting to between
50° and 55°F.

o Install tempered glass doors and a
heat-air exchange system that blows
warmed air back into the room.

o Check the seal on the flue damper
and make it as snug as possible.

¢ Add caulking around the fireplace hearth.

¢ Use grates made of C-shaped metal
tubes to draw cool room air into the
fireplace and circulate warm air back
into the room.

Gas and Oil Heating Systems

If you plan to buy a new heating system,
ask your local utility or state energy office
for information about the latest technolo-
gies available to consumers (for a list of
state energy offices visit the National
Association of State Energy Officials
[NASEQ] web site at www.naseo.org/
members/states.htm). They can advise
you about more efficient systems on the
market today. For example, many newer
models incorporate designs for burners
and heat exchangers that result in higher
efficiencies during operation and reduce
heat loss when the equipment is off.
Check the Shopping Guide in the back of
this booklet for additional information on
how to understand heating system ratings.

Look for the ENERGY STAR® and
Energy Guide labels.

Air Conditioners

It might surprise you to know that buy-
ing a bigger room air-conditioning unit
won’t necessarily make you feel more
comfortable during the hot summer
months. In fact, a room air conditioner
that's too big for the area it is supposed to
cool will perform less efficiently and less
effectively than a smaller, properly sized
unit. This is because room units work
better if they run for relatively long periods
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of time than if they are continually switch-
ing off and on. Longer run times allow air
conditioners to maintain a more constant
room temperature.

Sizing is equally important for central
air-conditioning systems, which need to
be sized by professionals. If you have a
central air system in your home, set the
fan to shut off at the same time as the
cooling unit (compressor). In other
words, don'’t use the system'’s central fan
to provide circulation, but instead use
circulating fans in individual rooms.
Cooling Tips

e Whole-house fans help cool your home
by pulling cool air through the house
and exhausting warm air through the
attic. They are effective when operated
at night and when the outside air is
cooler than the inside.

e Set your thermostat as high as com-
fortably possible in the summer. The
less difference between the indoor and
outdoor temperatures, the lower your
overall cooling bill will be.

e Don't set your thermostat at a colder
setting than normal when you turn on
your air conditioner. It will not cool
your home any faster and could result
in excessive cooling and, therefore,
unnecessary expense.

e Consider using an interior fan in con-
junction with your window air condi-
tioner to spread the cooled air more
effectively through your home without
greatly increasing your power use.

e Don'’t place lamps or TV sets near
your air-conditioning thermostat.
The thermostat senses heat from these
appliances, which can cause the air
conditioner to run longer than necessary.

® Plant trees or shrubs to shade air-
conditioning units but not to block the
airflow. A unit operating in the shade



http://www.naseo.org

uses as much as 10% less electricity
than the same one operating in the sun.

® ook for the ENERGY STAR® and
EnergyGuide labels.

The shopping guide in the back of
this booklet will help you find the right
size unit for your needs.

Programmable Thermostats

You can save as much as 10% a year
on your heating and cooling bills by sim-
ply turning your thermostat back 10% to
15% for 8 hours. You can do this auto-
matically without sacrificing comfort by
installing an automatic setback or pro-
grammable thermostat.

Using a programmable thermostat,
you can adjust the times you turn on the
heating or air-conditioning according to
a pre-set schedule. As a result, you don't
operate the equipment as much when
you are asleep or when the house or part
of the house is not occupied. Program-
mable thermostats can store and repeat
multiple daily settings (six or more
temperature settings a day) that you can
manually override without affecting the

Nighttime Heating

Using a programmable thermostat,
you can automatically turn down
your heat at night or when you are
not at home.

| Nighttime Cooling

{jf; In the summer, you can save money
by automatically turing your air-
conditioning up at night.

rest of the daily or weekly program.
When shopping for a programmable
thermostat, be sure to look for the
ENERGY STAR® label.

For more information on heating and
cooling, contact:

Air Conditioning and Refrigeration
Institute (ACRI), (703) 524-8800, www.ari.org

ENERGY STAR®, (888) STAR-YES (888-782-7937),
www.energystar.gov

Gas Appliance Manufacturers Association,
(703) 525-7060, www.gamanet.org

Owens Corning Customer Service Hotline,
(800) GET-PINK (800-438-7465),
Www.owenscorning.com

U.S. Department of Energy’s
Energy Efficiency and Renewable Energy
Clearinghouse (EREC), (800) DOE-3732

www.eren.doe.gov,/oskanenergyexpert/

Heating and Cooling
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Water Heating |

Water Heating

Wiater heating is the third largest energy
expense in your home. It typically
accounts for about 14% of your utility bill.

There are four ways to cut your water
heating bills: use less hot water, turn
down the thermostat on your water
heater, insulate your water heater, or
buy a new, more efficient water heater. A
family of four, each showering for 5 min-
utes a day, uses 700 gallons of water a
week; this is enough for a 3-year supply
of drinking water for one person. You can
cut that amount in half simply by using
low-flow nonaerating showerheads and
faucets.

Water Heating Tips

¢ Repair leaky faucets promptly; a leaky
faucet wastes gallons of water in a
short period.

e Insulate your electric hot-water storage
tank and pipes, but be careful not to
cover the thermostat.

e Insulate your gas or oil hot-water
storage tank and pipes, but be careful
not to cover the water heater’s top,
bottom, thermostat, or burner com-
partment; when in doubt, get profes-
sional help.

¢ Install nonaerating, low-flow faucets
and showerheads.

® Buy a new energy-efficient water
heater. While it may cost more initially
than a standard water heater, the
energy savings will continue during the
lifetime of the appliance.

¢ Although most water heaters last
10-15 years, it’s best to start shopping
for a new one if yours is more than
7 years old. Doing some research
before your heater fails will enable you

to select one that most appropriately
meets your needs.

e [_ower the thermostat on your water
heater; water heaters sometimes
come from the factory with high
temperature settings, but a setting of
115°F provides comfortable hot water
for most uses.
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Water Heater

Insulate your water heater to save energy
and money.
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e Drain a quart of water from your
water tank every 3 months to remove
sediment that impedes heat transfer
and lowers the efficiency of your
heater. The type of water tank you
have determines the steps to take,
so follow the manufacturer’s advice.

¢ If you heat with electricity and live in a
warm and sunny climate, consider
installing a solar water heater. The solar
units are environmentally friendly and
can now be installed on your roof to
blend with the architecture of your house.

¢ Take more showers than baths.
Bathing uses the most hot water in
the average household. You use
15-25 gallons of hot water for a bath,
but less than 10 gallons during a
5-minute shower.

e Consider the installation of a drain
water waste heat recovery system.

e ook for the FTC EnergyGuide label.

Solar Water Heaters

If you heat with electricity and you
have an unshaded, south-facing location
(such as a roof) on your property, con-
sider installing a solar water heater. More
than 1.5 million homes and businesses in
the United States have invested in solar
water heating systems and over 94% of
these customers consider the systems a
good investment. Solar water heating sys-
tems are also good for the environment.
Solar water heaters avoid the harmful
greenhouse gas emissions associated with
electricity production. During a 20 year
period, one solar water heater can avoid
over 50 tons of carbon dioxide emissions.

When shopping for a solar water
heater, watch for systems certified by
the Solar Rating and Certification
Corporation (SRCC) or the Florida
Solar Energy Center (FSEC).

Dishwasher

Clothes washer 14%

0/, Bﬂ“l
26% 12%

Hot Water Usage (based on national averages)

The typical U.S. homeowner's water
consumption by place of use.

For more information on how you can
save money on your water heating bill,
contact:

American Solar Energy Society (ASES),
(303) 443-3130, www.ases.org

Florida Solar Energy Center (FSEC),
(321) 638-1000, www.fsec.ucf.edu

Gas Appliance Manufacturers Association,
(703) 525-7060, www.gamanet.org

Owens Corning Customer Service Hotline,
(800) GET-PINK (800-438-7465),
WWw.owenscorning.com

Solar Energy Industries Association (SEIA),
(202) 628-7745, www.seia.org

Solar Rating and Certification Corporation
(SRCC), (321) 638-1537, www.solar-rating.org

U.S. Department of Energy’s
Energy Efficiency and Renewable Energy
Clearinghouse (EREC), (800) DOE-3732

www.eren.doe.gov/askanenergyexp
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Windows

Windows can be one of your home's most
attractive features. Windows provide
views, daylighting, ventilation, and solar
heating in the winter. Unfortunately, they
can also account for 10% to 25% of your
heating bill. During the summer, sunny
windows make your air conditioner work
two to three times harder. If you live in
the Sun Belt, look into new solar control
spectrally selective windows, which can
cut the cooling load by more than half.

If your home has single-pane windows,
as almost half of U.S. homes do, consider
replacing them. New double-pane win-
dows with high-performance glass (e.g.,
low-e or spectrally selective) are available
on the market. In colder climates, select
windows that are gas filled with low-
emissivity (low-e) coatings on the glass
to reduce heat loss. In warmer climates,
select windows with spectrally selective
coatings to reduce heat gain. If you are
building a new home, you can offset
some of the cost of installing more
efficient windows because doing so
allows you to buy smaller, less
expensive heating and cooling
equipment.

If you decide not to replace your
windows, the simpler, less costly
measures listed below can improve
the performance of your windows.

Cold-Climate Window Tips

¢ [nstall exterior or interior storm
windows; storm windows can
reduce your heat loss through the
windows by 25% to 50%. Storm
windows should have weather-
stripping at all moveable joints;
be made of strong, durable
materials; and have interlocking

¢ Repair and weatherize your current
storm windows, if necessary.

e Install tight-fitting, insulating window
shades on windows that feel drafty
after weatherizing.

¢ Close your curtains and shades at
night; open them during the day.

¢ Keep windows on the south side
of your house clean to maximize
solar gain.

Warm-Climate Window Tips

¢ Install white window shades, drapes,
or blinds to reflect heat away from the
house.

e Close curtains on south- and west-
facing windows during the day.

¢ Install awnings on south- and west-
facing windows.

¢ Apply sun-control or other reflective
films on south-facing windows to
reduce solar gain.

Cold-Climate Windows

Double-pane windows with low-e coating on the
glass reflect heat back into the room during the

or overlapping joints. Low-e storm  yinter months.

windows save even more energy.



Warm-Climate Windows

In the summertime, the sun shining
through your windows heats up the
room. Windows with spectrally
selective coatings on the glass reflect
some of the sunlight, keeping your
rooms cooler.

BUYing New Wi“dows ¢ In temperate climates with both heat-

ing and cooling seasons, select win-
dows with both low U-values and low
solar heat gain coefficiency (SHGC)
to maximize energy benefits.

New windows are long-term invest-
ments that have a large impact on your
home’s energy system. Today, there are
many new window technologies avail-
able that are worth considering. Glazing * Look for the ENERGY STAR® and

L
’ | 4 “a
t
t
l

materials now come with a variety of EnergyGuide labels.
selective coatings and other features; For more information about windows,
frames are available in aluminum, wood,  contact:

vinyl, fiber glass, or combinations of
these materials. Each type of glazing
, material and frame has advantages and

American Architectural Manufacturers
Association (AAMA), (847) 303-5664,

disadvantages. www.aamanet.org

Shopping Tips Efficient Windows Collaborative

« When you're shopping for new windows, ~ (202) 530-2231, www.efficientwindows.org
b W s ENERGY STAR®, (888) STARYES (8887827937),

Rating Council (NFRC) label; it means
the window’s performance is certified.
® Remember, the lower the U-value, the National Wood Window and Door

better the insulation. In colder climates, ~ Association, (800) 223-2301, www.nwwda.org

o fn[::;:;le_l?;ijﬁ ,(:dbeloz o rectolm_t Owens Corning Customer Service Hotline,
| aohe WD OWS Nav® 8IS (800) GETPINK (800-438-7465), P

double glazing and low-e coating. .

WWw.owenscorning.com |

Www.energystar.gov

¢ [n warm climates, where summertime

heat gain is the main concern, look U.S. Department of Energy’s
for windows with double glazing and Energy Efficiency and Renewable Energy
spectrally selective coatings that Clearinghouse (EREC), (800) DOE-3732

| reduce heat gain. www.eren.doe.gov /uskanenergyexpert/

> ¢ Select windows with air leakage ratings
of 0.3 cubic feet per minute or less.

Windows
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Landscaping

Landscaping

Landscaping is a natural and beautiful
way to keep your home more comfort-
able and reduce your energy bills. In
addition to adding aesthetic value and
environmental quality to your home,
a well-placed tree, shrub, or vine can
deliver effective shade, act as a wind-
break, and reduce overall energy bills.
Carefully positioned trees can save up
to 25% of a typical household’s energy
used for heating and cooling. Computer
models from DOE predict that just three
trees, properly placed around the house,
can save an average household between
$100 and $250 in heating and cooling
energy costs annually. During the sum-
mer months, the most effective way to
keep your home cool is to prevent the
heat from building up in the first place.
A primary source of heat buildup is

N
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sunlight absorbed by your home's roof,
walls, and windows. Dark-colored home
exteriors absorb 70% to 90% of the radi-
ant energy from the sun that strikes the
home's surfaces. Some of this absorbed
energy is then transferred into your home
by way of conduction, resulting in heat
gain inside the house. In contrast, light-
colored surfaces effectively reflect most
of the heat away from your home.
Landscaping can also help block and
absorb the sun'’s energy to help decrease
heat buildup in your home by providing
shade and evaporative cooling.

