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Dear Reader, 

This voIume updates the 1994 edition of 
Corporate Finance Criteria. There are several 
new chaptea, covering OUT recently introduced 
Bank Loan Ratings, criteria for "notching" junior 
obligations, and the role of cyclicality in ratings. 
Naturally, the ratio medians have been brought 

Standard & Poor's criteria publications represent 
out endeavor to convey the thought processes and 
methodologies employed in determining Standaxd 
BC 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. 

up to date. 

Solomon B. Samson 
Chairman, Corporate Ratings Criteria Committee 
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Uti I itt iie 
The utilltles methodology encompasses two hasic 

components business risk 4yd.S and fhandal dpk 
Evaluation o f l n d u s b y ~ ~ t s ,  theutlllty'spmltlon 
wIrhin that industry. Its tegulatlon. and Irs management 
prarldesthecontextforBssestlngaRrm's~dd am&- 
t l O L  
tllzrorleal analysisba toolforldentf@hg*e~trengthsd 

weakneaa+ and pmvides a statthg polnt for evaluating 
Bnandal condltloa Busimss positton assessment fs the 
quallrative meawe or a utnlsy's fundamental acditwor- 
thtness. It focuses on the forcps that Wm shape the uttifUes' 
ware. 

Marlrefs and servjce m a  economy 
Assesdngservicet.edtwybeginswWItheemnomlcand 

demgraphicavaluatlon of the arealnwhlchthe uttlltyhas 
1tsfranchlse.Saength oflong-termdemand for the produet 
ls exBmlned &om a mauoemnomlc perspective. This en- 
ables Standard & Poor's to evaluate tha atfaodaMltty of 
rates and the staying power of demand. 

Standard &Poor's h-iesto discern any scarlarconrump 
tion trends and. more fmpostantly. the reasons for them 
Spednc item CXBmlned Include &e slp and growth mte 
of the market strength of the frandrlse. hlstMieal and 
projected sales growth. income levels and mnds In p o p  
ladon, employment, and per capita income. A utDlty with 
a heawy economy and customer basbas Illus&ated by 
&verse employment opportunities average 00 above-av- 
erage wealth and hmme statlstla, and low unemploy- 

ment-a have a greater eapadcy to support its ope=- 
tlollf 

For e l d c  and gas utllltles, dfstrlbutlon by curtomet 
class h sa~twzed toassep ths depth and diversityof the 
utlll5y.s customer mlx. For ugmple, heavy lndusafal con- 
centratlon is viewed cautiously, dnca a urillty may have 
signlflcant exposure to ~ c a l v ~ y .  Alternatively, a 
large reddentid component yields a stable and mota pre- 

on the Urmty's financial podtlm. Credlt concerns arlse 
wf~en lndlvldual antomen represent m e  then 5% of 
revenuPLThe companyorhdustrytnayayplayaslgnUi~t 
role in the o v a  amnomk base ofthe swke area. Mom 
over,largecutomrsrnaytumtocogcneraUonoraltema- 
tlvepowersuppl.lestomectthelrenergyneeds. potentfdy 
leadlng to reduced cash flow for the utllfty (even in tases 
where a large customer pays discounted rates end is not a 
p m U e  acmunt for the utiky). Customer concentratlon 
Is less slgnlrrcant for water and telecommunlcatlon utfli- 
ti= 

Competitive position 
As OornpeKtive pressures have lntMdoed fn the utUltles 

lndumy, Standard & Poor's analysk har deepened to in- 
dude a more thomugh review ofcompaLlciw podtlon. 

Etectric utility cornpetifion 
For elechic Utlllttes, m&etiUve factors examined In- 

dude:pMentageofannwholeEaerevenuerrhatartmost 
vulnerable to competition; hdustrfal load concentratlon: 
exp~nrre of key N s t o m  to altemafive suppllcrs: c ~ m  
InerdalmncentrationsratesforvarlDusnrstamerdaaes: 
ratedesfgnand~exlbIlIty:prod~onmserbothmarglna 
andflxed:tJmte$odeapadtystluaMmand trpnanlsslon 
constrafntsA mgional focus b evident but high casts and 
ratc~ relative to national averages am also of sfgnltlwt 
concern because of the potenttal for electricity subrtltutes 
Over tlme 

Mounting wmpetltlon ln the electric utlUv industry 
d&ws frcJm excess generaelng capad&, lower baftiers to 
enterlng the e l d c  generaflng business, and marginal 
cwts that are below embedded costs. Standard tic Poor's 
has already WltneSFed dedWng prlce;p in whalesale mar- 
kets. as de bctn retall competition Is Slready bang seen In 
s d  parts of the country.. Standard & Pm's belleves 
that over the comlng years more and mota QIstomers wlll 
want and demand lower pdces. Idtlal cw~ienrr focus on 
the largestindussrlalloads,butotheratstomer classeswllf 
be Inueaslngly WLterabIe. Competltlon wfll not necessar- 
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~ylybevenbyl~~tion.Olherpresarreswlllarisefrom 
global competition and impmving tectmol~a. whether 
It be the dedWng cast of inmemental generaUon or ad- 
vances In transmlsdon capsdty or substitute m e f a  
sources Uke the fuel ceiL It is Impossible to say predsdy 
when wide-open r e a  eornpetlllon will o w  this will be 
evolutionary. However, signlflcantly greater competltion 
in retall markets Is inevltabk 

Ges utility competition 
Simaarly, gas urlllties are analyzed with regard to their 

competitive standlng in the three major areas ofdemand: 
mldentld, ~ommerdal, and tndustrfaL A l t h ~ ~ g h  regU- 
lated as holders of monopoly power, natura! gas utllltles 
have fat some time been actlvely cornperhg rot energy 
market share with fueloll. eleaidty, coal. solar, wood. etc 
The long-term staying power of market demand for natu- 
ral gas cannot be taken for granted. In fad. as the electric 
utlllty industry tesouctwes and reduces costs, electric 
power wlJl become more c~st competitive and threaten 
certatn gas markets. In addition, independent gas market- 
ers have made greater I d s  behhd the dry gate and are 
competing for large gas users. Moreover, the recent trend 
by state regulators to unbundle utllfty sewkes is creating 
oppoaatnltles for outsiders to market nlche praductE Db 
Mbutors still have the upper hand, but those who do not 
reduce and control costs. and thus rates, could find com- 
petition even more dlmcult 

Natural gas pipelines are judged to carry a somewhat 
higher bushes rlsk than dtstributlon companies because 
they kce competftlon In every one of theIr marke&To the 
~ e ~ a p i ~ ~ ~ ~ u ~ t i ~ v e ~ s i n d ~  end usem 
its stabfflty Is greater. Over the next nve years, pipellne 
oompetltionwlllheatupsince rnanyservlcecontractswkh 
customers are expiring Most distributor or end- cus- 
tomers are looklng to reduce pipeline costs and ure work- 
ing to hprove the& load factor to do so. Thus plpellnu 
wlll likely find It dllllarlt to reconma all capadw in 
comlng years. Betng the plpeunC of choice Is a fLndlon of 
auractlve hantportattn rates, diversity and quaUly’ of 
servicesprovlded.andgpedcy avallableheachpirNarler 
mark& 10 all cases Lhwgh. pdodlc rlrxwnthg of rates 
to retain customers will occur and put pressure on proflt- 
abuty. 

Water utility competition 
As thelastme uM1tymonopoly.water~Ulltlesfacevery 

little COmPetidM and there is currently noch~enge to the 
conUnuation of bchJse  mas. The only exceptions have 
been cases where hestor-owned water companies have 
been subfed to condemnation and munldpallzatfon be- 
causa of poor service or polltical mothratlons. In that re- 
gard, Standard & Poor‘s pays close attention to costs and 
rates h relation to nelghbodng ulllltles and national aver- 
ages. (Incontrast. the prlvatlzatlon of pubilcwater f d t i e s  
has begun, albeft at a slower pace than antidpated. This Is 
ocwrlng d y  in the form of operating contracts and 
publldprlvate partnerships and not In asset transfers. 
This &end should continue as dder look for ways to bal- 
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ance their tight budgets) Also, water utilltles are not f a y  
Immune to the forces of competition: In a few lnstance~ 
wholesale customers can access more than one s ~ p p U ~ -  

Telephone competition 
TbeTelecommunlcations Act of 1996 accelerates the con- 

tlnufng challenge to the local exchange cornpanles’ 0 
century-old monopoly in the local Imp. Competltlve ac- 
cess providen (CAPs), both fadlltles-based and resellerr 
are aggreslvely pursuing customczs, generally targeting 
rnebopolltan areas, and promlstng lower rates and better 
SezyICc. 

Most longdktance calls are still orlglnated and tend- 
hsted on the local telephone company network. ‘To com- 
plete such a call. the long-distance provider (indudlng 
AT&T, MCI, Sprint and a host of smaller i n t e r a h g e  
ceniers or ‘IXCs’) must pay t h e l d  Mephone company 
a steep ‘access- fee to compensate the local phone com- 
pany for the use of Its local network. CAPS, in contrast. 
bulld or lease facUUes that M y  connect custom to 
their long-distance carrier. bypasing the local telephone 
company and avoldlng a- fees. and thereby can offer 
lower long-distance rates. But the LEG are not Stan- 
SUIl: they are combating the lass of business to CAPs by 
lDweringafcesfees,therebyredudngthe economlclncen- 
We for a high usage long-distance customer to use a CAPa 
LECs are attempting to make up for the loss of revenues 
fmm lower access fees by inwaslng bask local senrice 
rates (or at least not lowering them). rince baslc d c e  Is 
far less subJed to competltlon. LECs are tmprovlng oper- 
atlng efadency and marketfng high margln. value-added 
new servlceo Additionally. in the wake of the Telecommu- 
nicatfons Act, LEG wlll capture at least some of the inter- 
LATAlongdishncemark~ Asaresultofthase initiatives. 
LECs contlnue to rebuild themselves-from the tradltlonal 
uaty monopoly to Ieane? more marketing oriented or- 
ganlzations. 

While LECs, and indeed all segments of the telecommu- 
nlcations sector, face increasing competttfon, there are fa- 
vorable industry factors that tend to offset helghtened 
buslnessrlskandaugerfor overallrathgsst8bUlyformost 
LECs Importantly. telecommunlcatfons Is a dedningcost 
bushers Wlth increased deployment of liber optl~r. the 
costofeansporthasfallendramaticallyand dlgltdswltch- 
Ing hardware and software have yielded more @le. 
trouble-free and rost-emdent networks As a r e d &  the 
cost ofnetworkmaintenance has dropped sharply, asillus- 
trated by the ratio or employees per 10,000 access Una an 
oft dted measurement of emdency. Ratios as low as 25 
emplayees per 10.000 lines are belng seen. down from the 
lypical4Oormore employeesper 10,000rarioofonlyafew 
ye=aga 
In additfon networks are far more capable. They are 

lncreadngly dfgitdy switched and able to accommodate 
hlgh-speed communlcatlons. The infrastructure needed to 
accommodate switched broadband services will be b d t  
lnto telephone networks over the next few years. These 
advanced networks wiU enable telephone companler to 
look to agreater varlety of Ngh-magln,vaIua-added sew- 
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Ices. In additton to thase current services such as call 
wdtlng or caller ID, tha delivery of hundreds of broadcast 
andfn~cbIvevldeoc~nelswinbepasslbla M e t h e s e  
services offer the potential of new revenue streams. they 
win simultaneously present a farmldable challenge. LECs 
will be entering the new (to them) m n a  of rndtimedla 
entertalnment and will have to develop aped% in mar- 
keting and entertainment programming antmen; such 
slcjlls stand in sharp contrast to LECs' traditional strengths 
in engheering and customer servlce. 

Operations 
Standard &Poor's focuses on the netwe OroperaUons 

from the perspective of east reUabUty, and quallty of 
service. Hke, emphasrs Is placed on hose that re- 
quiremanagernentaLtentionintermtof~ormoneyand 
whkh if unresohred. may lead to polItlcal, regulatory. or 
eornpetitlve problem 

Operations of electric utiliies 
For elecplcs, the status of'utlltty plant investment is 

reviewed with regard to generating plant availablllty and 
uuuzatlon. and also for UrmplIance wlth existing and con- 
templated &nmentaI and otherregulatory standards. 
The record of plant outages, equivalent availabLUIy. load 
factors, heatrates.andcapadtyfadorsareexamlned.Also 
Important is efFidemy. as defined by total megawatt hour 
per employee and customers per employee. Trammkifon 
fntermnnedions are evaluated In terms of the number of 
utiUties to w&h the utIllty in questlon has access. the cost 
strudures and available generating capadty of these other 
UUlJaw, and the price paid For wholesale power. 
Because of mount@ ampetitton and the substantial 

escalation ln decommlsslonlng estimates. blgniflcant 
welght fs given to the operation of nudear fadllties Nu- 
dear plants are becoming more vulnerable to hlgh produc- 
tion costs that make their rates uneconomic. Slflcant 
asJetconcentmUonmayexposctheuUUtytopoorperform- 
anm. unscheduled outages or premature shutdowns and 
large deferrals or regulatory asseb that may need to be 
written off for the utility to remah competltlvc Also, 
nudear fa&ties tend to represent stgnlflcant portlons of 
their operators' generating capabIlfty and assets The loss 
of a producUve nudear unlt from both power supply and 
rate base can Intemrpt the revenuestream end create sub- 
stantlaaddi~o~costsfornrpai*,andimpmvementsand 
replacementpowu.7heaWlirytokeepthesestationsNn- 
nfng smoothly and economically directly influences the 
abUty to meet electric demand, the stabiuty of revenues 
and costs, and. by extension. tha abillty to maintain a d c  
pate creditworthiness Thus, economlc operation. safe 
operation, and iong-term operation are examlned in depth. 
Specmcally. ernphads fs placed on operation and m a t e -  
nance cos& busbar costp. fuel costs. refueling outages 
forced outages. plant statistics, NRC evaluations, the po- 
tentlal need for repairs, operatlngllcenses, decommission- 
ing estimates and amounts held In external tnrstr. spent 
fuel storage capadty, and management's nudear experf- 

e m .  In essence, favorable nuclear operations offer Srgnin- 
cant opportunities but, tfa nudearunit~ns poorly or not 
at all. the attendant risks can be great. 

Operetione of gas utllitiae 
For gas pipehe and distrfbution companies, the degree 

of plantutlllzation. the physicalcondltlonof the d n s a n d  
Unes, adequacy of storage to meet seasonal needs 'lostand 
unaccounted for- gas levels, and per-unit nongas operat- 
@and consaudloncostsare hprtantfacton. Emdency 
statistla such as load factat. operating costs per customer. 
and operating fncome per employee are also evaluated h 
comparison to other utlllties and the industry as a whole. 

Operations of water utilities 
As a group water uKUtles are continually upgrading 

thefr ~hvslcal dant to & remrlations and to develop 
addi iok  su&ly. Over th; ne; decade, water sy& 
will inrreasingly face the task ofmalntaMng compliance, 
as drinkhg water tegularlons change and Infrastructure 
ages. Glven that the Safe Drinking Water Actwas author- 
lzed ln 1974. the flrst generation of treatment plants b d t  
rownFwmwWthese~lesareaImost20yeanold.Addf- 
tionally. because the focus durlng thls period was on sat- 
W n g  environmental standards. deferred maintenance of 
dishibution systems has been common, espedally in older 
urbanaraar Thehtreaslngccrstofsupplyingtreated water 
argues against the high level of unaccwnted for water 
witnessed in the Industry. Consequently, Standard & 
Poor's antldpates capital plans for rebuilding distribution 
llnes and maJwrenewd end replacement efforts aimed at 
ueatment plants 

Operations of telephone companies 
For hiphone eornpanles. costsf-service analysts fo- 

cuses on plant capabUIty and measures of emdency and 
qualltyofservice.Plant capabUltylsascertafned by looking 
at such parameters as percentage of d@taIIy switched 
Uneq Rber optlc deployment, In particular In those por- 
tions of the plant key to network auvival: and the degree 
of broadband capadty fiber and d a l  deployment and 
broadband switching capaclry. EBldency measures In- 
dude operatfng margins, the ratlo of employees per 10,000 
access lines, and the extent.of netwwk and operations 
wnsoUdaUon. Quality of servlce encompasses examlna- 
don of quantltatlve measures, arch as uouble r e p a  and 
repeat service cab. as well as an BsseSSment of quaUWe 
factors, that may lndude servlce qu&y goals mandated 
by regulators. 

Regulation 
Regulatory rate-settlng actions are reviewed on a case- 

by-case basis with regard to the potential deet on credit- 
worthiness Regulators' authorkfng high rates of return is 
of Mevalue unlen the returns are earnable ... Furthermore, 
dowing hfgh returns based on noncash items does not 
benefit bondholders. Also. to be vlewed positively, regula- 
tory treatment should allow conslste~ performance from 
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pedod to period, glven the importance ornnandal stab- 
as a rating cohdderation. 

The utility group meets fraquently with commission and 
staff members. both at Standard & Poor’s omus and at 
commlsslon headquartem demonstdng the Imporfance 
Standard &Poor‘splacesonthe r e g u b b v a r w f o e d l t  
quality evaluation. Input from these meetings and from 
revlew of rate orders and their Impact wefgh heavily In 

Standard & Poor’s does not ?ace’ regulatory commts- 
dons State e0mmJsdons typically regulate a number of 
diverse industries, and regulatory appmacbes to dlffhnt 

Stand~&P&Sanal* 

lypes of companies often-mer V;lhi a sin& regulatory 
JurisdIcUon. Thfs makes It all bur Imposslble to dwclop 
inclusive 'ratings' foe regulators. 

Standard & Poor’s evaluation of regulatton also emm- 
passes the admlnlstratlve. Judldal, and leglslaiive proc- 
essw invohed in state and federal regulatlon. These can 
a f k t  rate-setting adlvltles and other aspects of the busi- 
ness. such as competitive entry. envtmnmental and safety 

As the uUty fndustry faces an hcreasfngly deregulated 
envhnment altematlves to traditional rate-maktng are 
b m h z  more dtfcal to the abW of utulcies to e l k -  

rules.fadlltysltlng.andseavftlessales, 

Uvely compete. malntaln earnings-power, and sustain 
creditax protectiom Thus. Standard & Poor’s focuses on 
whether regulators. both state and federal, will help or 
h d e r  utfllties as they are exposed to greatex competition. 
Therefs much that regulators can do, fmm allocating ccsb 
to more capuve customers to allowing pridng flexlM1- 
ity-and sametlmes just stepping out of the way. 
Under tradltlonal rate-making, rates and eandcgs are 

tied to the amount of invested capld and the cost of 
cepltal. This can sometimes reward companies more for 
Juwfylng wsts than for containing them Moreover, most 
current regulatory polides do not permlt utllitler to be 
flaxlblb when responding to compeWve presaues of a 
deregulated mark& Lack ofllexlbletarlffsforelectxicuUll- 
tlesmaylurelarsecustomerstowheeld.leaperpowerfrom 
othersources. 

In genera& a regulatory Jurlsdlctron Is viewed favorably 
ifitpermttoeatningarehrrnbesedontheabIUtytoarstaIn 
rates at compecltlva levels. In addltlon to p e r f m c a -  
based rewards w penaltles, flexlble plans fwld Indude 
market-based rates, price caps, Index-bared prices, and 
ratespremlsedonthevalueofcustomerwvlce.Suchtates 
more closely minorthecompete envlronmentthatutllf- 
ties are confronting. 

Electric industry regulation 
”he ability to enter Into long-term arrangements at ne- 

gottated mtes without havlng to seek agdatory approval 
for each contract Is also important In the electric Indushy- 
(Whtle cantracthg at reduced rates conslrafm Dnandal 
performance, it lessens the potentlsl adverse lmpaa In the 
event of retall wheeling. Since revenue losses assodated 
with this strategy are not Ukely to be recovered from rate- 
payers, utllftfes must control costs well enough to remain 
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competltlve ff they are to sustaln cument levels of bond- 
holder pmtectlon.) 

Natural gar, industry regulation 
Inthe gasindustry,too.severatstate~onpolldes 

wefgh heady in the evaluatfon d regulatory .sup* 
Examples Include stabU&atIon mechanlsmto adjust rev^ 
nues for c h w  in weather or the economy. rate and 
semIca unbundhg dedsfom revenue and cost aIlocation 
between sales and msportatlon customers, flexible In- 
dustrjal rates, and the general supportlvenesr of constnrc- 
tlon costs and gas purchases. 