Shading and evaporative cooling from
trees can reduce the air temperature
around your home. Studies conducted
by the Lawrence Berkeley National
Laboratory found summer daytime air
temperatures to be 3° to 6°F cooler in

Buildings and
Trees—Natural
Partners

Deciduous frees
planted on the south
and on the west sides
will help keep your
house cool in the
summer and allow
sun to shine in the
windows in the winter.




tree-shaded neighborhoods than in tree-
less areas. The energy-conserving land-
scape strategies you should use for your
home depend on the type of climate in
which you live.

Landscaping Tips—Dependent on
Geographic Area

o Trees that lose their leaves in the fall
(i.e., deciduous) are the most effective
at reducing heating and cooling energy
costs. When selectively placed around
a house, they provide excellent protec-
tion from the summer sun but permit
winter sunlight to reach and warm
your house. The height, growth rate,
branch spread, and shape are all
factors to consider in choosing
a tree.

¢ Vines provide shading and cooling.
Grown on trellises, vines can shade
windows or the whole side of a
house.

Deflect winter winds by planting
evergreen trees and shrubs on the
north and west sides of your house;
deflect summer winds by planting
them on the south and west sides
of your house.

Orientation of the house and sur-
rounding landscaping has a large effect
on energy consumption. A well-oriented,
well-designed home admits low-angle
winter sun to reduce heating bills; rejects
overhead summer sun to reduce cooling
bills; and minimizes the chill effect of
winter winds. Fences, walls, other nearby
buildings, and rows of trees or shrubs
block or channel the wind. Bodies of
water moderate temperature but increase
humidity and produce glare. Trees pro-
vide shade, windbreaks, and wind chan-
nels. Pavement reflects or absorbs heat,
depending on whether it is light or dark
in color.

Just as wearing white clothes reflects
the sun’s heat from your body, a white
or light-colored roof will help reflect
the sun’s heat away from your home.
This strategy works particularly well
when trees are located next to the
reflecting surface. Not only do trees
provide shade, they absorb the
reflected sunlight for photosynthesis.
In the process, water evaporates from
the tree, cooling the air around the
house.

Contact your county extension agents,
public libraries, local nurseries, landscape
architects, landscape contractors, and
state and local energy offices for addi-
tional information on energy-efficient
landscaping and regional plants and
their maintenance requirements.

For more information on landscaping
for energy efficiency, contact:

American Society of Landscape Architects
(ASLA), (202) 898-2444, www.asla.org

National Arbor Day Foundation (NADF),
(402) 474-5655, www.arborday.org

U.S. Department of Energy’s

Energy Efficiency and Renewable Energy
Clearinghouse (EREC), (800) DOE-3732
www.eren.doe.gov,/skanenergyexpert
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Lighting

Lighting

Increasing your lighting efficiency is one
of the fastest ways to decrease your energy
bills. If you replace 25% of your lights in
high-use areas with fluorescents, you can
save about 50% of your lighting energy bill.

Indoor Lighting

Use linear fluorescent and energy-
efficient compact fluorescent lamps (CFLs)
in fixtures throughout your home to pro-
vide high-quality and high-efficiency light-
ing. Fluorescent lamps are much more
efficient than incandescent bulbs and last
6 to 10 times longer. Although fluores-
cent and compact fluorescent lamps are
more expensive than incandescent bulbs,
they pay for themselves by saving energy
over their lifetime.

Indoor Lighting Tips

o Turn off the lights in any room you're
not using, or consider installing timers,
photo cells, or occupancy sensors to

reduce the amount of time your lights
are on.

o Use task lighting; instead of
brightly lighting an entire
room, focus the light where
you need it. For example,
use fluorescent under-cabinet
lighting for kitchen sinks and
countertops under cabinets.

Consider three-way lamps;
they make it easier to keep
lighting levels low when
brighter light is not necessary.

Use 4-foot fluorescent fixtures
with reflective backing and
electronic ballasts for your
workroom, garage, and
laundry areas.

¢ Consider using 4-watt mini-
fluorescent or electro-luminescent
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Compact Fl
These compact fluorescent bulbs are four times more energy
efficient than incandescent bulbs and provide the same lighting.

night lights. Both lights are much
more efficient than their incandescent
counterparts. The luminescent lights
are cool to the touch.

¢ Use CFLs in all the portable table and
floor lamps in your home. Consider
carefully the size and fit of these sys-
tems when you select them. Some
home fixtures may not accommodate
some of the larger CFLs.

e When shopping for new light fixtures,
consider buying dedicated compact flu-
orescent fixtures with built-in ballasts
that use pin-based replacement bulbs.

e For spot lighting, consider CFLs with
reflectors. The lamps range in wattage
from 13-watt to 32-watt and provide
a very directed light using a reflector
and lens system.

o Take advantage of daylight by using
light-colored, loose-weave curtains
on your windows to allow daylight to
penetrate the room while preserving

vorescent Bulbs




privacy. Also, decorate with lighter
colors that reflect daylight.

¢ If you have torchiere fixtures with halo-
gen lamps, consider replacing them
with compact fluorescent torchieres.
Compeact fluorescent torchieres use
60% to 80% less energy, can produce
more light (lumens), and do not get as
hot as the halogen torchieres.

¢ L ook for the ENERGY STAR® label
when purchasing these products.

Outdoor Lighting

Many homeowners use outdoor light-
ing for decoration and security. When
shopping for outdoor lights, you will find
a variety of products, from low-voltage
pathway lighting to motion-detector
floodlights. Some stores also carry lights
powered by small photovoltaic (PV)
modules that convert sunlight directly

Torchiere Lamp

Halogen lamps generate excessive heat that can
create fire hazards. Use compact fluorescent
lamps in your torchiere fixtures. They are safer
and use much less energy.

into electricity; consider PV-powered
lights for areas that are not close to an
existing power supply line.

Outdoor Lighting Tips
e Use outdoor lights with a photocell unit

or a timer so they will turn off during
the day.

¢ Turn off decorative outdoor gas lamps;
just eight gas lamps burning year-
round use as much natural gas as it
takes to heat an average-size home
during an entire winter.

o Exterior lighting is one of the best

places to use CFLs because of their

long life. If you live in a cold climate,

be sure to buy a lamp with a cold-

weather ballast.

For more information on energy- ‘
efficient lighting, contact: 3

ENERGY STAR®, (888) STAR-YES (888-782-7937),
www.energystar.gov

U.S. Department of Energy’s

Energy Efficiency and Renewable Energy
Clearinghouse (EREC), (800) DOE-3732
www.eren.doe.gov /askanenergyexpert/

Lighting
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Appliances account for about 20% of
your household’s energy consumption,
with refrigerators, clothes washers, and
clothes dryers at the top of the consump-
tion list.

What's the Real Cost

Every appliance has two price tags—a purchose
price and the operating cost.

When you're shopping for appliances,
you can think of two price tags. The first
one covers the purchase price—think of
it as a down payment. The second price tag
is the cost of operating the appliance dur-
ing its lifetime. You'll be paying on that
second price tag every month with your
utility bill for the next 10 to 20 years,
depending on the appliance. Refrigera-
tors last an average of 20 years; room air
conditioners and dishwashers, about
10 years each; clothes washers, about
14 years.

When you do have to shop for a new
appliance, look for the ENERGY STAR®
label. ENERGY STAR® appliances have
been identified by the U.S. Environmen-
tal Protection Agency and DOE as being
the most energy-efficient products in
their classes. They usually exceed mini-
mum federal standards by a substantial
amount. The appliance shopping
guide on pages 29 and 30 lists some
of the major appliances that carry the
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ENERGY STAR® label and provides
helpful information on what to look for
when shopping for an appliance.

To help you figure out whether an
appliance is energy efficient, the federal
government requires most appli-
ances to display the bright yellow
and black EnergyGuide label.
Although these labels will not tell
you which appliance is the most
efficient, they will tell you the
annual energy consumption and
operating cost for each appliance
50 you can compare them yourself.

Dishwashers

Most of the energy used by a dish-
washer is for water heating. The
EnergyGuide label estimates how much
power is needed per year to run the
appliance and to heat the water based on
the yearly cost of gas and electric water
heating.

Dishwasher Tips

¢ Check the manual that came with
your dishwasher for the manufacturer’s
recommendations on water tempera-
ture; many have internal heating
elements that allow you to set the
water heater in your home to a lower
temperature (115°F).

e Scrape, don't rinse, off large food
pieces and bones. Soaking or prewash-
ing is generally only recommended in
cases of burned-on or dried-on food.

® Be sure your dishwasher is full, but not
overloaded.

e Don't use the “rinse hold” on your
machine for just a few soiled dishes.
It uses 3 to 7 gallons of hot water
each time you use it.




Let your dishes air dry; if you don’t
have an automatic air-dry switch,

turn off the control knob after the final
rinse and prop the door open a little
so the dishes will dry faster.

When shopping for a new dishwasher,
look for the ENERGY STAR® label.
ENERGY STAR® dishwashers use less
water and energy and must exceed
minimum federal standards by at least
13%.

Based on standard U.S. Government tests

ENERGYGUIDE

Refrigerator-Freezer

With Automatic Defrost

With Side-Mounted Freezer

Without Through -the-Door-Ice Service

Compare the Energy Use of this Refrigerator
with Others before You Buy.

Capacity: 23 Cubic Feet

When you cook a pot of rice for

1 hour, you use 1000 watt hours of
electricity! One thousand watt hours
equals 1 kilowatt-hour, or 1 kWh.
Your utility bill usually shows what

you are charged for the kilowatt-hours
you use. The average residential rate
is 8.3 cents per kWh. A typical U.S.
household consumes about

10,000 kWh per year, costing an
average of $830 annually.

How to Read the
EnergyGuide Label

The EnergyGuide label
gives you two important
pieces of information
you can use for
comparison of different
brands and models

XYZ Corporation
Model ABC-W

This Model Uses
776 kwhyear

Uses Least
Energy
742

Energy Use (kWh/year) range of all similar models

when shopping for a
new refrigerator:

® Estimated energy
consumption on a

Uses Most | scale showing a range
Energy | for similar models
836

kWh/year (kilowatt-hours per year) is a measure of energy (electricity) use.
Your utility company uses it to compute your bill. Only models with 22.5 to 2

cubic feet and the above features are used in this scale.

® Estimated yearly
operating cost based
on the national

Refrigerators using more energy cost
This model’s estimated yearly

average cost of
electricity.

Based on a 1995 U.S. Government national average cost of 8.4¢ per kWh for
electricity. Your actual operating cost will vary depending on your local utility rates

and your use of the product.

Impartant: Removal of this label before consumer purchase is a violation of Federal law (42 U.5.C. 8302)
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Refrigerator Choices

Refrigerators with the freezer on top are more
efficient than those with freezers on the side.

Refrigerators

The EnergyGuide label on new refrig-
erators will tell you how much electricity
in kilowatt-hours (kWh) a particular
model uses in one year. The smaller the
number, the less energy the refrigerator
uses and the less it will cost you to
operate. In addition to the EnergyGuide
label, don't forget to look for the
ENERGY STAR® label. A new refrigerator
with an ENERGY STAR® label will save
you between $35 and $70 a year com-
pared to the models designed 15 years

ago. This adds up to between $525 and
$1,050 during the average 15-year life
of the unit.

Refrigerator/Freezer Energy Tips

e ook for a refrigerator with automatic
moisture control. Models with this fea-
ture have been engineered to prevent
moisture accumulation on the cabinet
exterior without the addition of a
heater. This is not the same thing as
an “anti-sweat” heater. Models with
an anti-sweat heater will consume
5% to 10% more energy than models
without this feature.

Don't keep your refrigerator or freezer
too cold. Recommended temperatures
are 37° to 40°F for the fresh food com-
partment of the refrigerator and 5°F
for the freezer section. If you have a
separate freezer for long-term storage,
it should be kept at O°F.

To check refrigerator temperature,
place an appliance thermometer in a
glass of water in the center of the refrig-
erator. Read it after 24 hours. To check
the freezer temperature, place a ther-
mometer between frozen packages.
Read it after 24 hours.

Regularly defrost manual-defrost refrig-
erators and freezers; frost buildup
decreases the energy efficiency of the
unit. Don't allow frost to build up more
than one-quarter of an inch.

® Make sure your refrigerator door seals
are airtight. Test them by closing the
door over a piece of paper or a dollar
bill so it is half in and half out of the
refrigerator. If you can pull the paper
or bill out easily, the latch may need
adjustment or the seal may need
replacing.
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How Much Electricity Do Appliances Use?
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This chart shows how much energy a typical appliance uses per year and its corresponding cost based

on nafional averages. For example, a refrigerator uses o

television uses.

¢ Cover liquids and wrap foods stored
in the refrigerator. Uncovered foods
release moisture and make the com-
pressor work harder.