Water industry regulation 
In all water utiuty activMes, federal and state environ- 

mend regulatlons continue to play a critical role. The 
legislative timetable to effect the 1986 amendments to the 
Safe DrInklng Water Act of 1914 was qulte aggresstve. But 
environmental standards-setting has actually slowed Over 
the pastcoupleofyearsduelargely to inaeesing sentiment 
that the strlngent cortly standards have not been Justified 
on the basis of public health. A moratorium on the prom- 
ulgation of sl@eant new envlmnmental d e s  is d d -  
pated. 

e 

Telecommunkations Industry regulation 
Desplte the advances In telecommunlcatiotw deregula- 

tion. analysis of regulation of telephone operators will 
continue to be a key ratfngdetmnhmtfm the foreseeable 
future. The method of regulation may be elther fteSsIc 
rate-based rate of return or some form of p r k  cap mecha- 
nism The most important fa& is to assess whether the 
regulatary fbnework-no mafter whfcb type-prddes 
sumdent ilnandal incentive to encourage the rated com- 
pany tn malntaln I t s  quality of servlcc and to upgrade its 
planttoaccommodatonewservlceswMefadnginereaJing 
compeClcion h r n  whlGSiopemtors and cable televisfon 
companies. 

Where regulators do stili set W s  based on an author- 
ized return, Standard & Poor’s Wves to explore with 
regulatanthefrview of therate-of-return componenrsthat 
Can materially impact reported VemsreguIatory eaminp. 
SpeatflcaUy these Include the dloweble bare upon which 
the authwlzed return can be earned, allowable expensea 
and the authorized retum. Since regulatory oversight runs 
the gamut from Wet, adversarlal relatlonshfps wlth the 
regulated operating companies to hlghly supportlve pos- 
tures,Standard &Poor’sprobesbeyond theapparentregu- 
latwy envkonment to ascertah &e actual Impact of 
regulation on the rated company. 

Evaluatbg the management ora uWty Is of paramwnt 
importance to the analyttcal process slnce management’s 
abiuues and dedsfons affect all areas of a company’s op 
e r a t l o ~  W e  regulation, the economy, and other ourside 
factors can Influeme results it IS ultimately the quahty of 
management that determines the s u m  of a company. 
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With emerging competftion. utlllty management will be 
more closely sautlnlzed by Standard & Poor's and wo1 
become an Inueasingly critical component of the credit 
evduation. Management strateglescan be the  key determl- 
nant in Merentlatlng utlllties and In establlshhg where 
companies Ue on the busfnass position specln~rn It Is 
imperative that managements be adaptable, aggr&ve, 
and proactive lfthelr u W e s  are to be viable In the future; 
thls is espedally Important for utUtles that are currently 
unwmpetltlve. 
The assessment ofmanagementisaccompllshedhed through 

meetings, mnverWons, and reviews of company plans It 
is based on such factors as tenure. industry experience, 
graspofIndusoly~es,~ledgeofcu~omcrsandtheir 
needs, knowledge of cornpalltofa accountfng and h c -  
lng practices, and mmmltment to credit qualley. Manage- 
ment's abllity and willingness to develop workabie 
strategies to address thelr system' needs, to deal wlth the 
competitive pressuresof free market, toexecute reasonable 
and &e&ve long-rerm plant. and to be proactive In lead- 
ing thek utilltIes Into the future are assessed.Management 
quality bi also indiated by thaughtfd balandngof public 
and private priorities. a record of uedlblllty, and effecllve 
communicatfonwlththe pubUsregulatorybodlesand the 
Bnandal conununip Boards ordirectors will receive ever 
more attention with tespea to thelr role In setting appm- 
prlate management Incentives. 

With competition the watchword, Standard & Poor's 
also foouses on management's efkrts to enhance 51andal 
conrutlon. Management can bolster bondholder protection 
by taking any number of dlswtlonary actions. such as 
selling common equity. lowerlng the common dividend 
payout. and paying down debt Also important fw the 
elechjclndustrywlll becreativlty In enteringlnto stmtegk 
alllances and working partnerships that Improve effi- 
dency, such as cental  drspatEhtng for a number of utilltles 
or Iocklng up &-risk customers through long-term con- 
tracts or expanded flexible pddng agreements. Proactive 
management teams will also seek alternauves to tradl- 
donsl nrte-base. mte-of-return rate-making. move to adopt 
htgher depredation rates forgenetatlng fadlltles, segment 
customers by Individual market preferences, and attempt 
to create s u p e r i o r ~ c e  organlzatlons. 
In general, magement'oablllly to respond to mounting 

campetitton and changes in the utlUty industry in a wlft 
and approptiate manner WU be necessaiy to malntaln 
credit health. 

Fuel, power, and water supply 
Assessment of present and prospective fuel and power 

gauging the long-term natural gas supply positlon for gas 
pipeline and W b u t l o n  companfes and the water re- 
soutees of a water utlllty is equally Important There Is no 
sfmllar analytrd category for telephone uUllties. 

supply Is aiclcal to every electric utruty analyss. w* 

Electric utllitiea 

resewe margins, fuel mix. fuel contract terms. demand- 
side management techniques, and purchased power ar- 
rangements. The adequacy of generatlng mgins b 
examined nationally. regionally. and for each Individual 
company. However. the reserve mar@ plctun Is mud- 
died by the impredse nature of peak-load growth forecast- 
Ing, and also supply uncertainty relating to such thtngs as 
Canadian capadty avallabillty and potential plant shut- 
downs due to age, new NRC rules. add rain remedies. fuel 
shortages, problems assodated with nontradltlond tech- 
nologlea and so forth. Even apperenfly ample reserves 
may not be what they seem Moreover. the pauty of 
capacity is just es important as the slze of resew= Corn 
panles' reserve requlrements dlf€er, dependlng upon indl- 
vldual opera- characteristics. 

Fuel dfversly pmvidesflexlbilky In achanglngenviron- 
ment. Supply dlsntptlonr and prh hkes c ~ n  rake rates 
and l@te poUtical and regulatory pressures that ulU- 
mately lead to erosion fn finandat perform- Thus, the 
ablllty to alter generatlng sources and take advantage of 
lower cost fuels bvlewed favorably, 

Dependence on any single fuel means exposure to that 
fuel's problem electrlcutlllties that rely on oil or gas face 
the potential fotshortages and rirpld pdce Increases; UU- 
ties that own nudear generatlng fadlltles face escalattng 
casts for decommfsslonlng; and cod-fked capacity entalls 
envimnmental problems stemming rrom concern over 
add rain and the 'greenhouse effect' 
Buying power from nelghbodng utlliues, quaupying fa- 

cllkyp~~jects,orlndependent powerproducersmaybethe 
best choke for a utiUty that faces increasing electricity 
demand. There has been agrowing reliance on purchased 
power arrangements as an ahnative to new p h t  con- 
struction. Thls can be an important advantage, since the 
purchasing utllley avolds potenad constructIan cost over- 
runsaswellasdskhgsubstanthl capltaLAlso.utUItiescan 
avoid the Ilnandal risks cy plcal of a multiyear construction 
prom that are caused by regulatory lag and prudence 
reviews Furthermore. purchased power may enhance 
supply flexibilily, fuel resoufte dlvdty, and maximize 
loadfactors.UUUtiesthatplan tomeetdemandproJecUons 
with a portfiio of supply-side options also may be better 
able b adapt to future growth uncertatnttes Notwith- 
shndlng the bend& of purcheslng, such a strategy has 
risks assodated wlth k By entering Into a flrm long-term 
purthased power contract that contalns a flxed-axt com- 
ponent, utllltles can incur substantial market. operatbg, 
regulatory, and handal dsks Moreover. regulatory heat- 
ment of purchased power removes any upslde potential 
that mlght help ofljet the rwrS UUlItIes are not wmpen- 
sated through Incentive rate-making: rather, purchased 
power Is reawered dollar-for-dollar as an operathg ex- 
Dense. 

To analyze the nnandal hpact  of purchased power, 
Standard & Poor's flrst calculates the net present value of 
future anrmal capadty payments (discounted at 10%). This 
represents a potential debt equlvalent-the off-balance- 
sheet obllgatlon that a ulllity Incurs when it enters Into a 
long-term purchased power contra& However, Standard For electric utllltlet empharls Is placed OR generating 
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8 Poor's adds to the ucatty's balance sheet only a portton 
of thls amount. remgnldng that such a contractual ar- 
rangement b not entlrely the equivalent of debt. What 
percentage is added is a function d Standard & Poor's 
qualltatlve analysts of the spedflc contract and the extent 
to which market. operating, end regulatoryrlsks are borne 
by the utiUty (the risk f a r ) .  For unmnditlod. take-or- 
pay eontram. the twc faaor range is from 409680%. wfth 
the average hovering around 60% A lower risk factnr is 
t y p l d y  assigned for system purchases from mal-0red 
utlllties and a hlgher risk factor is usually deslgnated for 
unlt-spedfk nuclear purchases The range for take-and- 
pay performance obligations is between 10%-50% 

Gas Utnilies 
For gasdlstributlon utilltles, long-termsupply adequecy 

obviouSry is critical. but the supply role has become even 
more important in credit analysisslnce the Federal Energy 
Regulatory CoMnlsion's Order 636 ellmlnated the inter- 
stats pipelhe merchant businesr. Thb thrust gan suppIy 
respondbllltles squarely on local gas dlstrfbutcrs. Stand- 
ard & Poor's has alwaysbelleved dlstrifautor management 
has the expertfse and wherewlthal to perform the job we& 
but the twrs are significant since gas costs are such a large 
percentage of total utlllty costs. In that regard. it Is Impor- 
tant for utillties to get preapprovalsofsupply plansby state 
regulatorsoratleastkeepthestaaand eommlssfonerswell 
Lnfmed. To mlnlmke risks, a well-run program would 
diversify gas sou~&b among dftrerent produrn oc mar- 
keters difPerent gas baslns in the U.S. and Canada, and 
Merent pIpellne mutes Also, purchase contra& should 
be flrm. with minimal take-or-pay provistons. and have 
prices tied to an industry Index. A modest percentage of 
ked-price gss is not unreasonable. Contracts, whether of 
gas outchases or Dbetlne ca~acuY, should be inteimedlate 

tlexfblllty, as does the use of market-bd storage. Gas 
storage and on-property gas resources such as kpeffed 
naturatgasorpropanealrareeffeaive peak-dayandpeak- 
SuISon supply management tools. 
Wee pipaline companies no longer buy and sell natural 

wand arejustcommon car~Iers.connectlon~with~aried 
reseryB basins and many wellswithin those basinsare of 
great importance. Divdtyofsornces helpboCktthe risks 
arlslng h m  the natural production declines eventually 
experienced by all reserve bans  and individual we&. 
Moreover. such diversity can enhance a plpellne's attrac- 
tlveness as a transporter of natural gas to distributors and 
endusersseekIngtobuythemosteconomlcalgasavallable 
for thelr needs 

Water utilltiea 
Nearly aU water systems throughou t the U.S. have ample 

long-term water supplies. Yet to galn comfort, Standard & 
Poor's ~ss~sses  the production capabfuty of treatment 
plants and the ablllty to pump water from underground 
aquffersin relation to the usage demands fmmconsumers. 
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Having adequate treated water storage facilities has be- 
come important in recent years and has helped many 
systems meet demands during peak summer pdds Of 
interest is whether the resources ere owned by the umty 
or purchased fmm otherutllIties or localauthorftfef Qwn- 
Ing properties with water rights m d e s  m r e  supply 
securIly.Thlsis espedally soin states llke Calfomfawhere 
water allocations ixre being reduced, partlrularly since re- 
cent droughts and environmental issues have created 
alarm. Since the primary mst for water compmtesls treat- 
ment, it makeslittle difference whether raw water& owned 
or bought In fw compliance with federal and state water 
regulaUons is very hlgh. and the wed cost tn deliver 
treated water to consumersremafnr relatively affordable, 

Asset concentration in the electric 
u fility industry 

In the electric industry, Standard & Poor's follows the 
operations of majwgeneraCingfadIftkto assess ff they are 
well m a n e d  or troubled. Slnnlficant dependence on one 
generating"fadllty or a lqi ~lnanciai investment in a 
single asset suggests high rfsk. The sfa! or magnttude of a 
particular asset relathre to total generatJon net plant In 
service, and common equity is evaluated.. Where substan- 
Ual asset concentration exists, the Unandal prome of a 
company may experience wlde swfngs dependlng on the 
asset's performance. Heavy assat mncentratton is most 
prevalent among utilltles with costly nudeat unlk 

In tNE category, pretax cash income coverage of all inter- 
est chams b the r~rimarv ratlo. For thlscaldatfon. allow- 
ante f& funds k e d  during construction (AFUDC) is 
removed l iwm lncome and interest expense. AFUDC and 
othersuchnoncashitemsdo not provide any protection for 
bmdholdersTo fdentllj' total Interest expense, the analyst 
redasdies certain operatfng expenses. The interest com- 
ponent of various off-balancesheet obllgatios such as 
leases and some purchased-power contracts. Is lnduded in 
interest expew Thls provider the most diwct indldon 
of a utility's abUy to senrlce Its debt burden. 

W e  considerable emphasis in assessing credit protee- 
tion Is placed on coverage ratios, this measure does not 
provfde the entire earnings pmtectlon picture. Alsofmpor- 
tant are a ampany's earned returns on both equity and 
capltA. measures that hIghUght a M s  d n g s  perfbrm- 
ance. Consideratlon Is glven to the lnteractlon of embed- 
ded costs. financial leverage. and pretax return on capital. 

cap;t01 structure 
Analyztng debt leverage goes beyond the balance sheet 

and covers quastdebt items and elements of hldden flnan- 
dal leverage. Noncapitallzed leases (Includhg sale/lease- 
back obligations). debt guarantees receivables financing. 
and purchased-power contracts are all considered debt 
equivalents and are reflected as debt in CalculaUng capltal 
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structure ratlos. By making debt level adJusvnenta the 
analyst can compare the degree of leverage used by each 
utiuy company. 
Furthermore, assets are m e d  to identify undesval- 

ued or overvalued items Assets of questionable vatue are 
discounted to more accurately evaluate asset protectlon. 
Some firm use short-term debt as a permanent plee of 

thelr capltal structure. Short-term debt also is consldered 
part of permanent capital when it Is used as a bridge to 
permanent flnandng. Seasonal, self-llquldatlng debt h ex- 
dudedfromthepermanentdebt amount,buttNssltuaUon 
is rare-with the exceptton of certaln gas utllltiw. Clven 
thebngllfeof amosrlu~ryassets.short-termdebtmay 
expose these companies to interest-rate volatility, remar- 
ke~riskbankllnebafkuprWr.andregulatoryexpwwe 
thatcannotbereadilyoff~t.'fhelowercostofshorter-tenn 
ObllgarIons (assuming a posfthrely sloped yleld curve) fs a 
posItlve factor that partially mitigates the dsk of interest- 
rate variability. As a mle of thumb. a level of short-term 
debt that ameads 10% of total capital is cause for conoem 

Slmihrly, if floating-rate debt and preferred stock con- 
stlhcte over one-third of total debt plus preferred stock thls 
level is viewed as unusually Mgh and may be cause for 
concern It mlght also indicate that management is a w e  
slve In I ts  llnandal polldes. 

A layer of preferred stock In the capital structure is 
usually viewed as equlpsince dividends are discretion- 
ary and the subordinated claim on assets provides a cush- 
ion for providers of debt capital. A prefemd component 
of up to 10% t s typ ldy  vlewed as a permanent wedge In 
the capltalstructureofutflltles However.as rate-of-return 
regulatlon fs phased out, preferred stock may be &wed 
by utilities-as many industrial firms would-asa tempo- 
rary optton for compan[eS that are not current taxpayers 
thw do not benefit from the tax dedudblllty of Inter- 
Even now. floaung-rate preferred and money market per- 
petual preferred are problematis a rise In the rate due to 
deteriorating cndit quality tends to Induce a company to 
take out such preferred stock with debt. Structures that 
convey tax deductlbuty to preferred stock have become 
very popular and do generally afFd such flnandngs with 
equity treatment. 

Cash flow adequacy 
Cash flow adequacy relates to a company's ability to 

generate funds infernally relative to 1ts needs. It is a baslc 
component of crecllt analysis because it takes cash to pay 
expenses, fund capital spendin& pay dividends end make 
interest and principal payments. sfnce both common and 
p r e f d  dlvidend payments are important to maintain 
capitalrnarketaccess,Stand~d &Poor'slooksatcashfl~ 
measures both before and after dividends are paid. 
To determine cash flow adequacy, several quantitative 

relatlo~hips are examined. Emphasis Is plaeed on cash 
flowrelativetodebtdebtservlcerequtrementsand capual 
spendlng-Camnowadequa~fsevaluatedwlthrespertto 
aflrm'sabliftyto meetallfixed charges,Indudlngcapadty 
payments under purchased-power contracts. Despite the 
eondltbnal nature of some contracts, the purchaser Is ob- 
l!gated to paya mlnimumcapadtycharge.The ratio used 
Is funds from operatlons plus interest and capacity pay- 
ments divided by Interest plus capadty payments 

Financisl flexibiIify,i'capiial amaction 
Finandng flexlblllty Incorporates a utility's financing 

needs, plans, and alternatives, as well as Its flexlbLU@ to 
accomplish its flnandng program under stress without 
damaglng CredItwortNness. External funding capabllIty 
complements internal cash flow. Espeddy slnce utLuttes 
are so capital htemtve, a ann's aMlrty to tap capital mar- 
ketsonanongdngbaslsmustbeconsldered.Debtcapadty 
reflect+ all the earller elemants earnfngs protedlon. debt 
1evesage.d cashflowadeq~kketaccesatreason- 
able rates is restricted lf areasonable capltal sltucture Is not 
maintained and the CO~PMY*S nnandal prospects dlm 
The analyst also reviews fndenture restrlctlons and the 
Impact of addltlonal debt on covenant tests. 

a company's capacfv and 
willhpess to m e  common equity- This is  affected by 
Vtrriom facton, Includlng the market--book ratlo. did- 
dend poUcy, and any regulatory restrictions regarding the 
compasIUon ofthe capital structure 

Standard & Poor's 
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feam Article 

New Business Profile Scores Assigned for U.S. Utility and Power 
Companies; Fiaancial Guidelines Revised 

tandard & Poor's Rat-qs Swiw has assigned new S business profile scores to U S utility and power compa- 
nies to beW reflect the relative business risk mn# mm- 
panies in the sactor Standard &Poor*s also has revised its 
published risk-adjusted fmancial guidelines The new bud- 
ness scores and financial guidelines do not reprsent a 
change to Standard & Pow3 ratings aitena M methodology, 
and no ratingschanges are mtkipated Iran the new busb 
n w  protile staes or revised financial guidelines 

New Businsss Pmllle Scores and Ravised 
Fimnciel [iuidelines 
Standard & Poor3 has always monitored changes in the 
indusby and altered its business risk assessments accord- 
iwly This is the first time since the 10.point business pro- 

aUnZ 
Transmission and DisbibuIim-Weter, as, and Electric 
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file scale lor U S investor-owned utilities was Implemented 
that a comprehenske assessment of the bene& and the 
application of the methodology has been made The princi- 
pal purpose was to deternine if the methodology continues 
to provide meaningful differentiation of budness risk The 
review indicated Ulat while business profile storing ccntin- 
UIU to provide anai$cal benefit% the complete rana of the 
lopoint scale was not being utilid to the fullest extent 

Standard & Poor's has also rewised the key fhrwcial guide 
lines that it uses as an integral part of wafuatlng che credit 
quality of US utility and power companies These guidelines 
were lest updated in June 1959 7he financial Suidelines lw 

nrage, FFU to total debt, and total debt to lobi capital) have 
been broadmed so as tobe more llexible Pretax interest cow 

mtee principal mdos (funds hm qJRfailms (Rol itltefest cow 
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Feature Article 
eragees akeycreditratiowssdiminated 

finally. Standard & Poor's has sqlmented the u t i l i  and 
power indusby into sub-secton based M the dominant cor- 
porate strategy that a company is pursuing Standard & 
Pm's has published a nm U S utility and power company 
ranking list that reflects these sub-Wors 

There are numerous benefits to the reassessment Fuller 
utlhadon of the entire lO+oht scale provides a superior rele 
tive ranking o! qualitative business risk A revision of the 
financial guidelineJ suppom the goal of not causing wthg 
changes kwn the recalfbration 01 the business pmfiles 
Massitication of companies bysubsectMswiN ensuregmter 
canparability and consistency in ratings. The use of indusw 
segmentah win also a h  me in-depth sfatisrieal analysii 
d ratings disbikrtiorrs and rating changes 