® Move your refrigerator out from
the wall and vacuum its condenser
coils once a year unless you have
a no-clean condenser model. Your
refrigerator will run for shorter periods
with clean coils.

Other Energy-Saving Kitchen Tips

e Be sure to place the faucet lever on the
kitchen sink in the cold position when
using small amounts of water; placing
the lever in the hot position uses
energy to heat the water even though
it may never reach the faucet.

e If you need to purchase a gas oven or
range, look for one with an automatic,

most five times the electricity the average

electric ignition system. An electric
ignition saves gas because a pilot light
is not burning continuously.

¢ In gas appliances, look for blue flames;
yellow flames indicate the gas is burn-
ing inefficiently and an adjustment
may be needed. Consult the manufac-
turer or your local utility.

¢ Keep range-top burners and reflectors
clean; they will reflect the heat better,
and you will save energy.

e Use a covered kettle or pan to boil
water; it’s faster and it uses less
energy.

® Match the size of the pan to the heat-
ing element.

e If you cook with electricity, turn the
stovetop burners off several minutes
before the allotted cooking time. The
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heating element will stay hot long
enough to finish the cooking without
using more electricity. The same
principle applies to oven cooking.

o Use small electric pans or toaster
ovens for small meals rather than your
large stove or oven. A toaster oven
uses a third to half as much energy as a
full-sized oven.

e Use pressure cookers and microwave
ovens whenever it is convenient to
do so. They can save energy by
significantly reducing cooking time.

Laundry

About 80% to 85% of the energy used
for washing clothes is for heating the
water. There are two ways to reduce the
amount of energy used for washing
clothes—use less water and use cooler
water. Unless you're dealing with oily
stains, the warm or cold water setting on
your machine will generally do a good
job of cleaning your clothes. Switching
your temperature setting from hot to
warm can cut a load’s energy use
in half.

When shopping for a new washer,
look for an ENERGY STAR® machine.
These machines may cost more to buy
but use about a third of the energy and
less water than typical machines. You'll
also save more on clothes drying,
because most remove more water from
your clothes during the spin cycle.

When shopping for a new clothes
dryer, look for one with a moisture sensor
that automatically shuts off the machine
when your clothes are dry. Not only will
this save energy, it will save wear and tear
on your clothes caused by over-drying.
Keep in mind that gas dryers are less
expensive to operate than electric dryers.
The cost of drying a typical load of laun-
dry in an electric dryer is 30 to 40 cents
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compared to 15 to 25 cents in a gas
dryer.

Laundry Tips

e Wash your clothes in cold water

using cold-water detergents when-
ever possible.

e Wash and dry full loads. If you are
washing a small load, use the
appropriate water-level setting.

¢ Dry towels and heavier cottons in a
separate load from lighter-weight
clothes.

¢ Don't over-dry your clothes. If
your machine has a moisture sensor,
use it.

e Clean the lint filter in the dryer after
every load to improve air circulation.

¢ Use the cool-down cycle to allow
the clothes to finish drying with the
residual heat in the dryer.

o Periodically inspect your dryer vent
to ensure it is not blocked. This will
save energy and may prevent a fire.
Manufacturers recommend using rigid
venting material, not plastic vents that
may collapse and cause blockages.

o [ ook for the ENERGY STAR® and
EnergyGuide labels.

For more information on energy-
efficient appliances, contact:

Association of Home Appliance
Manufacturers, (202) 872-5955,
www.aham.org

ENERGY STAR®, (888) STAR-YES (888-782-7937),
www.energystar.gov

U.S. Department of Energy’s
Energy Efficiency and Renewable Energy

Clearinghouse (EREC), (800) DOE-3732
www.eren.doe.gov/
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Appliances

Rating

Natural Gas
and Oil
Sysfe‘nls‘~ .

Look for the FTC (Federol Trode
Commission) EnergyGuide label with an
AFUE (Annual Fuel Utilization Efficiency)
rating for gas- and oilfired furnaces and
hoilers. The AFUE measures the seasonal

or annual efficiency. ENERGY STAR® furnaces
have a 90 AFUE or greater.

Major Appliance
Shopp A

This easy-to-read guide may help you understand how appliances are
rated for efficiency, what the ratings mean, and what to look for while
shopping for new appliances.

ing Guide

Special Considerations

Bigger is not always befter! Too lorge o
system costs more and operates inefficiently.
Have o professional assess your needs and
recommend the type and size of system you
should purchase.

Air-Source
Heat Pumps

Look for the EnergyGuide label that contains
the SEER (Seasonal Energy Efficiency
Ratio) and HSPF (Heating Seasonal
Performance Factor) for heat pumps. The
SEER measures the energy efficiency during
the cooling season and HSPF measures

the efficiency during the heating season.
The ENErGY STAR® minimum efficiency
level is 12 SEER or higher.

If you live in a cool climate, look for @ heat
pump with a high HSPF. If you purchase an
ENERGY STAR® heat pump, you are getting a
product that is in the top 25% for efficiency.
Contact a professional for advice on
purchasing @ heat pump.

Central Air
Conditioners

ENERGIGUIDE

Look for the EnergyGuide label with a
SEER for central air conditioners. The
ENERGY STAR® minimum efficiency level
is 12 SEER. ENErGY STAR® central air
conditioners exceed federal standards by
at leost 20%.

Air condifioners that bear the ENERGY STIR®
label may be twice as efficient as some
existing systems. Contact a professional for
advice on sizing a central ir system.

Room Air
Conditioners

Look for the EnergyGuide label with an
EER (Energy Efficiency Ratio) for room air
conditioners. The higher the EER, the more
efficient the unit is. ENERGY STAR® units
exceed federal standards by at least 10%.

What size to buy? Two major decisions

Areain squore feet  Btu/hour ShOUId gUide your
10010150 5,000 purchase. Buy a
150 f0 250 6,000 CBoneCﬂy Sized unit.
Uy On energy-
25010350 7,000 efficignt unit? If the
35010400 9,000 room is very sunny,
40010 450 10,000 in(geuse CUDUU_TV. by
45010550 12,000 lO{o. If Thg unit is for
a kitchen, increase
55010700 14,000 the capacity by
70010 1,000 18,000 4,000 Btu per hour.

The ENERGY STAR® label is the government's seal of approval. It was created by the U.S. Department of Energy and the
U.S. Environmental Protection Agency. These agencies set the criteria to help shoppers for large and small home appliances
identify the most energy-efficient products on the market. ENERGY STAR®-labeled appliances exceed existing federal
efficiency standards, typically, by 13% to 20%, and as much as 110% for some appliances. Customers can be assured that

the appliance being purchased is a high-performance product which will reduce the operating cost of that appliance or product

every month during the course of its lifefime.
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Appliances

Programmable
Thermostats

Rating

For minimum ENERGY STAR® efficiency,
thermostats should have ot least two
programs, four temperature settings each,

a hold feature that allows users to
temporarily override setfings, and the ability
to maintain room temperature within 2°F
of desired femperature.

Special Considerations

Look for a thermostat that allows you to
easily use two separate programs; an
“advanced recovery” feature that can be
programmed to reach the desired
temperature ot a specific time; a hold
feature that temporarily overrides the
setting without deleting preset programs;
and the ENErGY STAR® label.

Water
Heaters

o

Look for the EnergyGuide label that tells
how much energy the water heater uses
in one year. Also, look for the FHR
(First Hour Rating) of the water heater,
which measures the maximum hot
water the heater will deliver in the

first hour of use.

If you typically need a lot of hot water at
once, the FHR will be important fo you.
Sizing is important—call your local utility
for advice.

Windows

Look for the NFRC (National Fenestration
Rating Council) label that provides
U-values and SHGC (solar heat gain
coefficient) values. The lower the U-value,
the better the insulation.

Look at the Climate Region Map on the
ENErGY STAR® label to be sure that the
window, door, or skylight you have selected
is appropriate for where you live.

Refrigerators
and Freezers

Look for the EnergyGuide label that tells
how much electricity, in kilowatt-hours
(kWh), the refrigerator or freezer will use

in one year. The smaller the number, the
less energy it uses. ENERGY STAR® labeled
units exceed July 1, 2001, federal standards
by at least 10%.

Look for energy-efficient refrigerators and
freezers. Refrigerators with freezers on top
are more efficient than those with freezers
on the side. Also look for heavy door hinges
that create a good door seal.

Look for the EnergyGuide label that tells
how much electricity, in kilowatt-hours
(kWh), the dishwasher will use in one year.
The smaller the number, the less energy it
uses. ENERGY STAR® dishwashers exceed
federal standards by af least 25%.

Look for features that will reduce water use,
such as booster heaters and smart controls.
Ask how many gallons of water the
dishwasher uses during different cycles.
Dishwashers that use the least amount of
water will cost the least to operate.

Clothes
Washers

Look for the EnergyGuide label that tells
how much electricity, in kilowatt-hours
(kWh), the clothes washer will use in one
year. The smaller the number, the less
energy it uses. ENERGY STAR® clothes
washers use less than 50% of the energy
used by standard washers.

Look for the following design features that
help clothes washers cut water usage:
water level controls, “suds-saver” features,
spin cycle adjustment, and large capacity.
For double the efficiency, buy an

ENERGY STAR® unit.
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Air Conditioning and Refrigeration
Institute

4100 North Fairfax Drive, Suite 200

Arlington, VA 22203

Phone: (703) 524-8800

Fax: (703) 528-3816

E-mail: ari@ari.org

www.ari.org

The Alliance to Save Energy
1200 18th Street, NW, Suite 900
Washington, DC 20036

Phone: (202) 857-0666

Fax: (202) 331-9588

E-mail: info@ase.org
Wwww.ase.org

American Architectural Manufacturers
Association (AAMA)

1827 Walden Office Square, Suite 104

Schaumburg, IL 60173-4628

Phone: (847) 303-5664

Fax: (847) 303-5774

www.aamanet.org

American Council for an Energy-Efficient
Economy (ACEEE)

1001 Connecticut Avenue, NW, Suite 801

Washington, DC 20036

Phone (Research and Conferences):
(202) 429-8873

Publications: (202) 429-0063

E-mail: info@aceee.org

Www.aceee.org

American Society of Landscape
Architects (ASLA)

636 Eye Street, NW

Washington, DC 20001-3736

Phone: (202) 898-2444

Fax: (202) 898-1185

www.asla.org

American Solar Energy Society (ASES)
2400 Central Avenue, Unit G-1
Boulder, CO 80301

Phone:(303) 443-3130

Fax: (303) 443-3212

E-mail: ases@ases.org

WWW.ases.org

Source List

Association of Home Appliance
Manufacturers

1111 19th Street, NW, Suite 402

Washington, DC 20036

Phone: (202) 872-5955

Fax: (202) 872-9354

www.aham.org

Cellulose Insulation Manufacturers
Association (CIMA)

136 South Keowee Street

Dayton, OH 45402

Phone: (937) 222-2462

Fax: (937) 222-5794

E-mail: info@cellulose.org

www.cellulose.org

Efficient Windows Collaborative
Alliance to Save Energy

1200 18th St. N.W.

Suite 900

Washington, DC 20036

Phone: (202) 530-2231

Fax: (202) 331-9588

E-mail: ewc@ase.org

www.efficientwindows.org

ENERGY STAR®

401 M Street, SW, (6202J)
Washington, DC 20460

Phone: (202) 564-9190

Toll Free: (888) STAR-YES (782-7937)
Fax: (202) 564-9569
wWww.energystar.gov

Federal Trade Commission

Bureau of Consumer Protection
CRC-240

Washington, DC 20580

Phone: (202) FTC-HELP (382-4357)
www.ftc.gov

Florida Solar Energy Center (FSEC)
1679 Clearlake Road

Cocoa, FL. 32922-5703

Phone: (321) 638-1000

Fax: (407) 638-1010

E-mail: info@fsec.ucf.edu
www.fsec.ucf.edu
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Gas Appliance Manufacturers Association
2107 Wilson Blvd, Ste 600

Arlington, VA 22201

Phone: (703) 525-7060

Fax: (703) 525-6790

www.gamanet.org

Insulation Contractors Association of
America (ICAA)

1321 Duke Street, Suite 303

Alexandria, VA 22314

Phone: (703) 739-0356

Fax: (703) 739-0412

E-mail: icaa@insulate.org

www.insulate.org

National Arbor Day Foundation (NADF)
100 Arbor Avenue

Nebraska City, NE 68410

Phone: (402) 474-5655
www.arborday.org

National Association of Home Builders
(NAHB)

1201 15th Street, NW

Washington, DC 20005

Phone: (800) 368-5242

E-mail: info@nahb.com

www.nahb.org

National Association of State Energy
Officials (NASEO)

1414 Prince Street, Suite 200

Alexandria, VA 22314

Phone: (703) 299-8800

Fax: (703) 299-6208

E-mail: information@naseo.org

WWW.Naseo.org

National Insulation Association
99 Canal Center Plaza, Suite 222,
Alexandria, VA 22314-1538
Phone: (703) 683-6422

Fax: (703) 549-4838
www.insulation.org

National Wood Window and Door
Association

1400 East Touhy Avenue, Suite 470

Des Plaines, IL 60018

Phone: (800) 223-2301

Fax: (847) 299-1286

www.nwwda.org
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North American Insulation
Manufacturers Association (NAIMA)

44 Canal Center Plaza, Suite 310

Alexandria, VA 22314

Phone: (703) 684-0084

Fax: (703) 684-0427

E-mail: insulation@naima.org

Www.naima.org

Owens Corning
One Owens Corning Parkway
Toledo, OH 43659
Customer Service Hotline:

(800) GET PINK (800-438-7465)
E-mail: answers@owenscorning.com
WWw.owenscorning.com

Polyisocyanurate Insulation
Manufacturers Association (PIMA)

1331 F Street, NW, Suite 975

Washington, DC 20004

Phone: (202) 628-6558

Fax: (202) 628-3856

www.pima.org

Rocky Mountain Institute
1739 Snowmass Creek Road
Snowmass, CO 81654-9199
Phone: (970) 927-3851

Fax: (970) 927-3420

E-mail: outreach@rmi.org
WWww.rmi.org

Solar Energy Industries Association
(SEIA)

1616 H Street NW, 8th floor

Washington, DC 20006

Phone: (202) 628-7745

Fax: (202) 628-7779

E-mail: info@seia.org

www.seia.org

Solar Rating and Certification
Corporation (SRCC)

C/O FSEC, 1679 Clearlake Road

Cocoa, FL 32922-5703

Phone: (321) 638-1537

E-mail: srcc@fsec.ucf.edu

Fax: (407) 638-1010

www.solar-rating.org
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U.S. Department of Energy’s
Energy Efficiency and Renewable
Energy Clearinghouse (EREC)
P.O. Box 3048
Merrifield, VA 22116
Fax: (703) 893-0400
(800) DOE-3732 (800-363-3732)
E-mail: doe.erec@nciinc.com
www.eren.doe.gov/askanenergyexpert/

U.S. Department of Energy’s

Building Technologies Program, EE41
1000 Independence Ave. SW
Washington, D.C. 20585
www.eren.doe.gov/buildings
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Energy Savers: Tips on Saving Energy &
Money at Home is available online at
www.eren.doe.gov/
consumerinfo/energy_savers

www.eren.doe.gov/energy_savers_partners/
quick_tip.html

Sign up for the free monthly Quick Tip newsletter:

NOTICE: This booklet was prepared by an agency
of the United States government. Neither the
United States government nor any agency thereof,
nor any of their employees, makes any warranty,
express or implied, or assumes any legal liability

or responsibility for the accuracy, completeness,
or usefulness of any information, apparatus,
product, or process disclosed, or represents that

its use would not infringe privately owned rights.
Reference herein to any specific commercial
product, process, or service by trade name, trade-
mark, manufacturer, or other-wise does not
necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States
government or any agency thereof. The views and
opinions of authors expressed herein do not
necessarily state or reflect those of the United
States government or any agency thereof.
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save money

Making a few
energy-efficient
improvements

in your

home can
make it more
comfortable and
save you money.

1. Adjust the Thermostat

During the heating season, set your thermostat
between 68 and 70 degrees, unless otherwise
directed by your doctor. If you are away from
home for more than eight hours, setting the
thermostat four to six degrees lower in the winter
or higher in the summer can save you about 7
to 10 percent in heating/cooling costs. Installing
an automatic setback thermostat can also help
regulate the temperature in your home more
efficiently.

2. Replace Filters Regularly

Make it a habit to clean or replace furnace or air
conditioning filters monthly. Clogged filters waste
energy and make your heating and cooling system
work harder than necessary.

{




Tips (continued)...

How We Use Energy
in Our Homes*

3. Routine Furnace Inspections 44%
Southwest Gas recommends that qualified
contractors inspect your natural gas furnace
annually to help ensure that it is operating
safely and efficiently. The company’s Energy
Specialists can refer you to qualified contrac-
tors to perform this inspection.

® 44% Heating and Cooling

®33% Lighting, Cooking,
and Appliances

® 14% Water Heating

s 9% Refrigerator

4. Seal the Gaps

Caulking and weather stripping spaces
around doors and windows, or installing
inexpensive switch-plate gaskets between
the outlet and an exterior wall will prevent
the loss of precious energy dollars. About 2
percent of the heat loss in your home can
occur through switch and plug outlets on
exterior walls.

14%

Sources:
* Department of Energy, “Consumer Guide to Home Energy Savings”

5. Let Nature Help
During the heating season, open shades, blinds, and draperies in rooms that receive direct sunlight to take
advantage of the sun’s warmth. Be sure to close them before the sun sets to preserve the heat.

6. Close Fireplace Damper When Not In Use

When you’re not using your fireplace, make sure you close the damper to keep the warmth of your home
from escaping up the chimney. Since most building codes now require damper stops for natural gas
fireplaces to prevent them from being fully closed, keep the glass doors on your fireplace closed when it’s
not in use.

7. Use Household Appliances Efficiently

Washing full loads when using your dishwasher and washing machine saves time, detergent and energy.
(An automatic dishwasher uses the same amount of hot water for both small and full loads.) Drying
laundry loads one after another dries clothes faster because the dryer doesn’t have to reheat after
each load. Make sure you clean the lint filter after every load to save energy and speed drying time.

8. Conserve Heat In Your Oven

Preheat your oven only when needed — and never for more than 10 minutes. Arrange the oven racks before
you turn on the oven, because an oven loses about 20 percent of its heat every time the door is opened.
Using a timer instead of frequently opening the oven door to check on food will also save energy.

9. Conserve Hot Water

Installing low-flow showerheads and faucets will keep your energy dollars from going down the drain. Using
cold-water laundry detergents, along with a warm wash/cool rinse setting, can help you save energy and
reduce costs. It’s the detergent that brightens whites and kilis germs.

10. Limit Use Of Exhaust Fans
In just one hour, exhaust fans in your kitchen or bathroom can pull out a house full of warm or cooled air.
Turn fans off as soon as they have completed their job.

11. Repair Leaky Faucets
Leaky faucets can waste gallons of water in a short period of time. Repairing leaky faucets saves energy and
a precious resource, too.

12. Don’t Forget Your Natural Gas Water Heater

Water heating is the third largest energy user in your home. To reduce your water-heating costs, turn
the dial on your water heater and set it to “low” (120°F), use an approved water heater insulated blanket
(unless manufacturer indicates otherwise), and insulate the water pipes at the top of the water heater. If
no one is going to be at home for one week or more, turning down the dial of your water heater to the
lowest setting can also save energy dollars.

For more information on home energy efficiency or high efﬁcnency natural gas
appllances, please contac ‘Energy Specialists at 1 'AS-OK (654-2765)
visit the tar Web site at www.

f -888-STAR-YES (782

Form 530.1 (10/2003)




NEWS:

December 2004

Bill to Reflect Higher

Natural Gas Prices

As a Southwest Gas customer, you have already
experienced some of these increases through the
Purchased Gas Adjustments that appear on your
monthly bill. With colder weather, winter bills will
reflect not only an increase in usage, but also the
higher cost of natural gas.

The natural gas industry started experiencing
more volatility in pricing several years ago. To
minimize the impact of these price fluctuations, the
company purchased about half of its gas supplies
for this winter with fixed-priced contracts. Prices
for the remainder of the supplies will be
determined by the marketplace on a

monthly or daily basis.

The reasons for higher prices boil down to one
fact: demand for natural gas is increasing faster
than supply. We want to reassure customers that
we have secured ample supplies of natural gas
for this winter. However, the price we paid was
higher than last winter.

The price Southwest Gas pays for natural gas is
passed on to customers dollar for dollar with
no profit allowed.

We just wanted
you to know.

@ SOUTHUWEST GRS

www.swgas.com




Paying Your Bills?

We realize that with higher winter heating bills, it may be difficult for some customers
to pay their bills. There is help available.

At the first indication that you may have a bill-payment problem, we encourage you
to call your local Southwest Gas office. Often times, we can help you make extended
payment arrangements.

We're also encouraging customers to enroll in the company’s Equal Payment Plan. The
program equalizes your gas bill into 12 monthly payments. In addition, Southwest Gas has
established a special program, Energy Share, to help customers who have exhausted
other forms of financial help. The program is administered by the Salvation Army
throughout our service territories.

Southwest Gas representatives can also provide the
names and telephone numbers of state agencies
that provide energy payment assistance.

Get a furnace checkup.
The most important thing you can do for your home is to have your gas furnace
checked out by a professional. It can prolong the life of the furnace and decrease
energy usage. You may even uncover a potentially dangerous situation such as a
cracked heat exchanger or a blocked vent pipe.

You can also call the Southwest Gas Energy Specialists toll-free at 1-800-654-2765,
or visit the Southwest Gas Web site, www.swgas.com, for information on how to
reduce your energy bills and the names of local contractors who can inspect

your furnace.

Buy foam gaskets for all of your exterior wall outlets.

To keep cool air from entering your home from exterior outlets, install
foam gaskets on all light switches and external electric receptacles. Be
sure to shut off the electricity at the breaker box during installation.

Caulk and weatherstrip.

Concentrate on areas around windows and doors where outside air
can enter the home. Seal up the larger air leaks in your home — the
ones that whistle on windy days.

Repair faucets.
Save water, fuel, and money by replacing leaking water faucets.

Install a programmable thermostat.
A programmable thermostat can automatically reduce the tempera-
ture setting at night as well as when you are away from home.

Use the warmth of the sun.

Blinds and drapes can serve as additional insulation in your home.
Open them during the day to let the sun help warm your home. And
be sure to close them at night to help keep the warmth from escaping
through the windows.

Insulate pipes and hot air ducts.
Insulate any hot water pipes or heating

ducts which run through crawlspaces
S $3R sOUTHWEST GRS
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Now through February 2, 2004, you
can receive $100 cash back from GE
when you purchase eligible GE
Profile™ appliances from an
authorized retail dealer.

The EPA’s Energy Star® rating on the

Harmony™ washer/dryer pair means high
energy efficiency. You'll also save water -
up to 40% less than a traditional topload
machine. And compared to electric
drying, the gas dryer will save time -
about 20% faster drying, and save
money, an average of 25 cents per load,
according to a leading consumer
magazine. Your clothing will receive the
best of care because the washer
communicates directly with the dryer to
automatically determine the proper
setting. Your clothes will last longer and
look better than ever.

Simply have your appliance dealer fill out
the To Be Completed by Retail Dealer
on the next panel. You fill out the To Be
Completed by Consumer section on the
last panel, following the instructions that
appear there.

For more information call Southwest Gas
Energy Services at 1-800-654-2765 or visit
www.swgas.com and click on “Special
Offers.”

wf’ SOUTHUEST GAS

WWWw.swgas.com

Receive $100 cash back from GE

when you purchase eligible GE Profile ™ appliances
September 10, 2003, through February 2, 2004 from an
authorized retail dealer.

To Be Completed By Retail Dealer Please Print Or Type

Store Name wc.— NIN>NImEQ
A A R A A

Address
NN

City
N A A R B

To Be Completed By Consumer
Serial Number

Y Y Y O

State Zip
A

Month

Day,
| represent that on _ln_l _||_|I r_l , anew GE Profile™

appliance (check model number below) was sold to the consumer listed at right for
personal use and not for resale, and this is the only GE consumer incentive offer
certificate that will be submitted in connection with the purchase of the GE
appliance indicated.

Free-Standing Gas Ranges Slide-In Gas Ranges
C JGB920 O JGSP48
© J25968
GE Profile :u....:o=<=.
Washer and Dryer

C WPGT9350C and
DPGT750GC. . . .$100

Here’s how to get your cash back from GE...

« Fill in all information on this form. Incomplete certificates will be returned to
the consumer.

* YOU MUST FILL IN PRODUCT SERIAL NUMBER.

* Include the RETAIL INVOICE or SALES SLIP (photocopy acceptable) from the
retail dealer, showing the model number and the date purchased.

* Mail no later than March 1, 2004, to: GE Cash Back Rebate Offer, P.0. Box 7700,
Louisville, KY 40257-0700

+ Allow eight to ten weeks for delivery. Keep a record of when you mailed this
certificate and the 800# to call. If not received after ten weeks, call this toll-free
number Monday through Friday from 9:00 AM to 5:00 PM Eastern Time:
1-800-436-6838.

Consumer’s Name

I I

Address

L1

City

L1

E-Mail Address*

* Please provide your email address to receive, via email, discounts, special offers
and other important communications from GE Appliances (GEA).

__ Check here if you do not want to receive communications from GEA's carefully

selected partners.

This offer is limited to one rebate on each listed eligible model purchased from an
authorized retail dealer September 10, 2003, through February 2, 2004. Offer void
where prohibited, taxed, or restricted by law. CERTIFICATE MUST BE POSTMARKED
NO LATER THAN MARCH 1, 2004.

LATE SUBMISSIONS WILL NOT BE ACCEPTED! This certificate must accompany
your request. Omission of sales receipt or any other information will delay processing;
we will return all materials to be resubmitted with complete documentation. Please
allow eight to ten weeks from the time the redemption form is received for delivery

of Cash Back check.