The reassessment does not represent a change to 
Standard & Poor's c r h i a  or meUlodolDgy for d e W n i n g  
ratinp for utility and power companies E& businesr PO- 
file score should be considered as the assignmnnt of a new 
score; these scares do not represent improvement or deteri- 

mtion in our assessment of an individual companys busi- 
ness risk relative to the previously assigned score The 
finanflal pidel'aas continue to be risk-adjuskd based M 
historical utility and induztrial mediano Segmentation into 
industry sub-sectors does not imply mat specik company 
chatacteriitics will 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 between '3  and '6'. whkh clearly does not 
reflect the risk differentiation that exists in the utilityand 
power industry today Since tb Io.poiit sale was ink& 
dured. the indusby has transformed into a much less 
homogenous indumy, where the dmence of business 
risk-particularly regarding management, strategy, and 
degree of competitive market exposwp-lrar crested a 
much wider spectrum ol risk profiles Yet overthe same 
period, business profile scores actually cMnrwged more 
tightly amund a median score of ' 4  The new business pm. 

a m 3  
Transmission Only-Electric, Gas, and Other 

JOlcompardS 
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file stores. as of June 2. are show in Chat 1 The overall 
median business profile score is now 5' 

Table 1 contains the revised financial guidelines It is 
important ID emphasize that these rnstrics are only quide. 
lines associated with expectations for various rating lev- 
els Although credit ratio analysis is an Impoitant part of 
the ratiigs process, these three statistics are by no means 
the only critical financial rn~asures that Standard & Poor's 
uses in its analytical process We also analyze a wide 
array of financial ratios that do not have published guide 
l i e s  for each rating category 

Again, ratings anawls is not driven solely by these 
financial ratios nor has it ever been. In fact. the new fhn  
cial guidelines (hat Standard & W s  is  inwrpMat'hg for 
(he speclfied rating categories reinlwce L e  analytical 
framewotlrwhereby other factors can outweigh the a c h i  
ment af otherwise acceptable financial ratlot These factors 
include: 
m Ekcdveness of liability and liquidity management 
D AnalVsis of internal funding mes; 

-~ 

m Return on invested capiral; 
D The wecution record of stated business spategies; 
D Accuracy of projected performance versus actual results. 

as well as the trend; 
D Assessment 01 mnagementk financial policies and atti- 

tude toward credi(; and 
D Corporete governance practkes 

Charts 2 through 6 show business pofile scores broken 
out by industry subsector The five industry subsettors are: 
I Transmission and distribution--Water, ws. and electric; 
D Transmission only-Electric, gas. and other; 

Inkgrated electric. qas, and combination utilities; 
m Diversified energy and diversified nonenergy. and 
D Energy merchanrlpwer dweloper/trading and marketifw 

Iha average business profile mes for mnsmission and 
dishibtion companies and msmiuion-m~ compenies are 
lower on thescab t b n  ~ ~ ~ a v ~ e s ,  white the a m -  

age business profila scores for integrated utilities, diversified 
energy, end energy merchants and d#relopors me higher 

companies 

hens 
Diuenified Energl and Oiversified Nen-Energy 

Wdwmpanirc 
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Feature Mcle 
See pages 16 to 19 lor the company ranking Est of busi- file mi are assigned to all rated utiStv and power  omp pa. 

nie% whether they are haldmg companies, subsidiaries, 01 

standslone corporations For operating subsidiaries and 
standalone companies, the score is a bottom-up asses 
ment Scores tor families of companies ere a composite 01 
the operating subsidiaries scores 7he ac~ual credit rating of 
a company is analyred. in part, mparing the buslnws 
pmfile score With the riskadjusted financial guidelines 

For most companies, business profile scores an 
assessed using live categegories; specilkally, regulation, mar- 
kets, operatiins. competitiveness, and management The 
emphasis placed on each category may be influenced by the 

ness profile scores segmented by industfy sub-sector and 
tanked in D ~ W  of credit rating. outlook. business profile 
sum. and relative skength 

Eusiuess: Profile Scorn Methodology 
Standard &Pods methodology of determining corporate 
utilily business risk is anchored in the assessment of certain 
specific characteristics that define the sector We assign 
business pdle score to each of UIR ratedcwnpanies in the 
utility and powet senor on a IWnt mla. where '1 ' repre 
sen& the lowest risk and '10 the highest risk. Business pw 

TaMe 1 

Revised Financial Guidelines 

b d r  bum opwtiondhtcr&comp tX) 
Badness Pmflle AA A BEE BB 
1 3 2 5  2 5  1 5  1 5  1 
2 
3 
4 
5 
6 
7 
B 
9 
10 

4 3 3 2 
4 5  3 5  3 5  2 5  

5 4 2  4.2 3 5  
5 5  4 5  4 5  38 

6 52  5 2  4.2 
B 6 5  6 5  4 s  

10 7 5  7 5  5 5  
10 7 
11 8 

Funds Imm apwatlonhte) debt(%) 
Bmimss PmRl4 AA 
1 20 
2 25 
3 30 
4 35 
5 40 
6 45 
7 55 
8 70 
9 
10 

15 
20 
25 
28 
30 
35 
45 
55 

A 
15 10 
20 12 
25 15 
28 20 
30 22 
35 28 
45 30 
55 40 
6s 45 
70 55 

Total dewtotd Eapitar 1%) 
BuriolwPmlile AA A 
1 48 55 55 60 
2 45 52 52 !ia 
3 42 50 50 55 
4 38 45 45 52 
5 35 42 42 50 
6 32 40 40 4a 
7 30 38 38 45 
B 25 35 35 42 
9 32 40 
10 25 35 

2 1 
25  15 
35 2 5  
38 2 .8 
42 3 
4.5 92 
5 5  35 

7 4 
8 5 

10 
12 
15 
20 

30 
40 
45 
5s 

BB5 
5 
8 

10 
12 
15 
18 
20 
2s 
30 
40 

BBB 

56 68 
55 65 
52 62 
50 60 
48 58 
45 55 
42 52 
40 50 
35 48 

60 m 

15 
25 
2.8 
3 

3 2  
3.5 

4 
5 

1 
1 5  
1 8  

2 
2 2  
25 
20 

3 

10 5 
12 8 
15 10 
16 t2 
20 15 
25 15 
30 20 
40 25 

BB 

65 70 
62 68 
60 65 
56 62 
55 60 
52 58 
50 55 
48 52 
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dominant strategy of the company or other factors For 
example. for a regulated transmission and distribution com- 
pany, regulation may account for 30% to 40% of the busi- 
ness profile score because regulation w n  be L e  smgle- 
most important credii driver lor this typ ot company 
Conversely, competition, which may not exist b a b a n d s -  
sion and distribution company, would provide a much low 
proportion (e g ,5% to 15%) o/ the bvslness profile score 

For certain types of companies, such as pow% genera- 
tots. power developers, oil iHld gas mpbrarlon and produc- 
tion companies, or nonenergy-related holdings, where these 
five componsnts may not be appropriate, Stmdard & PooIt 
will w e  other, more appropriate methodologies Some ot 
h s e  companies are assigned business profile s c m  that 
am useful rmly for relative d i g  putposes 

As noted above, the business profile swre for a parent 
w holding campmy is a composite of the business profile 
sams of its individual subsidiary companies Again, 
Standard & Poor’s does not apply rigid guidelines lw deter- 

Page 6 June 7,2004 

mining the prbplwtion OT weighting that each subsidiary rep  
resents in the overall bushress profile mre Instead, it is 
determined based on a number of factors Standard & Poor’s 
will analyze each subsidws conbibution to FFO. forecast 
capital expenditures, liquidity requirements. and other para- 
meters, includii the extent LO which one subsidiary has 
higher gmwth The weighting is determined case-by-casa m 

Ronald M. Bamae 
New York (1) 212-438-7662 
Richard W. Cortrlght, Jr. 
New York(1) 212-438-7665 

Suzanne 6. Smith 
NewYork(1)212-43E2106 

John W. Whiiock 
NIN YO& (1) Andrew 212.43-7678 Wall 

NWJ YO& (1) 212-438-7868 
Alihur f. Sirnonson 

Mew YWk (11 2124382094 

Standard & Pwr’s UIilHtes & Perspectives 
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Southwest Gas Cornoration 
Capitalization and Financial Statistics 

19982003, Inclusive 
Notes: 

(1) 

(2) 

All capitalization and financial statistics are based upon financial statements as 
originally reported in each year. 

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

Coverages - excluding all AFUDC represent the number of times available 
earnings, excluding all AFUDC, cover fixed charges. 

(3) 

Source of Information: Standard & Poor's Compustat Services, Inc., PC Plus Database 
Annual Reports to Shareholders 
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saplthwest Gas comwation 
CapHal Shudure Based upon Todai pennanet Capaat 

(Exduding Sho~t-Term Debt) for sauthwest Gas Corporation 
for the Years 1999 thrwqh 2Mx3 

SYEAR 
20(13 Mo2 rn 2ooo AVERAGE 

Lion 
Long-Tenn Debt 66.07 % 66.07 % 67.47 % 64.39 96 6472 % 6574 96 

Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00 

C o m n  Equity - 33.93 - 32-53 35.61 342G 
Total Caphl 1M).oo% 1oo.ao% gJQJQ% 1oo.ob% 100.00% W% 

Source of Information. Standard & P& CompusM Senrice$, Inc., PC Plus I Research lmight Data Base 
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Southwest Gas Comaration 
Capital Structure Based upon Total Capital (including 

(including Short-Term Debt) for Southwest Gas Corporation 
for the Years 1999 throuah 2003 

Southwest Gas Comoration 

Short-Tern Debt 2.72 2.93 5 11 
Long-Term Debt 6427% 64.13% 64B2 % 

Preferred Stock 0.00 0 00 0 00 
Common Equity 32.94 30.87 

Total Capital 100.00 % 100.00 w 100.00 % 

5 YEAR 
1999 AVERAGE 20QO - 

59.21 % 62.08 % 6274 % 
8.04 4.08 4 50 

0.00 0 .oo 0.00 
33.84 32.68 

pJQ I 100.00 % 100.00 % 

Source of Information: Standard 8 Poor's Compustat Services, inc., PC Plus I Research Insight Data Base 
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Proxy G ~ U D  of Five Gas Distribution Companies 
Capitalization and Financial Statistics 

19992003, Inclusive 
Notes: 

(1) All capitalition and financial statistics for the group are the arithmebicaverage 
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 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. 