THIS OFFER IS NO LONGER VALID IF CHECK IS NOT CASHED WITHIN 11 MONTHS
OF DATE OF CHECK. l/we hereby understand and accept the above requirements
for receipt of this Cash Rebate.

Customer Signature

© 2003 General Electric

Company
PC36989
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Now through February 2, 2004, you
can receive $100 cash back from GE
when you purchase eligible GE
Profile™ appliances from an
authorized retail dealer.

The EPA’s Energy Star® rating on the

Harmony™ washer/dryer pair means high
energy efficiency. You'll also save water -
up to 40% less than a traditional topload
machine. And compared to electric
drying, the gas dryer will save time -
about 20% faster drying, and save
money, an average of 25 cents per load,
according to a leading consumer
magazine. Your clothing will receive the
best of care because the washer
communicates directly with the dryer to
automatically determine the proper
setting. Your clothes will last longer and
look better than ever.

Simply have your appliance dealer fill out
the To Be Completed by Retail Dealer
on the next panel. You fill out the To Be
Completed by Consumer section on the
last panel, following the instructions that
appear there.

For more information call Southwest Gas
Energy Services at 1-800-654-2765 or visit
www.swgas.com and click on “Special
Offers.”

w{s’g SOUTHUJEST GAS
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Receive $100 cash back from GE
when you purchase eligible GE Profile™ appliances
September 10, 2003, through February 2, 2004 from an
authorized retail dealer.

To Be Completed By Retail Dealer Please Print Or Type

Store Name wc-_ NIN>NI mEQ

Y Y Iy

To Be Completed By Consumer
Serial Number

I

Here’s how to get your cash back from GE...

« Fill in all information on this form. Incomplete certificates will be returned to
the consumer.

* YOU MUST FILL IN PRODUCT SERIAL NUMBER.

* Include the RETAIL INVOICE or SALES SLIP (photocopy acceptable) from the
retail dealer, showing the model number and the date purchased.

1-800-436-6838.

Address * Mail no later than March 1, 2004, to: GE Cash Back Rebate Offer, P.O. Box 7700,
R RN RN BN B A B Louisvlle, KY 40257.0700
City « Allow eight to ten weeks for delivery. Keep a record of when you mailed this
_’ _ _ _ _ _ _ _ _ | _ _ _ _ _ certificate and the 800# to call. If not received after ten weeks, call this toll-free
State _ Zip number Monday through Friday from 9:00 AM to 5:00 PM Eastern Time:

| B I
Month

Day
| represent that on _LI _In_’ _L| , anew GE Profile™

appliance (check model number below) was sold to the consumer listed at right for
personal use and not for resale, and this is the only GE consumer incentive offer
certificate that will be submitted in connection with the purchase of the GE
appliance indicated.

Free-Standing Gas Ranges Slide-In Gas Ranges

©JGB920 ....... $100 OJGSP48 ....... $100
© JGBY15 . ..$100 ©JGS968 ....... $100
© JGBYO5 . .. $100 CJ2s968 ........ $100
C JGB900 .
> J2B915

Consumer's Name

I B

Address

--$100 GE Profile Harmony ™
$100 Washer and Dryer

© WPGT9350C and
DPGT750GC. . . .$100

E-Mail Address*

* Please provide your email address to receive, via email, discounts, special offers
and other important communications from GE Appliances (GEA).

__ Check here if you do not want to receive communications from GEA’s carefully

selected partners.

This offer is limited to one rebate on each listed eligible model purchased from an
authorized retail dealer September 10, 2003, through February 2, 2004. Offer void
where prohibited, taxed, or restricted by law. CERTIFICATE MUST BE POSTMARKED
NO LATER THAN MARCH 1, 2004.

LATE SUBMISSIONS WILL NOT BE ACCEPTED! This certificate must accompany
your request. Omission of sales receipt or any other information will delay processing;
we will return all materials to be resubmitted with complete documentation. Please
allow eight to ten weeks from the time the redemption form is received for delivery

of Cash Back check.

THIS OFFER IS NO LONGER VALID IF CHECK IS NOT CASHED WITHIN 11 MONTHS
OF DATE OF CHECK. Vwe hereby understand and accept the above requirements
for receipt of this Cash Rebate.

© 2003 General Electric
Company
PC36989
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Southwest Gas Corporation
Docket No. G-01551A-04-_

BEFORE THE ARIZONA CORPORATION COMMISSION

Prepared Direct Testimony
of
A. BROOKS CONGDON

Please state your name and business address.

My name 1is A. Brooks Congdon. My business address is
5241 Spring Mountain Road, Las Vegas, Nevada 89150-0002.
By whom are you employed and in what capacity?

I am employed by Southwest Gas Corporation (Southwest or
the Company) as Manager/Pricing and Tariffs.

Please state your educational background and business
experience.

I received a Bachelor of Science degree in Economics from
Iowa State University in 1975.

In 1976, I began working as a Forecasting Analyst
for General Telephone of the Midwest. My responsibilities
there primarily involved projecting growth in demand for
telephone service in eastern Nebraska and western Iowa.

In 1980, I began working as a Rate Analyst in the
Rate department of Pacific Power and Light Company in
Portland, Oregon, involved primarily in performing
cost-of-service studies and designing rates for electric
and water utilities.

In 1984, I accepted a position at Kansas Electric

Power Cooperative in Topeka, Kansas where my primary

Form No. 155.0 (03/2001) Word -1-
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responsibilities included coordination of intervention in
wholesale power rate cases at the Federal Energy
Regulatory Commission and preparatidn of the
cooperatives’ rate case activity before the Kansas
Corporation Commission.

I began my employment with Southwest in 1987 in the
Rate department (now the Pricing and Tariffs department)
as a Rate Specialist. Since that time, I have held

positions of increasing responsibility. My present

O W O N OO o A W N

-—

position is Manager/Pricing and Tariffs.

—
—
©
s

Briefly state the nature of your present responsibilities

-
N

and duties with Southwest.

P N
w
o
»

I report to the Director/Pricing and Tariffs. I am

-
o

responsible for the development of rate design and tariff

15 proposals for Southwest in its three-state retail rate
16 jurisdictions.

171Q. 5 Have you previously testified before any regulatory
18 commission?

19]A. 5 Yes. I have submitted testimony and testified before the
20 Arizona Corporation Commission (Commission), the Public
21 Utilities Commission of Nevada, the California Public
22 Utilities Commission, and the Kansas Corporation Commission.
2310 6 Briefly describe the purpose of your prepared direct
24 testimony and the schedules you are sponsoring in this
25 proceeding?

The purpose of my testimony is to sponsor Southwest’s

NN
~N o
-
[4)

adjustments to customer bills and volumes for ratemaking

Form No. 155.0 (03/2001) Word -2-




purposes, the calculation of revenues at present and

-d

2 proposed rates, the utilization of Southwest’s embedded
3 customer class cost of service study (ECCOSS) to allocate
4 Southwest’s proposed margin revenue requirement to
5 customer classes, and the development of Southwest’s
6 proposed rates and Southwest’s proposed changes to tariff
7 schedules. I am sponsoring Schedule C-2, Adjustment
8 Nos. 1 and 2 and Schedules H-1 through H-8.

9 | VOLUME AND CUSTOMER ADJUSTMENTS

10JQ. 7 Please describe the methodology Southwest utilized to
11 develop the annualized number of bills and volumes for
12 the test period under present rate schedules.

13]A. 7 The development of the billing determinants began with

-
E-N

the compilation of the monthly recorded number of bills

16 and therms by rate schedule for the 12-month test year
16 ended August 31, 2004. A number of adjustments were made
17 to the recorded information to derive the adjusted test
18 period billing determinants.

19]Q. 8 Please describe the adjustments to Southwest’s recorded
20 test year billing determinants.

21|A. 8 After compiling the recorded billing determinants for the
22 test year, Southwest made the following adjustments to the
23 recorded number of bills and therms: (1) billing
24 adjustments, (2) volume annualizations, (3) customer
25 reclassifications, (4) weather normalization, (5) customer

N
(o]

annualizations, and (6) reclassification of full margin

N
-~

transportation customers to present rate schedules. These

Form No. 155.0 (03/2001) Word -3-
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adjustments are reflected individually by rate schedule in
Schedule H-2, Sheets 14 and 15. The adjustments to
Southwest’s recorded test year number of bills and therms
produce the annualized test period number of bills and
therms at present rate schedules.

Why have you made these adjustments to the recorded
number of bills and therms for the test period?

The purpose of the six adjustments is to ensure that
Southwest’s test period number of bills and volumes
accurately reflect a full 12 months of consumption under
normal weather conditions for each active customer billed
at the end of the test year.

Please explain the purpose of Southwest’s proposed
billing adjustments.

After compiling recorded test year billing determinants,
significant billing anomalies were investigated to ensure
that the correct consumption level is reflected for each
month in the test period. A majority of the corrections
for billing adjustments involved <restating monthly
consumption levels of the impacted accounts, with no
impact upon the total test period sales. This was
necessary to ensure that the monthly adjusted volumes
reflect an accurate portrayal of actual test period
consumption. Otherwise, distorted monthly wvalues would
affect the reliability of the regression analyses
associated with Southwest’s weather normalization

adjustments, which are discussed in detail by Southwest
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12

12

13

witness James L. Cattanach. The impacts of the billing
adjustments are summarized by rate schedule in Schedule
H-2, Sheet 15, columns (c) and (d).

Please explain Southwest'’s volume annualization
adjustments.

Upon completion of the process of correcting for billing
adjustments, customer-specific volume annualization
adjustments were performed to reflect a full year of
consumption for eaqh active customer billed (excluding
residential and small commercial customer classes) during
August 2004 (the end of the test year). This process
involves estimating consumption for months in the test
year for which new customers had not been receiving
service or were clearly in a start-up phase, as well as
removing consumption attributable to specific customers
that discontinued service. Volume annualization
adjustments are summarized by rate schedule in Schedule
H-2, Sheet 15, columns (e) and (f).

Please explain the purpose of Southwest’s customer
reclassification adjustments.

Customer reclassification adjustments move customers and
volumes between tariff schedules to the proper schedule
based on the end of the test year customer composition.
Reclassification adjustments do not impact the overall
number of bills or volumes, as shown in Schedule H-2,
Sheet 15, line 22, columns (g) and (h).

BEarlier in your testimony you referred to weather
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normalization adjustments. Please explain the purpose of
these adjustments.

A. 13 Weather normalization adjustments were performed for the
purpose of providing an accurate depiction of monthly

volumes under normal weather conditions. To the extent

that weather deviates from normal (average) weather
conditions, heat-sensitive consumption per customer is

adjusted to provide an accurate representation of monthly

© 00 N O O b~ W N

volumes under normal weather conditions.

-
o

Mr. Cattanach discusses the mechanics of Southwest’s

—
—

weather normalization process in detail in his direct

-
N

testimony. The net result of Southwest’s weather

-
w

normalization adjustment was a decrease in volumes for the

-
E-N

test period of 566,341 therms. The effect of Southwest’s

15 weather normalization adjustment by customer class is
16 shown in Schedule H-2, Sheet 14, line 22, column (d).
17]1Q. 14 Were there any other adjustments made to the number of
18 test year bills or volumes under present rate schedules?
19]A. 14 Yes, there were. Customer annualization adjustments,
: 20 using the same methodology adopted by the Commission in
| 21 Decision Nos. 60352 and 64172, were computed for the
22 residential rate schedule and small commercial customers
23 within the general service rate schedules. This method
24 captures the seasonal nature of test year customer growth
25 by comparing the number of customers in the last month of

the test year (August 2004), to the same month of the

N
(o]

N
~

prior year (August 2003). The growth in customers is then
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17

18

19

20

\ 21
22
23
24
25
26

15

15

prorated across the test period in declining intervals
with 11/12ths of the adjustment in the first month of the
test period (September 2003), 10/12ths in the second
month, and so forth. Adjustments to annualize volumes
were made by multiplying the monthly customer additions
by the respective monthly weather-adjusted average use
per customer. Customer and volume adjustments are then
added to the weather-normalized monthly bills and volumes
to produce annualized test period monthly bills and
volumes. Customer annualization adjustments are shown in
Schedule H-2, Sheet 14, columns (e) and (f).

Why were customer annualization adjustments only
performed for the residential schedule and small
commercial customers?

wWith the exception of the residential rate schedule and
the small commercial customers within the general service
rate schedules, all rate schedules have been annualized
by individual customer, based upon customer-specific
information. These customer-specific ‘annualization
adjustments were covered under the volume annualization
adjustments previously discussed in my testimony. Because
of the sheer magnitude of the residential and small
commercial customers, tracking each individual’s billing
history to perform customer-specific billing or
annualization adjustments is impractical. For that
reason, annualization adjustments were performed using

the number of customers at the end of the test year and
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the weather normalized average consumption per customer
for the residential and small commercial customers.

Q. 16 Please describe the final adjustment reflected on
Schedule H-2, Sheet 14, columns (e) and (£),
Reclassification of Full Margin Transportation Customers
to Present Rate Schedules.

A. 16 This adjustment reclassifies bills and volumes for
full-margin transportation customers to their applicable
sales rate schedules to reflect ©pricing for these
customers at present rate schedules.

Q. 17 Did Southwest make any other adjustments to test year
bills and volumes at present rate schedules?

A. 17 No. The adjustments I just described complete Southwest'’s
adjustments to test year bills and volumes at present
rate schedules. The total of these adjustments are
reflected for each rate schedule on Schedule H-2,
Sheet 14, columns (g) and '(h). Schedule H-2, Sheet 13
displays the recorded test year bills and volumes by rate
schedule, the total of Southwest’s adjustments from
Schedule H-2, Sheet 14 and the resulting adjusted total
bills and volumes for each of Southwest’s presently
effective rate schedules. Revenues at present rates and
‘rate schedules, based on Schedule H-2, Sheet 13 are
developed in Schedule H-2, Sheets 1-3.

PROPOSED RATE SCHEDULE RECLASSIFCATION

Q. 18 Please explain the adjustments reflected on Schedule H-2,

Sheet 12.
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Schedule H-2, Sheet 12 contains adjustments to:
1) reclassify customers served under Southwest’s current
Residential and Small General Gas Service rate schedules
to newly proposed rate schedules; 2) reclassify Small
Essential Agricultural cusﬁomers to the proposed Small,
Medium and Transportation Eligible General Service rate
schedules; and 3) reclassify Armed Forces customers to
the appropriate Medium, Large and Transportation Eligible
General Service rate schedules. The adjusted total bills
and volumes for Southwest’s proposed rate schedules
reflected on Schedule H-2, Sheet 12, columns (f) and (i)
are used in the development of Southwest’s proposed
rates. Revenues at present rates and proposed rate
schedules, based on Schedule H-2, Sheet 12 are developed
in Schedule H-2, Sheets 4-8, and revenues at proposed
rates and proposed rate schedules are developed in

Schedule H-2, Sheets 9-11.

ALLOCATION OF SOUTHWEST’S PROPOSED MARGIN TO CUSTOMER CLASSES

Q. 19

Please describe how you utilized Southwest’s ECCOSS in
allocating Southwest’s proposed margin to cﬁstomer
classes.
As in prior rate cases, Southwest has used the ECCOSS as
a guide in apportioning its requested increase in margin
revenue among customer classes.

Schedule H-6, Sheets 1 and 2 reflect the
development of Southwest’s proposed allocation of margin

to customer classes. The proposed approach results in
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narrowing the gap between the system average return and
that of the various classes of customers in order to
establish margin revenue requirements by class that are
more reflective of the cost of providing service.

Southwest proposes to apportion the proposed margin

deficiency of $70,809,128 to customer classes using the
same methodology adopted by the Commission in Southwest’s
last Arizona general rate case Docket No. G-01551A-00-0309.

Southwest’'s proposal allocates the margin deficiency based

© O 0o N O o~ WD -

-

on the system overall percéntage margin increase and the

-
-

relationship for each class of margin at present rates to

-
N

the margin required for each class to earn the proposed

-
w

system rate of return. However, no class return at proposed

-
H

rates should be less than one-half of the proposed system

15 rate of return.

16 Southwest’s proposed allocation of margin consists

17 of the following steps:

18 (1) For each customer class (excluding negotiated

19 classes), determine the ratio of margin required to

20 earn the proposed system rate of return to margin

21 at present rates;

22 (2) Multiply the system average percentage increase in

23 margin by the ratio determined in step (1) to
\ 24 develop an adjusted percentage margin increase for

25 each class. The adjusted percentage increases were

capped at twice the system average percent increase

N
o

N
~J

in margin to more evenly distribute the increase in
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margin among customer classes and, because the

Natural Gas Engine market is very responsive to

price, the percentage was established so there was

no overall change in margin for that class;
(3) Ensure the class rate of return is at 1least
one-half of the proposed system rate of return.

This requirement was waived for one customer class

in order to avoid an unacceptably large percentage

increase in margin; and
(4) Allocate any resulting over- or under-collection in
margin back to all classes as a percent of margin

resulting from step (2).

Why is it important for Southwest to align its rates more
closely with the actual cost to provide service?

To the extent rates for a class (or classes) of customers
do not fully recover Southwest’s cost of providing
service, growth in those markets results in revenue
deficiency. This phenomenon has been particularly
noticeable in the residential customer class, which has
experienced considerable growth over an extended period
of time.

Additionally, competition in Arizona’'s energy
marketplace requires Southwest to eliminate the historical
subsidies provided to core customers by customers who have
competitive alternatives to natural gas.

As competition increases and energy customers

become more sophisticated, aligning rates more closely
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Q. 21
A. 21
Q. 22
A. 22

with the actual costs of serving each customer class is
necessary to ensure customers make economic energy
choices.

What are the advantages of Southwest’s proposed method of
apportioning the proposed increase in margin among
customer classes?

The proposed allocation methodology apportions the cost
of providing service to the different customer classes in
a uniform, non-discriminatory manner while continuing the
gradual movement of customer class margin responsibility
towards fully-allocated cost of service.

Does Southwest recommend that the Commission use this
method regardless of the level of margin increase that is
ultimately approved?

Yes. Depending on the 1level of margin ultimately
authorized by the Commission, Southwest’s proposed
allocation of margin among customer classes can still be
utilized by adjusting customer class margins at the
authorized rate of return as discussed in step number (1)

above and through following steps (2) through (4).

PROPOSED RATES AND TARIFF CHANGES

Q. 23

What is the objective of Southwest'’s proposed changes to
its rate design in this case?

As stated by Southwest witness Edward B. Gieseking, the
objective of Southwest’s rate design proposal is to
maximize, to the extent possible given other rate design

considerations, the movement toward cost-based pricing
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for its gas distribution services.

2]1Q. 24 Please summarize the rate design and tariff changes that
3 Southwest is proposing in this proceeding.

41A. 24 Southwest’s proposed rate design and tariff changes ére
5 summarized below:

6 e Establish a new rate schedule for multi-family
7 residential customers to reflect differences in the
8 cost of providing service to multi-family customers
9 and in multi-family customers’ annual use of natural
10 gas vis-3-vis single-family residential customers.

11 e Adjust the seasonally differentiated declining block
12 rate designs for residential rate schedules by
13 reducing the first block volumes, increasing the

-
H

block rate differentials and extending the length of

156 the summer season.

16 ¢ Incorporate the low-income residential discount under
17 Southwest’s proposed single- and multi-family rate
18 schedules and cancel Rate Schedule No. G-10,
19 Low-Income Residential Gas Service.

20 e Cancel Southwest’s Rate Schedule Nos. G-15 and G-16
21 Special Residential Gas Service.

22 ¢ Add an additional general service rate schedule.
23 Current Small General Service customers whose
24 consumption is less than or equal to 7,200 therms
25

annually, have been divided into the new Small (up to

600 therms per vyear) and Medium General Service

NN
N O

customers (601 to 7,200 therms per year).
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Revise the billing determinant calculation for
Southwest’s general service schedule applicable to
customers whose annual use exceeds 180,000 therms.
Calculate general service rates to minimize differences
in monthly bills to customers at the cross-over volumes
between general service rate schedules.

Close the Small Essential Agricultural rate schedule
to new customers.

Cancel Schedule No. G-35, the Armed Forces Gas
Service.

Revise the monthly basic service charge provision
applicable to Southwest’s Air-Conditioning Gas
Service rate schedule.

Expand the applicability of the current Cogeneration
Gas Service rate schedule to provide service to other
small electric generation customers (and renaming the
schedule to Electric Generation Service). Limit
Southwest’s obligation to provide sales service to
larger electric generation customers and include the
Electric Generation rate schedule in Southwest'’s
Special Supplementary Tariff Purchased Gas Cost
Adjustment Provision.

Implement tariff language necessary for Southwest’s
proposed Conservation Margin Tracker (CMT).

Cancel Sheet No. 14, Statement of Rates Effective
Transportation Rates Applicable To Arizona Schedules,

and incorporate language on Sheet No. 13 describing

Form No. 155.0 (03/2001) Word -14-
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. 1 Southwest’s pricing for transportation service.

2 J Adjust Southwest’s Service Establishment and Returned
3 Item charges to reflect current costs. Additional
4 revenue derived from these changes is reflected in
5 Southwest’s other operating revenues at proposed
6 rates.

7 ¢ Make minor changes to Southwest’s Rules to reflect
8 proposed changes in rate schedules and better conform
9 Southwest’s Arizona Gas Tariff language to current
10 business practice.

11 | RATE DESIGN FOR SINGLE- AND MULTI-FAMILY RESIDENTIAL

121Q. 25 Mr. Gieseking, in his prepared direct testimony, states

13 that Southwest’s residential rate design proposal is

. 14 conditioned upon whether the Commission authorizes the
15 CMT. If the Commission  does not approve the
16 implementation of the CMT, Southwest proposes that more
17 of Southwest’s costs of service be recovered in the basic
18 service charge and the first block commodity rate. Please
19 explain the development of Southwest’s residential rate
20 proposals.

21|A. 25 1In both proposals, Southwest utilized bill frequency

22 analyses for single- and multi-family customers to set

23 the proposed summer and winter season blocks to capture

24 approximately 50 percent of total seasonal volume in the

25 first block of the rate structures. Setting the monthly

| 26 blocks, in this fashion results in lower monthly block
. 27 volumes as illustrated below.
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1 First Block Volume
2 Description Summexr Winter
Single-Family
3 Proposed Block 8 30
Average Use 16 56
4 Multi-Family Apartment
Proposed Block 7 18
5 Average Use 12 30
6
7 Southwest then set the price for the second block
8 of the proposed rate structures to recover 100 percent of
9 the demand- and commodity-related costs, plus a
10 significant portion of the customer-related costs. A
11 greater amount of customer-related cost is assigned to
12 the second block rate in Southwest’s primary rate
13 proposal. The ECCOSS amounts utilized in  these

-t
H

calculations are reflected in Schedule H-6, Sheets 6

15 and 7.
16 If the CMT is approved, Southwest proposes that
17 pricing for the second block of the residential rate
18 schedules be set at $.25000 per therm. If the CMT is not
19 approved, the second block price should be $.15000 per
20 therm to more accurately reflect Southwest’s marginal
21 cost of providing service.
22 Next, Southwest loocked at the customer-related
23 costs calculated in the ECCOSS. These customer-related
24 costs are approximately $26 per month for single-family
25 and $21 per month for multi-family residential customers

(see Schedule H-6, Sheet 6).

N
»

N
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In continuation of the effort to stabilize the
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recovery of authorized margin, Southwest proposes an
increase to the current residential basic service
charges. If the Commission approves the CMT, Southwest
proposes to establish the basic service charge for
single-family customers at $12 per month and the
multi-family basic service charge at $11 per month. This
would increase the basic service charges by approximately
22 percent of the difference between the currently
effective rate and the customer-related cost calculated
in the ECCOSS.

If the Commission does not approve the CMT,
Southwest proposes additional margin stabilization
through basic service charges of $16 and $14 per month
for single- and multi-family customers, respectively.
This would increase the basic service charges by
approximately 44 percent of the difference between the
currently effective rate and the customer-related cost
calculated in the ECCOSS.

After setting the second block and basic service
charge rates, the first block rate is calculated to
recover the remaining residential margin requirement.

GENERAL GAS SERVICE RATE SCHEDULES

Q. 26 Please describe the changes Southwest is proposing to the
General Gas Service rate schedules.

A. 26 Southwest’s currently effective Arizona General Gas
Service rate schedules include discrete prices for Small

' (annual usage 0 - 7,200 therms), Medium (annual usage
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7,201 - 180,000 therms) and Large (annual usage greater
than 180,000 therms) General Gas Service customers. As
described by Mr. Gieseking, Southwest is proposing to
create an additional schedule to separate the current
Small General Gas Service customers into separate rate
schedules for customers using up to 600 therms per year
and customers using between 601 and 7,200 therms

annually. This will allow pricing that more closely

© O N OO O AW N -

matches Southwest’s cost of service while, at the same

-
o

time, minimizing the impact on Southwest’s smallest

-
-—

General Gas Service customers. Implementation of four,

-
N

rather than three, General Gas Service rate schedules

-
w

also allows Southwest to minimize differences in customer

-
=N

bills at the *“cross-over” volumes between the proposed

16 General Gas Service rate schedules.

16 In establishing rates for the proposed General Gas
17 Service rate schedules, Southwest attempted to minimize
18 differences in monthly bills for service at the
19 cross-over  volumes between general service rate
20 schedules. The importance of accomplishing this is
21 illustrated by the following example. Given Southwest’s
22 presently effective Medium and Large General Gas Service
23 margin rates, a customer’s Medium General Gas Service
24 monthly bill at 15,000 therms would be $4,171.65. The
25 same customer’s Large General Gas Service monthly bill

with the demand charge based on the large general service

N N
~N o

class load factor would only be $2,702.66.

7
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Differences in monthly bills between proposed
general service rate schedules should be minimized to
avoid rate shock to customers who increase or decrease
their use of natural gas and see a disproportionate
change in their monthly bill if they are reclassified to
another general service ©rate schedule. Similarly,
Southwest should neither benefit nor be harmed if
customers are reclassified to another general service

rate schedule. Southwest’s proposed adjustments to the
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basic service charges £for all general service rate

-
-

schedules were made to minimize differences in monthly

-
N

bills at the cross-over volumes between general service

-
w

rate schedules.