(2) 

(3) 

(4) 

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 comman stock 
actively traded; 3) which had mare 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 dired 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 Cop. 
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 Comoratbn 
Weather N d i n  Adjustmmt w) Clauses for 

Souttrwaa Gas Cwporation and ttre 
pmm Group of F I  Gas Oibut ion  Camwnk 

soutfiwaa Gas carporation 

Proxy Grwp of Fhre Vakre iine 
Gas Dmiution Companies 

AGL Resources Inc 
CascadeNatlcrelOesCorparation 
NICOR Inc. 
NorthwsstNabwlWCompany 
Piedmont Natuml Gas Co , Inc. 

soulllw&GasCospontionoperatesasiLselfinAr’lzona, 
CalifwntaandNeuatfa. Inorderbrn-marginvdatJlty 
due l o  weather Variations, the company was authoiaed b 
imptementa margin tracker in cafiforrtk Theream no rlsk 

AGL Resounes’ Operating gas distribution wbsidia* have 
WNAs in Tennessee and Viinia I t s  WNA in Georgia was 
d i i  in 1998. 
NICOR Inc., has a tisk-reducing weather stabion 
inwnnceproductsinplace. However.thecompenyiSn0t 
l.eawh0hm-h- 
Northwest Natural Gas Company operates, which o m  in 
thesfabsofOntgonandWaslringtonar,NWNaid,hssa 
WNA in Oregon, but not in Washington. 

fed~pmductsarmaEhanruns . mArhanaarNevada. 
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Prow GrOUD of Eleven Value Line Gas Distribution ComDanies 
Capitalization and Fmanaal Statistics 

1999-2003. Inclusive 

Notes: 

(1) All capitalization and financial statistics for the group are the arithmetic avenge ofthe 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 investment tax credits. less total AFUDC) ptus interest charges divided by interest charges. 

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

(2) 

(3) 

(4) 

Selection Criteria: 

The basis of selection was to include those gas distribution companies: 1) which are mduded m 
Value Line Investment Survev (Standard Edionl- Natural Gas (Distribution) Indusby2)which 
have not cut or omitted their common stock dividend during the five calendar yeatsending 2003 
and up to the time of the preparation of Mr. Hanley's direct testimony, thus eliminating NU1 
Corp. and SEMCO Energy Inc. Southern Union Co. was eliminated because it does not pay 
cash divklendq 3) which, at the time of the prepamtion of Mr. Hanley's drecttestimony. were 
not expected to be acquired by or merged into another company; 4) which derived at least6O% 
of 2003 revenues ftom gas operations; and 5) which are included in Standard B Poor's 
Compustat PC Plus Research Insight Data Base. 

Although Atmos Energy Corporation, New Jersey Resources C o p  and UGI Corp. are included 
in Value Line Investment Suwev's (Standard Edibion) - Natural Gas (Distribution) Indushy, 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. 
Energen Corp. 
Laclede Group, Inc. 
Northwest Natural Gas Co. 
Piedmont Natural Gas Co., Inc. 
WGL Holdings, Inc. 

Cascade Natural Gas Cop. 
KeySpan Corp. 
NICOR, Inc. 
Peoples Energy Corp. 
South Jersey Indusbries, Inc. 

Source of Information: Standard & Pool's Compustat Sewices, Inc., PC PlusResearch InsightDataba!se 
Company Annual Forms 10-K 



Weather clauses for 
Soutfiwest Gas Corpwation and the 

swthwest Gas Corpoatlon 

Proxy Gmup of Eleven Value Line 
Gas Disbibution Companies 
AGL R V  InC. 
CaacadeNatmlGasCorporation 
Energen Corparason 
Keyspancorp- 
Laclede G m v ,  Inc 
NICOR Inc. 
Northwast Nalural Gas Company 
PeoplesEnergycarporatkn 
piedmont Natural Gas Co.. Inc. 
south Jarsey I n d W ,  lnc- 
WGL Holdings Inc. 

N m  (1) 

of Informaliom Company Annual Repohs to Sharet~~Mers and / or 
Fams lox 
company Provided Information 
Regubiy Research Assocfates 
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28.51 22.s 1685 19.68 14.78 
0.15 0.17 a24 0.27 a33 
sa am sui4 43.81) sa 

-96 -% IgQmr 3.m!B+ lBaBp% 

45.63 K 45.36 9: 40.68 % 43.w % 4208 % 
780 680 ias 584 $75 

4 0 s  % 3705% X I 8  % 23.78 % 36.75 % 
11 56 la56 24.67 32 1g 9.09 
0.00 0.00 0.00 am 0.00 
a.9 952s zu.3 r14.03 X E  

g&QQK fM).oo% lao.aa% -% j.QJL@% 

49.31 K 
11.23 
0. w 
&wi 
i4ee9% 

4360 % 
11 05 
o.m 

49.02 Z 
9-08 
4-97 
38.94 
iw-s1p% 

3778 % 
1 9 s  
0.23 

30.09 K 
me5 

43.51 K 

3.02 K 
f8.8f 
0.00 

41.00 % 
11.52 
o. m 



14.26 12 45 
0.71 am 
a99 ali 

JgggQK 1M.00K 

38.38 % 38.07 96 
11.04 8.48 

2 13 

4052 % a20 % 
1638 11.90 
am I 19 

522s 4eIE 
-n -% 

5 YEAR 
AVERAOE 

43.w % 
21.12 
a28 
35.52 

a ! i i !%  

3899 K 
8.74 
le8 

sr3Q m?m% 

4221 9b 
13.34 
a85 

SJ3 x!uQ% 



Line No. 

1 .. 

2 

3. 

4 

5. 

6 

7. 

Exhibit -(FJH6) 
Sheet 1 of1 

southwestoescoapon~ 
Hypothetical Exempbofthelnadequacyof 
A DCF Return Rata Related to Book Value 

When Market Value is Greater I Less than Bwk Value 

1 - 2 - 3 
Book Value with Book Value with 
Markettohk Market to Book 

Market Value Ratio of 180% Ratio of 80% 

Per Share S 24000 $ 1333 0 3000 

DCF Cost Rata (1) 10.00% 10.00% 10.00% 

Return in Dollars $ 2400 $ 1333 $ 3000 

Oividends (2) s 0960 $ 0960 $ 0.960 

Grcrwth in Dollars s 1.440 $ 0373 $ 2040 

Return on Market Value 10 00% 555% (3) 1250% (4) 

Rate of Grcwth on Market Value (5) 1.55% (6) 8.50% (7) 

Notes: (1) Comprised of 4 wb d i d  yield and 6 0%% growth 
(2) $24.00 4.0% yield = SO 960. 
(3) $1 333 /$24.00 market value = 5.5596 
(4) $3.000 /$24 00 market value = 1250%. 
(5) Expctedral8algrowthpermarketbasedDCFmodel 
(6) Actual rate of Browth when DCF cost rate is appted hJ book value ($1 333 possible eammgs- bo gFi0 

(7) Actual rate of gmwth when DCF costrate is applii to book value ($3.000 poss i i  eam*bgs - $0-960 
dividends = $0 373 for growti, I $24.M1 market value = 1 55%) 

didends = $2040 for growlti I $24 00 market value = 850%) 
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~oulhwest Gas comdon 
lndicafed Common Equity cosl Rale lhmugh the use 

ortheDisunmtedCash FlowModelrorSwhwedGasCorporalion, 
Ihe Prmy Group of Five Gas Dlsttibullon Companies and Ihe 

prow G ~ U D  of Etsven Value Une Gas Mslribulim Commles 

Swthwssl Gas Corpore lion 

PrmyGmupdElevenValue Line 
GasD)slribulknCom~antes 
AOL lkoumas. Inc. 
Cascade Nillud Gas Cop 
EnersenCorp 
wpencorp. 
Laclede Gmup. Inc 
NICOR. Inc. 
Norbmsl N a W  Ges Co. 
peop~~ergycocp .  
Piimoni W m l  Gas Co , Inc. 
Swlh &may IndusJttes. kw. 
WGL Holdings Inc 

. Avemoe 

1 

Dividend 
Yield (1) 

3.47 % - 
3.81 % 
4.61 
5 16 
4.18 
395 
4.34 46 - 
381 % 
4.61 
155 
4.76 
4.75 
5 16 
4.18 
5 18 
39s 
3.46 
456 
4.18 % - 

2 
Oivldend 
orowu, 

Component 
(2) 

0.12 % - 
0.09 % 
0.13 
0.07 
0.10 
0.l2 
0.10 % - 
0.09 % 
0.13 
0.06 
0 14 
0 11 
007 
a10 
0.07 
0 12 
0.10 
0.10 
0.10 % - 

3 

Adwed 
W e n d  
Ymld 0 

3.59 % - 
390 
4 74 
523 
428 
4.07 
4.44 % - 
390 
4 74 
i .a 
490 
4.86 
523 
428 
525 
407 
356 
4.65 

~ 4.2i,% 

r! 

OmwlhRale 
(4) 

7.10 % - 
490 % 
5.60 
2.63 
4.88 
6.09 
4.80 % - 
490 % 
550 
7-00 
5.77 
475 
283 
4.88 
2.67 
6.09 
5 75 
424 
4.93 % - 

ExhibiI-(FJH-7) 
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P 
bldicaled 

DCF Relum 
Rate (5) 

10.69 % 

8.80 % 
10 24 
786 
9.16 

10.16 

8.80 % 
1024 
8.60 

10.67 
961 
7.86 
9.16 
7.92 

10 16 
931 
8.69 

Q 

10.69 % - 
- -  % 

1024 -. -- 
10.16 
1020 % - 

.. 
perlodlc payment ol dMdends (Gordon Model) as opposed (0 Ihe wnllnuous payment 
lhus.forAGLRewureer.Inc .3.81%x( 1/2x490%)~0.096. 

(3) Cokrrnnl+CdvmnZ 
(4) Fmm Sheel 1 olExMbii-(FJH-i0)- 
0 Column 3 + Column 4. 
(6) Includes only lhose indlcaltnl m m o n  equity oosl d e s  which are greater lhan 9 B% (the 

lowest d e  awarded lo a gasdWbuUon UtrMy between h u a y  1.2003 and June=, 
2004. from Sheel 15dlhis Mlbif) as Mly eXpaained h Mr. h h $ s  acampanying direct 
ILMiIllOny. 