-
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REVISIONS TO SOUTHWEST'’S COGENERATION GAS SERVICE RATE SCHEDULE

15 Southwest’s presently effective Rate Schedule
16 No. G-60 is available only to customers that meet the
17 efficiency standards outlined in Title 18, Code of
18 Federal Regulation, Part 292, Subparts A and B. Southwest
19 proposes to make the schedule available to all electric
20 generation customers and change the title of Schedule
21 No. G-60 to Electric Generation Gas Service.

22 Southwest, with expected changes on the El1 Paso
23 Natural Gas pipeline system, is concerned with regard to
24 the impact of providing sales service to future electric
25 generation customers. To address this issue, Southwest

proposes to include 1language in Schedule No. G-60

N N
~N o

requiring new electric generation customers whose
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facilities exceed 5 megawatts in nameplate capacity to
take transportation service or, if qualified, enter into
a Special Gas Procurement Agreement under Schedule
No. G-30, and to more equitable recover the cost of
upstream pipeline capacity Southwest proposes to remove
Schedule No. G-60 from the current G-60/G-80 seasonal gas
purchase portfolio and include Schedule No. G-60 in

Southwest’s Special Supplementary Tariff Purchased Gas

© 00 N OO O A W N -

Adjustment Provision.
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GAS COST ADJUSTMENT

=N
-—

Q. 27 Please describe Southwest’s annualization of gas costs

-
N

for ratemaking purposes.

-
w
b

27 As detailed in Schedule C-2, Adjustment No. 2, gas costs

~—
H

have been annualized by applying the average cost of gas

15 in sales rates effective August 31, 2004, to Southwest’s
16 adjusted test year sales volumes.

171 Q. 28 Please explain the gas cost adjustment reflected in
18 Schedule C-2, Sheets 1 and 2.

19]A. 28 Schedule C-2, Sheet 1 summarizes the components of gas
20 cost, which have been removed from Southwest’s cost of
21 service for ratemaking purposes.

22 The volume adjustment reflects the differences
23 between recorded sales and adjusted test year sales.
24 Column (k) reflects the total ratemaking adjustment given
25 the August 31, 2004 cost of gas, included in sales rates

and adjusted test year sales. Schedule C-2, Sheet 2

NN
~N O

reflects volume adjustments in columns (c) through (f)
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SUMMARY

Q. 29

A. 29
Q. 30
A. 30

and rate adjustments in columns (g) through (j) using the
present gas cost accounting methodology. The rate
adjustment reflects the difference between the cost of
purchased gas recorded in Account No. 803 and the cost of
gas effective August 31, 2004. Southwest’s gas cost

adjustments do not impact its rate case margin(s).

Has Southwest quantified the impact of its proposed
changes in rates?

Yes. The overall impact of the proposed changes to margin
developed in Schedule H-6 is summarized in Schedule H-1,
Sheets 1 and 2 and Schedule H-2, Sheets 9-11. Schedule
H-1, Sheet 1 summarizes the change in revenue, including
gas cost, for each' rate class that results from
Southwest’s proposed changes to margin. The impact by
class of Southwest’s proposed‘ changes to margin is
reflected on Schedule H-1, Sheet 2. Changes in revenue by
rate component are reflected in Schedule H-2, Sheets 9-11.
Has Southwest prepared schedules summarizing the impact
of its proposed rates by rate component and the impact on
customer bills? |

Yes. Schedule H-3, Sheets 1-3 compare the currently
effective and proposed rate components for each rate
schedule. 'Schedule H-4, Sheets 1-10 present typical
monthly bill comparisons for major rate schedules showing
the impact, including all surcharges, of Southwest’s

proposed changes in rates. Schedule H-7, Sheets 1-3
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. 1 reflect Southwest’s proposed Jlow-income residential
2 customer benefit and the resulting affect on low-income
3 customer bills. Schedule H-8, Sheets 1-8 reflect the
4 calculation of proposed rates without the CMT and the
5 impact of those rates on affected rate schedules.

6]Q. 31 Does this conclude your prepared direct testimony?
7}A. 31 Yes, it does.

8
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13
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2
3 BEFORE THE ARIZONA CORPORATION COMMISSION
4 Prepared Direct Testimony
5 of
VIVIAN E. SCOTT
6
7. INTRODUCTION
8 1 Please state your name and business address.
9lA. 1 My name is Vivian E. Scott. My business address is
10 5241 Spring Mountain Road, Las Vegas, Nevada 89150-0002.
11]Q. 2 What is your position and what are your responsibilities
12 at Southwest Gas Corporation (Southwest)?
13]A. 2 I am the Manager of Research/Conservation and Demand Side

-
-

Management (DSM) at Southwest. In that capacity, I am

15 responsible for conducting Southwest’s current DSM
16 programs. This function involves such activities as
17 program implementation, monitoring, and reporting. I am
18 also involved in the development of new conservation and
19 energy efficiency programs, which includes program
20 research, analysis, and evaluation. My statement of
21 qualifications is attached to this testimony  as
22 Appendix A.
2310 3 Please summarize the purpose of your prepared direct
24 testimony.
251A 3 The purpose of my prepared direct testimony is to explain
26 Southwest’s current DSM programs and to provide an
.27 overview of new conservation and energy efficiency

Form No. 155.0 (03/2001) Word -1-




© o ~N O O A W NN -

5 RBNVNRES o83 aar & v 2 o

NN
~N O

II.

programs that Southwest is proposing. I will also discuss
the proposed cost recovery mechanism and approval process
for the programs.

SOUTHWEST'’S CURRENT DSM PROGRAMS

Is Southwest currently conducting any DSM programs?

Yes. Southwest currently conducts two DSM programs:
1) the Low-Income Energy Conservation (LIEC) program; and
2) the Energy Advantage Plus (EAP) program.

Please describe the LIEC program.

The LIEC program offers weatherization measures to

Southwest’s low-income customers. The purpose of the
program is to increase energy efficiency and reduce
customer energy bills through the installation of energy
efficiency measures and consumer education.

Customers qualify for the LIEC program if they have
a household income of up to 125 percent of the poverty
guidelines established by the Federal Office of
Management and Budget. Those customers who are
handicapped or elderly (age 60 and over) are eligible, if
they have an income of up to 150 percent of the federal
poverty level. In addition to individual home
weatherization, the program also provides special funding
for large, multi-family housing projects.

The LIEC program is currently conducted by
Southwest in conjunction with the Arizona Departmént of
Commerce Energy Office, community action agencies, and

other Arizona utilities. During the 2003-2004 program
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year, a total of 257 1low-income households and two

= N

special projects (multi-family housing) were served.
6 Is Southwest planning to continue the LIEC program?

A. 6 Yes. Southwest believes the LIEC is vexry beneficial to
low-income customers and would 1iké to continue offering
the program. Southwest is proposing an annual funding
level of $500,000 (an increase from the current $350,000)

for the LIEC program.

W O ~N o o » W N

Q. 7 Why is Southwest suggesting an increased funding level

-
o

for the LIEC program?

-l
-
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Southwest is suggesting an increased funding level in

-
N

order to offer the LIEC program to additional eligible

-
w

customers. Also, Southwest 1is proposing that a bill

-
=Y

discount be provided to low-income customers through the

15 LIEC program.

16} Q. 8 How much of the LIEC program funding would be allocated

17 to bill discounts?

18 |A. 8 Southwest suggests that up to $50,000 of the LIEC program

19 funds be allocated to the bill discount portion of the

20 program.

211Q. 9 Please describe the EAP program.

22} A 9 The EAP program is a residential new construction

23 program. The goal of the program is to upgrade the energy

24 efficiency of new housing through improved thermal shell

25 construction and the installation of high-efficiency
‘ 26

mechanical equipment. Since the start of the EAP program

N
~J

in 1996, approximately 225 builders have participated,
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. 1 with nearly 24,000 new and improved homes Dbeing

| 2 constructed in the Tucson market. Annual funding for the

\ 3 EAP program is currently $900,000.
41Q. 10 1Is Southwest planning to continue the EAP program?
5JA. 10 Southwest is planning to continue a modified version of
6 the EAP program. In the past, Southwest has spent a
7 considerable portion of the EAP program funds on
8 cooperative incentives - for homebuilders. However,
9 Southwest now believes that the market has Dbeen
10 sufficiently transformed and that incentives are no
11 longer necessary to ensure more energy-efficient
12 construction. In addition, new building codes (the 2000
13 International Energy Conserxrvation Code) have been adopted

. 14 in Tucson. These new codes set stricter standards and are

15 likely to further transform the new construction market.
16 However, Southwest does see a need for assisting
17 homebuilders with plan review and random inspections of
18 their new homes. As such, Southwest 1s proposing a
19 continuation of the EAP program under the name of the
20 Energy Star® Home Certification program, with annual
21 funding of $250,000.
22

III. SOUTHWEST’S PROPOSED NEW CONSERVATION AND ENERGY
23 EFFICIENCY PROGRAMS

241Q. 11 1Is Southwest proposing new conservation and energy

25 efficiency programs?

i . 26 |A. 11 Yes. Southwest is proposing seven new programs and the

27 associated funding, contingent upon Arizona Corporation
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Commission (Commission) approval.
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2]0. 12 wWhy do you characterize Southwest’s new proposals as
3 “conservation and energy efficiency programs” instead of
4 as “DSM programs”?

S5|JA. 12 The current LIEC and EAP programs have been characterized
6 as DSM programs since their inception, and Southwest is
7 concerned there may be some confusion if the historical
8 characterization were to be dropped abruptly at this
9 time. However, Southwest views both thé existing programs
10 and the proposed new programs as falling more
11 appropriately under a common umbrella embracing the goals
12 of conservation and energy efficiency. The DSM
13

nomenclature is being maintained for the time being for

-
H

the existing programs; however, Southwest views all of

15 the programs (i.e., existing and proposed) to be in
16 harmony with the goals of conservation and energy
17 efficiency and, accordingly, when referred to in the
18 aggregate, Southwest characterizes the programs as
19 “conservation and energy efficiency programs.”

20]0. 13 Why is Southwest proposing an expanéion of its
21 conservation and energy efficiency programs?

22|aA. 13 Southwest believes it is in the best interests of its
23 customers, the State of Arizona, and the overall resource
24 mix to expand Southwest’s programs. An increased number
25 of programs would enable Southwest to serve all customer

N
(«2]

segments, including residential, commercial, and

N
~

industrial customers. Currently, Southwest’s conservation
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16
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18
19
20
21
22
23
24
25
26

and energy efficiency programs serve only residential
customers.

The expanded set of programs that Southwest is
proposing would also provide brograms for customers
throughout Arizona. Although Southwest’s LIEC program is
offered on a statewide basis, the current EAP program is
only available to Tucson customers. With more programs
available, a greater number of customers would have the
opportunity to lower both their energy usage and their
utility bills.

Further, an increased conservation and energy
efficiency portfolio will be advantageous to the overall
resource mix by reducing the demand for natural gas and
electricity, 1lowering natural gas and electrical peak
demand, improving air quality, and conserving water.

In the Application in this proceeding, Southwest focuses
on the continuing decline in average residential customer
usage and the resulting adverse impacts on earnings. If
the proposed new conservation and energy efficiency
programs are approved by the Commission and they turn out
to be successful, is it not true that the threat to
Southwest’s earnings would be exacerbated?

Yes,.and in large measure that is why Southwest is urging
the Commission to approve its proposed Conservation
Margin Tracker (CMT) to ensure, among other things, that
Southwest will not be penalized by aggressively promoting

the success of the programs.
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Q. 15
A. 15
Q. 16
A. 16

What new programs 1is Southwest proposing for residential
customers?
Southwest is proposing three new conservation and energy
efficiency programs for residential customers: 1) Multi-Family
New Construction; 2) Residential Energy Conservation; and
3) Energy Star® Appliances.
Please explain the Multi-Family New Construction program.
The Multi-Family New Construction program is designed for
renters and condominium owners—two groups that are often
under-served by existing programs, but which represent a
significant potential for energy savings. Due to their
generally lower economic status, renters are likely to
have an even greater need for cost savings on their
utility bills than single-family homeowners. Similarly,
many condominium owners are often first-time homebuyers
who cannot afford a single-family home. These customers
have a need for lower utility bills and will 1likely
benefit from a new construction program designed for
multi-family housing. In order to serve the two groups,
the program will focus on the designers and developers of
multi-family new construction in Maricopa and Pima
Counties. The program will also seek opportunities to
partner with low-income housing agencies.

The purpose of the program is to provide
energy-efficient housing in the multi-family sector. The
program will require building standards that exceed

existing building codes, similar to Southwest’s EAP
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17

17

program and the Energy Star® program sponsored by the
U.S. Environmental Protection Agency (EPA) and the U.S.
Department of Energy (DOE). Both the building envelope
and the appliances will be upgraded. Financial incentives
will be offered to builders to mitigate first-cost
concerns and encourage participation. The program will
also include an educational component to increase the
awareness of energy efficiency among consumers, builders,
and designers.

Southwest is proposing an annual funding level of

$1,200,000 for the Multi-Family New Construction program.
Please explain the Residential Energy Conservation
program.
The Residential Energy Conservation program will offer
education, instruction, and incentives to do-it-yourself
homeowners who wish to install energy-saving measures in
their Thomes. The program targets all residential
customers who weatherize or improve the energy efficiency
of their homes themselves.

The purpose of the program is to increase energy
efficiency and reduce customer energy bills. Southwest
will partner with 1local home improvement stores to
conduct in—storé training seminars on basic
weatherization techniques, such as installing insulation,
weatherstripping, and caulking. Southwest will also work
with the stores to make educational materials available

to customers. Further, the program will offer rebates to
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customers  who puréhase selected energy efficiency
products and/or materials in the stores. Through such
activities, the program is expected to increase consumer
awareness about energy efficiency and save energy in
Arizona homes.

Southwest is proposing an annual funding level of

$200,000 for the Residential Energy Conservation program.
Please explain the Energy Star® Appliances program.
The Energy Star® Appliances program is aimed at
consumers who purchase either new or replacement
equipment at retail stores. Various types of
high-efficiency natural gas appliances and equipment are
available for purchase at the retail 1level, including
furnaces, water heaters, ranges, dishwashers, washing
machines, and programmable thermostats. The goal of the
program is to encourage consumers to purchase more
efficient appliances and equipment for their homes.

The program promotes Energy Star® appliances
certified by the EPA and the DOE. Thg program will
feature partnerships between Southwest, appliance
manufacturers, and retailers. It will focus on building

consumer awareness by providing educational materials at

‘the point of purchase and on increasing the availability

of high-efficiency equipment in the stores. The program
will also include retailer training. 1In addition,
incentives will be offered to consumers for the purchase

of selected high-efficiency appliances.
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Q. 19
A. 19
Q. 20
A. 20
Q. 21
A. 21

Southwest is proposing an annual funding level of
$800,000 for the Energy Star® Appliances program.
What is the proposed annual funding level for all of the
residential conservation and energy efficiency programs?
The proposed funding level for all of the residential
programs, both existing and new, is $2.95 million per
year.
What new programs is Southwest proposing for commercial
and industrial customers?
Southwest is proposing four new conservation and energy
efficiency programs for commercial and industrial
customers: 1) Food Service Equipment; 2) Efficient
Commercial Building Design; 3) Technology Information
Center; and 4) Distributed Generation. .
Please explain the Food Service Equipment program.
The purpose of the Food Service Equipment program is to
increase the utilization of high-efficiency cooking
equipment in restaurants and commercial food service
facilities throughout Arizona. The program is designed to
educate food service managers about high-efficiency
equipment and to influence their purchasing decisions. In
addition to providing informational material and
technical guides, Southwest will utilize its existing
Food Service Center in Tempe as a training facility to
demonstrate the latest, most efficient equipment
available in the market.

The program will include rebates for
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high-efficiency natural gas applications. Examples of
eligible equipment include hot water booster heaters for
dishwashers, new generations of commercial gas cooking
appliances, energy-efficient warewashing equipment, and
high-efficiency hot water heaters.

In addition, the program will feature free,
low-flow, dish rinse wands that save water and energy,
while also reducing the need for sewage treatment. Each
rinse nozzle saves up to 100,000 gallons of water per
year. To put that number in perspective, assume that
10,000 Arizona restaurants install one rinse wand each.
The resulting water savings could be as much as one
billion gallons of water per vyear. The nozzles also
provide environmental benefits by significantly reducing
the emission of chemical-based sanitizers into the
wastewater. This part of the program will feature a
partnership between the Food Service Center and Arizona
water agencies.

Southwest is proposing an annual funding level of
$500,000 for the Food Service Equipment program.

Please explain the Efficient Commercial Building Design
program.

The Efficient Commercial Building Design program targets
architects, engineers, designers, trade allies, and
builders of new commercial construction projects to
improve the energy efficiency of commercial buildings. By

targeting new construction, savings are obtained more
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readily and more cost-effectively than through a retrofit
program. b
The purpose of this program is to reduce natural
gas consumption and peak-day demand by encouraging
commercial building owners to incorporate cost-effective,
energy-saving measures in the design and construction of
new buildings. Information and continuing education will

be provided to the building and design community through

©W 00 N OO O W N

educational materials and workshops. Information on

-
o

energy-efficient equipment, manufacturers, and improved

-—
-—

construction techniques and building materials will be

-
N

included. The program will assist engineers and designers

-
w

in identifying cost-effective construction and equipment

-
H

choices that exceed building code requirements. The

15 program will also provide financial incentives to
16 builders to offset increased initial costs and encourage
17 participation.
18 Southwest is proposing an annual funding level of
19 $500,000 for the Efficient Commercial Building Design
20 program.
211Q. 23 Please explain the Technology Information Center program.
221 A. 23 The Technology Information Center program is designed to
23 provide technical information to industrial and
24 commercial customers to reduce energy usage, lower
utility bills, answer questions about energy-efficient

N
($)]

technologies, and increase awareness of environmental

NN
~N o

issues.
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. 1 Various media formats will be utilized, including
2 an Internet resource Web site, an "Ask an Expert"
3 hotline, newsletters, and an electronic research library.
i 4 Customer interest in various topics will be tracked for
1 5 use in tailoring future programs to meet the needs of
% 6 industrial/commercial customers.
7 Southwest is proposing an annual funding level of
8 $35,000 for the Technology Information Center program.
910Q. 24 Please explain the Distributed Generation program.
10]A. 24 The Distributed Generation program is intended for a
11 variety of industrial customers, depending on the
12 distributed generation application. Program participants
13 could range from small to large industrial customers.

—_
H

The program encourages projects that demonstrate

15 either combined heat and power or peak—shéving concepts.
16 Fuel cells and microturbines will be considered. An
17 'educational component 1is essential to the program to
18 increase awareness and acceptance for the technology in
19 the industrial community. Partnerships with municipalities
+ 20 and other funding sources will be encouraged. The
21 program’s advantages include higher efficiency, reduced
22 emissions, cost savings, peak shaving, power reliability,
23 and risk management.
24 Southwest is proposing an annual funding level of
25 $400,000 for the Distributed Generation program.

25 What is the proposed funding level for the four new

N N
~N o
L O]

commercial and industrial programs?
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A. 25
Q. 26
A. 26
Iv.

Q. 27
A. 27
Q. 28
A. 28

Southwest is proposing a total funding 1level of
$1.435 million per year for the four new commercial and
industrial programs.

What 1is the proposed funding 1level for all of the
conservation and energy efficiency programs, both
existing and proposed?

The proposed funding level for all of the programs, both
existing and proposed, is $4.385 million per year. A
listing of the programs and the associated funding levels
is provided in Appendix B.

COST RECOVERY AND APPROVAL PROCESS

How does Southwest expect to recover the cost of the
programs, if approved?

Southwest is proposing that the current adjuster
mechanism, which was approved by the Commission in
Decision No. 60352, be utilized to provide cost recovery
for the approved programs. The recovery mechanism has
worked well to date, by facilitating the timely and
ongoing recovery of program costs.

One difference, though, is that the current
recovery mechanism recovers the cost of programs from
residential customers only. Because the proposed programs
are designed for all customer classes, Southwest expects
that all customers would pay the surcharge in the future.
What is the cufrent surcharge amount?

The current surcharge amount paid by residential

customers is $0.00486 per therm.
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Q. 29
A. 29
Q. 30
A. 30
Q. 31
A. 31
Q. 32
A. 32

What is the projected future surcharge amount, if all of
the proposed programs are approved?

If all of the proposed programs are approved, the
projected future surcharge would be approximately
$0.00724, and would be paid by all customers.

How will Southwest obtain approval for the proposed
programs?

Southwest expects to obtain approval for the proposed
programs through a two-part process. First, Southwest
will request the Commission to approve the funding level
presented in this Docket. If the requested funding level
is approved, then Southwest will submit the proposed
programs to the Commission Staff for pre-approval after
this general rate case has concluded.

Will the cost-effectiveness of the programs be evaluated?
Yes. Southwest expects to use the Societal Test to
evaluate program cost-effectiveness. That particular test
has been identified as the appropriate cost-effectiveness
test in the draft DSM policy, which is being developed in
the current Commission DSM workshop process.

Does Southwest agree with using the Societal Test?

Yes. Southwest believes it is important to wuse the

‘Societal Test because this test goes beyond the Total

Resource Cost Test (the previously-used criterion test in
Arizona) and incorporates the costs and benefits of
emissions and water savings. Southwest believes that

these factors are important to consider when determining

Form No. 155.0 (03/2001) Word -15-




O ©OW 00 ~N O o H W N =

N e & = o & A e md e
5 X B NN 83355 % 3R 2

N N
~N O

33

33

34

34

35

35

the total resource, economic, and societal value of
conservation and energy efficiency programs.

Although Southwest is proposing a mechanism to recover
the expenses associated with the conservation and energy
efficiency programs, is it not true as discussed earlier
in your testimony ’that, everything else remaining
constant, Southwest would experience a revenue shortfall
if the programs are successful?

Yes. It is axiomatic that, if the programs result in
decreased natural gas usage, a corresponding reduction in
revenue from natural gas sales would be experienced.

Does Southwest have any proposal to address revenue
shortfalls resulting from decreased natural gas usage?
Yes. Southwest is proposing a decoupling mechanism
referred to by Southwest as the CMT. It should be noted
that the CMT not only addresses revenue shortfalls due to
decreased natural gas usage but, as well, it protects
Southwest’s customers from revenue windfalls resulting
from an increase in average residential natural gas
consumption which could occur as a consequence of
colder-than-normal weather. Southwest witness Edward B.
Gieseking describes the CMT in detail in his prepared
direct testimony.

Does Southwest have any concluding remarks about its
proposals?

Yes. Southwest believes that an expanded set of

conservation and energy efficiency programs will benefit
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. 1 both its customers and other Arizona energy consumers.

2 Southwest has suggested expanding its currently
3 successgful residential programs to include other customer
4 classes, including commercial and industrial customers.
5 Southwest has also proposed offering more programs to
6 existing residential customers. In addition, Southwest
7 has presented programs that will reach many more
8 customers throughout the State of Arizona. With increased
9 program availability and customer outreach, Southwest can
10 effect greater customer awareness and behavioral change.
11 The result can only be beneficial for Arizona, in terms
12 of saving energy resources, improving air quality, and
13 conserving water.

. 14 Southwest also believes that the proposed programs
15 can be implemented in a cost-effective manner. Southwest
16 has suggested that funding be obtained through the
17 continueci use of the existing surcharge mechanism—a
18 system that has worked well in the past for conservation
19 and energy efficiency programs. |

20| Q. 36 Does this conclude your prepared direct testimony?
21lA. 36 Yes, it does.

22
23
24
25

0,
27
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APPENDIX A
STATEMENT OF QUALIFICATIONS

VIVIAN SCOTT
EDUCATION
UCLA - Los Angeles, California
1985 Ph.D. Marketing program — completed course requirements and
qualifying exam
California State Polytechnic University - Pomona, California
1980 Master of Business Administration
Humboldt State University — Arcata, California
1972 B.A. Psychology
EXPERIENCE

Southwest Gas Corporation — Las Vegas, Nevada

2002-2004 Manager, Research/Conservation & DSM
1996-2002 Supervisor, Marketing Research
1993-1996 Administrator, Marketing/DSM
1989-1993 . Specialist, Marketing/DSM

Develop, implement, promote, track, and report on demand side management programs
in Arizona, Nevada, and California. Serve as a company witness in rate cases and
regulatory matters. Coordinate with public utility commission staff, community-based
organizations, contractors, and consultants. Conduct primary/secondary research projects
and provide statistical/analytical support.

Millers Outpost — Ontario, California
1985-1989 Director, Marketing Research

Directed primary and secondary research projects for a 350-store clothing retailer
throughout the Southwest. Provided input for strategic planning. Served as marketing
consultant to other retail chains owned by parent corporation.

California State Polytechnic University — Pomona, California

1982-1985 Assistant Professor, Marketing
1980-1982 Lecturer, Management & Human Resources

Taught upper division courses in Marketing, Marketing Research, Business
Computations, and Business Communications. Assisted in MBA program administration
and student advising.




APPENDIX B

SOUTHWEST GAS CORPORATION

PROPOSED CONSERVATION AND ENERGY EFFICIENCY PROGRAMS

INCLUDING CUSTOMER SECTOR AND FUNDING LEVEL

Customer Sector Program Funding
Residential Low-Income Energy Conservation $ 500,000
Residential Energy Star Home Certification 250,000
Residential Multi-Family New Construction 1,200,000
Residential Residential Energy Conservation 200,000
Residential Energy Star Appliances 800,000
Commercial/Industrial Food Service Equipment 500,000
Commercial/industrial Efficient Commercial Building Design 500,000
Commercial/Industrial Technology Information Center 35,000
Industrial Distributed Generation 400,000

Total $ 4,385,000
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