10.36 % - 
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Southwest Gas C o r w r a ~  
Derfvatkw, of Dividend Meld for Use in the 

D&coun(ed Cash Flow Model 

DMdend Yield 
Average 

Market Prlceg (2) Dividend 
Aug. 2004 Yield (4) 

Average Based Upon Average High I Low 
spot 

(10101/04) (11 Sep. 20040 

3.47 % - 3.51 % - 3.42 % ~ 3.47 -3 % - Southwest Gas Corporation 

Proxy Group of Flve 
Gas DistribulMn Companies 
AGL Resources. Inc 375 % 377 % 3.91 % 381 % 
Cascade Natural Gas Cotp 4.50 4.6f 473 4-61 
NICOR, Inc. 497 5.09 5 42 5.16 
Northwest Natural Gas Co. 4.04 4.1 4 4.35 4.18 

3.95 Piedmont Natural Gas Co., Ino. 
4.34 % 
- 3.91 4.08 - 3.87 - - 4.50 % - Average ~ 4.23% ~ - 4.30 96 

Proxy Group of Eleven Vahte Une 
Gas Distribution Companies 
AGL RWUrCeS, It%. 
CasoedeNafiaalGasCorp 
EnergenCorp. 
Keyspan Cow- 
Laclede Group, Inc. 
NICOR, Inc. 
Norfhwest Natural Gas Co 

PIedmont Netural Gas Co., Inc. 
South Jersey Industries, Inc. 
WGL Holdings Inc. 

Peorjl-EnergyCOrp. 

Avetage 

375 % 377 % 
450 4.61 
1 -46 155 
4.50 4.59 
463 4.73 
4-97 509 
404 4.14 
5.08 508 
3 87 3.91 
337 340 

453 4.49 - - 
4.06% , 4.13 -. % - 

391 % 
4-73 
1 -64 
5 19 
4-90 
5.42 
4.35 
5.- 
4.08 
3.54 
4.62 
4.34 % - 

381 % 
4 61 
155 
4.76 
4.75 
5.16 
4.18 
5 18 
3.95 
346 
4.55 
4.18 % 
- - 

Notes: (1) The spot dvkknd yield is the current annual& dividend per share 

(2) The awa@ 3-monlh dhridend yield was computed by relating h e  
dMed by L e  $pol market ptice on 10101/04. 

Indicated annualized dividend rate and market price on the last trading 
day of each of the three monthsended A& 31.2O@le 

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

(4) Equal weight has been g-nren lo the spol. August 2004 and September 
2064 d i n d  yield 

Source of Information: Standard & Poots Compuslat senrlces, Inc , PC P i s  Research Insight 
Dab Base 
flnence.yaho0 corn 
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Southwest Gas Corporation 
Current Institutional Holdings (1) and Individual Holdings (2) for 
the Proxy Group of Fnre Gas Disblbution Companies and the 

Prow Grow of Eleven Value Una Gas Dktnbulion ComDanies 

Southwest Gas Corporation 

Proxy Group of Fnre 
Gas Diiution Companies 
AGL Resources, Ino. 
Cascade Natural Gas Cop. 
NICOR, Inc. 
Peoples Energy Cow. 
Piedmont Nahrral Gas Co , Inc. 
Average 

proxy Group of Eleven Value Line 
Gas Distribution Companies 
AGL Resources, Inc. 
Cascade Natural Gas C o p  
Energen Carp.. 
KeySpan Cow 
tadede Group, Inc 
NICOR, lnc 
Northwest Natural Gas Co. 
Peoples Energy Cow. 
Piedmont Netural Gas Co , Inc. 
South Jersey Industries, Inc 
WGL Hol&ngs Inc. 
Average 

I 

September 2004 
Percentage of 

Institutional 
Holdings 

58.2 % - 
53.1 % 
39.5 
59.0 
46.7 
37.9 
47.2 % - 
53.1 % 
39.5 
88.7 
48.8 
29.4 
59..0 
48.7 
55.3 
37.9 
42.3 
48.2 

47.9 % - 

(1) (I -column l).. 

Source of Information: yahoo.investor.reuters com 

2 

September 2004 
Percentage of 

Individual 
Holdings (I 1 

41.8 % - 
46.9 % 
60.5 
41.0 
53.3 
62.1 
52.8 % - 
46.9 % 
60.5 
33..3 
51 2 
70.6 
4t.O 
53.3 
44.7 
62..1 
57.7 
51.8 

52.1 % - 

e 
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Pevetopment of Proiected Growth for Use in the Discouted Cash Flow Model 

Value Line Thomson FN I First can 
Projected Projected Average Projected 
2007-’09 Fve-Year Fhre-year 

Gmwth Rate Growlh Rate Growth Rate 
in EPS (1) in EPS in EPS (2) 

3.70 % - 10.50 % - Soutfrwest Gas Corporation 

Pmxy Gmup of Five 
GasDlstn’butionCompank 
AQL Resources, In0 5,oo % 4.80 % 
Cascade Netural Gas Cop. 800 500 
NICOR, In0 NMF 263 
Northwest Natural Gas Co 550 4.25 
P6edmoort NahKal Gas co.. Inc 7.50 4.68 

4.27 % - Average 6.00 % 

7.10 46 @I - 
4 9 0 %  
550 
2.63 
400 

Isl 6.09 

4.80 % 

[51 
m 
121 
141 

- 
Proxy Group of Eleven Value tine 
Gas Distribution Companies 
AGL Resources, Inc 
Cascade Natural Gas Corp 
Energen corp 
Keysppurcorp 
Laclede Gmp, lo 
NICOR, Inc 
Nwthwest Natural Gas CO. 
Peow Energy Gorp, 
piedmont Natural Gas CO.. Inc. 
South Jersey Indwbies, ha. 
WGL Holdings In0 

Average 

5.00 % 
6.00 
NMF 
6.50 
450 
NMF 
5.50 
1 .OO 
750 
6.50 
5.00 
5.20 % - 

4 8 0 %  r51 4 9 0 %  
5-50 
7.00 

5.00 PI 
700 PI 
5.04 [SI 577 

4 75 
263 

5 .OD 111 

488 
2.63 141 
4.25 [zi 

2.67 
6.09 

4.33 I?l 
4 6 8  151 
5.00 ill 5.75 
3.40 [51 4.24 

4.93 % 
w 

4.66 9b - 
NMF = No MeainingM Figura 

Notes: (t) From sheet 2 thmugh 13 of this Sohedub 
(2) Average of Columns 1 and 2 

Source of Informath Value Line lmrestment Survey, (Standard Edition), September 17,2004 
ThomwnFN First Call Earnings, ec thomsonfn corn, updated October 2,2004 
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32 
21 
20 
16 
12 

0 

e NUI. The de& of iakdty. ACL made the move in order 
to provide additional access to natural gas 
for its w a t e d  uti l i t l~~.  The deal is ex- 

to dose by October 1st. 
gs for hru- ar 2004 should 

come in s~*w 2 ead of iast ear's 
5 r  L a s t  quarter. AGL reported 8PS of 
S 33. compared to 50.29 a year earlier. 
The bottom line benefited from impme- 
ment in the company's utility operatlons, 
as a result of an increase in the average 
number of connected astomeas. PmRts 
horn ACT..'$ nonregutated operations were 
down in the aggregate. however, as 
reduced volatili in gas prices lowered 
margins. We azet)i;olding our share-net e9- 
!3mate for 2004 unchanged at $2.10. but 
laislng our 2005 estimate by a nickel. to 
S220, to amunt for the acquisitions. 
This issue fs a od uality income 
stock ~ + s  price sta,ty300) is excellent, 
and the stock provides a decent avidend 
yield. ACL's initiatives provide for 
decentca i p  gains potential for a utility, 
though &e stock is already trading at 

zm- a R Mdoney September 17.2004 
rerord hi* 
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attributed partly UJ lower-tbn-pected 
demand fmm the residential and unnmer- 
c5a.l segments. reflecting warmer tempere- 

the addition of naw customen. amounting 
to more than 8,000 thus fhr this year.) TO 
further rom Iicate matters, persistently 
hfgh nablrapgas prices have dampened 
consumpdon from electric genenition pus- 
tomers, despite the fact that dry weather 
has c a d  a reduction of hydrwlgtrIc re- 
soumes. That said, we nmv Mewe that 
share net will be around 31.15 this year, 
which is still respectable. Our fjlxal2005 
estimata has been reduced tll 51.25 a 
share, based on our assumption that high 
natural gas prius will anthue, dthou 
a m g a s  nt spategy for ttt 
anecustmnehehelp 
Prrsent difildties aside. the annp- 
ny looks positioned to generate 
healthier results later in the decade. 

favorable eccnomfc mndidons in E a  Northwest enabled annual BC- 
count hookurn to provy at a Seadv rate in 

tures (partially O A S e t t i n g  w has been 

homes in that region contain a liances 
that utilize gas. such as water%aters 
Furthermore. a considerable portion oi 
new business may weU come &om conver- 
sions. given natural gas' Mvlronmental 
advmta es and assuming that 

hJ-oourre are at amptiEt2E 
relatfve to oil. These factom could enable 
the bottom h e  to advance amund 10% an- 
nually, on avemge, over the 2007-2009 
time period. 
Tbe s h a M  of Cascade Natrnal Gas, 
ranked 4 (Belaw Avera e) for flmeli- 
ness. offar a good diYrdiend yield. But 
additional hreases in the p u t  aren't 
me~y Soon, owing pertky to tE company's 
use of cash flows to accommodate an ex- 

din customer base. Another Faaor to 
EEoJderec~ is the sensitivity of earnings 
to flumatiorxi in sewice-area tempera- 
tms, arising h m  the absence of weather- 
nmmallzatfon adjustment mechanfuas. 
(Our presentation assumes normal 
temperaturehthrmgh) Fd@& L Himis, III Septi?m& I f .  ZOck 
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Shce gas m. in particular, ement Guld have to be c d  not to 
has M direct compe..& regulators re- &e the regulated share earnings. Mean- 
quire that it Rnance heavily with debt-on whlle. thls year's sctlons and the 
which the interest rate Is much leu than of better 
the. return allowed on equity capitaI--in gas distrf ution, power p a i o n  and 
ordert~kee chergestoratepa aslow miscellaneous enegy-re ted sewices 
as possible Eut I<eYspan, w&as long should afford the current quarterly &vi- 
Dperated with too much debt ahead of -- dend an ample saf uard 
mon equity. n d h g  the sbld a little ris- The current diV%nd geld is rnoder- 
kiar and predudfng a risfng dividmd- atdy above the gas-stode average 
Management has been addressh the reflectingtheabsenceofagrowfngpaput. 
problem. and this year it  has takenLlder fn general. gas-utUty s t o w  have lately 
stepstoeasetheprwure.Insweal~~nr- been getting a smnger UnderplinnIng. 
plex finaMfal moves. including the sale of Keyspan's higher market value has nar- 
much of f t s  stake h Houston Exploratfon mwed its yield premium That might N$ 
and a saicand-leaseback erran ement t Investors Mieve the companys 
covering the Ravennnmod (New Yor! CiM 
~ e s  kdlity. K E t a n  rafsed enough of d k t y  needed to permit a dfvidend 

le paydown of debt Our take for now is that mane ement may 
M e  adding a bit to shareholders'equi want to play it ceuttousIy anf defer rais- 
The stock remains a 
incoma KeySm's c a e t i o n  ratios Geald koltzrnan September J7,ZOa 

&TWt lJgeretiageanningsTor2 Om 

are closer UI pmvidln the mar 

ds to &ect a 

choice Z r  ing the aput  Lr s w e d  more quarters. 
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ye&, thewbottom line' beneIited fram 
weather that was 20% below fMRnaz 
thereby increasing natural gas demand for 
hearing purposes Those conditions have 
not been repeated in 2004. Also. whUe rev- 
enues in the Utility segment declined. o p  

divfsion nne by ~ 8 . 4  m i E ? Z Z L e  ~ r s t  
nine months, to SI 73.5 ml.Ulon The. rise In 
benefit cwta, swemnce costs, hlgher ex- 
penses for leak repairs, technology c o d -  
Mng fees, and expen?ier for the implemen- 
tation of the mvislons for the Sarbanes- 

eanwhlle. depredation ex- = %$S7 W o n .  to $62 million. 
padaUy due to an order issued by vlr- 

% e company's smaller, nonutility 
d r  is maMne ~roefes~. In the first 

era- and maintenance inthe 

costs was Bssodated with higher emplqee 

a regulators. 

urn in the period. 
WGL is working towards its previous- 
ly delined Gnandal oafectim It is 

between -- 2004 ennu& and """@F 2008. ch it intends Of 5?6 
toctcMevethmu 3%yearlygrowthinlts 
utility custoxner%se, and the further de- 
vel0 ment or its nmrrgulated business- 
WGf also plans to rwiew Its opera 
enses, whtd, have been on the rise%% 

the trend of steady dividend increases 
is likely to continue. 
TMS stock Is a highquality income is- 
SUE. It offers a competltlve yield and has 
topnot& ratings for S (1 ranking) 
and stock Price s ~ i u , ~ ~ .  It's a good 
choice for wllpervBLhlle investors. We ~ t e .  
however, that the stock has limited possi- 
bilities for share-price sp 
Micbaei €? Mdmw ~ ~ m 1 7 .  2004 
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1. 
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4.. 
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7. 

ProspecthraYionAaaRafed 
Corporate Bonds (1) 

Adjustment to Rellect Yikl Spread 
Between Aaa Rated CMpOrate 
Bonds and A Rated Public 
UmyBondS 

SoullrwestGasComoration 
lndiied Common Equity Cod Rate 

Through Use  of a Risk Premium Model 
Usina an Adiusted Total Market A D ~ r ~ a c h  

P r O x Y G ~ P  proxy Group 
OfFNeGas OfEleVen 

Companies Distribution Commnles 
soulhwestGas DIsfn’brffion Value Line Gas 

Corpwation 

625 % 625 % 625 % 

0.47 (2) 0.47 (2) 0.47 (2) 

Adj~stedProspectiveY~onARald 
Public U b i  Bonds 6.72 % 6.72 % 6.72 % 

AdjllShWltt0R-M 
Rating Difference 0.36 (3) 0.00 (4) 0.00 (4) 

Adjusted PrwpectiVe Band Yid 7.08 672 6.72 

Equity R i i  Premium (5) 4.41 4.64 4.47 

RidcPrwnhrmDerhredCamman 
11.19 % - 11.36 % 

P 
11.49 96 
P 

Equii cost Rale 

Notes (1) Derived in Note (3) on Sheet 6 ofthis Exhibit 
(2) T h e m e  yield spread of A d  publio utMy bondsaverha ratedawporate 

bond6 of0.47% from sheet 4 ofthis Schedule 

(3) TheaveageyiekfsprewlofBaaaverAraledpublicuMity~ofO~,,SSheet4ofUris 
Exhii in order lo Mect Swlhwesf Gas Coporah’s Baa2 Moody’s bond rating 

(4) No adjustment necessary as the average Moody’s bond rating for the p m y  
g m P k A 2  

(5) Fmm Sheet 5 of thii &kit 



SouthwestGasCo~ti on 
Comparison of Bond Ratings and Buslness profile for 

Southwest Gas Coporabn. the Proxy Gmup d Rve Gas CompsnieS and !he 
pow Grour, of Eleven Value Line Gas CMnmnies 

Aueust2o@l August2004 
Standard EL PWs 

Bond Ratina 
Mows 

Bond M n a  
Standard EL PooA 

Business Prdile (2) 

Proxy GroupofFive 
Gas Distribution Companies 
AGL Rasourees. Ino. (3) 
Cascade Natural Gas Cop. 
MCOR. Inc. (4) 
Northwast Natural Gas Co. 
piedmont Natural Gas Co . h c  

Average 

Bond 
&tiJg 

Baa2 - 
A3 
Baal 
Aa3 
A2 
A3 
A2 
- - 

A3 
Baal 
A1 
A2 
A3 
Aa3 
A2 
Aa3 
A3 
Baal 
A2 
A2 - 

Numerical Bond Numerical 
Wehhtina [ I )  !3!m we iohtina (1) 

7.0 
0 .O 
4.0 
6.0 
7.0 
6.4 
- - 
7.0 

5.0 
6.0 
7.0 
4 a 
6 .O 
4 0  
7.0 
8.0 
6.0 

62 

e o  

- - 

A- 7.0 
BeB+ 80 
AA 31) 
A 6.0 

6.0 A 
A 6.0 
- - - -  

A- 
EBB+ 
A 
A+ 
A 
AA 
A 
A 
A 
A 
A& 

A 
- - 

7.0 . 
8 .O 
7.0 
50 
6.0 
3.0 
6.0 
7D 
6.0 
6.0 
4.0 
5.9 
- - 

From Sheet 3 of thk Enhibit 
Fmm Standard EL paoc's uI*ties Perspectives. Global utitities Ratings Senrice. VoL 13. No 38. 
ocbbef 4.2004. 
Ratings and busjness pmfile are those of "Ita Gas UgM Company. 
Ratings and business profile are those of NlCOR Gas Co. 
Ratings and business prolile are those of Alabama Ges CorpMattw, 
Ratings and bustnesS profile are a compcsite of those ofeoslon Gas Co.. CaIonlal Gs Co. and 
KeySpan Energy Delivery Long Island. 
Retin5 and business pmfile am those of Laclede Gas Co. 
Ratings and business prome am a composits ofthose of North Shore Gas Company end Peoples 
Gas tight EL Coke Company. 
Ratings and business prcfile am lhose of South Jersey Gas Company. 
Ratings and business @le are Lhose of Washinflon Gas l&ht Company 

3.0 

2.0 
2 0  
2 0  
1 .o 
2.0 

1.8 

2.0 
2 0  
2.0 
2 .o 
3.0 
2.0 
1 .o 
2 0  
2.0 
2 .o 
2.0 

2.0 
0. 

Sourced Informallon: -9s lmrestors Service 
Standard a Pools Gbbal UNily Ralina Service 



Moody's 
Bond Ratlng 

Aaa 

A d  
Aa2 
Aa3 

A1 
A2 
A3 

Baal 
Baa2 
Baa3 

Bal 
Ba2 
Ba3 

\ 
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Southwest Gas Cornoration 
Numerical Assignment for 

Moodv's and Standard & Poor's Bond Ratinas 

Numerical 
Bond Weiahting 

1 

2 
3 
4 

5 
6 
7 

8 
9 
10 

I 1  
12 
13 

Standard & Poor's 
Bond Rating 

AAA 

AA+ 
AA 
AA- 

A+ 
A 
A- 

BBB+ 
BBB 
BBB- 

BB+ 
BB 
BB- 
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Line 
No. 

1 Calculated equity rlsk 
premiutllbasedonthe 
total markat ushg 
the betaapproach (1) 

southwest Gas Comcrallo n 
Judgment of Equity Rkk Premium for 

h e  Proxy Group of Five Gas MsMbution Companies and the 
P m  GfOUD of Eleven Val ue line Gas Distribution Commnies 

Proxy Group Proxy Group 
of Five Gas of Eleven 

Value Line Gas southwest Gas Distribution 
corpaatron Companies Dlstributfon Companles 

5.19 4b 5.13 % 4.80 % 

2 Mean equity rlsk premfum 
based on a sbdy 
us!ilgtheholdipliod 
returns of public utili- with 

a. BaaaedbOnds(2) 362 
b Aratedhonds(2) 4.14 4.14 

4.47 % - 4.64 % - 4.41 % 
P 

3 Average equity risk premium 

Notes: (1) FromSheet60fLhlsExhlbil. 
(2) From Sheet 8 of this Exhibit. 



Line 
I.&!& 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Notes: 

Arilhmetic meen l a  return rate on 
the Standard 8 W s  500 Composite 
Inda - 19282003 (I) 

Ar#hmcllomeanyleldon 
AaaandAaCorpwaleBond 

1926-2003 ( I )  

Historical Equity R i k  Ptemium 

A m g e  d Histotical and Foreeesled 
Equity Risk m u m  (4) 

prolcv G N P  
d Eleven 

Value Une Gas 
Distribulion Companies 

1240 % 1240 % 

f6.10). (6.10L 

6.30 % 
P 

- 6.30 96 

1293 Jb 1293 % 

16.251 (6.25) 

6.68 % __ 6.68 9% 

649 % 649 W 

0.80 0.70 

5.19 W 2% 
6 

1240 % 

Cs.lOL 

6.30 % - 
1293 W 

(6.261 

6.68 % - 
6.49 % 

0.74 

4.80 % - 
F m  Nde 1. Sheai 4 of Mibit- (FJH-13) 

FwrthQuattw2004 5.80 % 
Firs(Qlarter2005 6.00 
Seand ouarler 2005 6 20 
mrd auarter 2005 6 40 
FoMh Quads 2w5 6 50. 
Fir6IolJader2006 6.60 

Average ~ 6.25 % 

Ausrspdthe MoAcal Epurtv Rkk premlwn ol82OW h m  Line No. 3 and the 
ForecssledEqldty RiskPrwnkrm d6.48% rtMl Line No 6 ((620% + 6 68%) 12 = 6 44% 
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12 BLUE CHIP FINANCIAL FORECASTS U OCTOBER 1,2004 1 
Consensus Forecasts Of U.S. Interest Rates And Key Assumptions' 

--ll__._---_l-_--..-_C__ History---------------------- 
--Average For Week Ending- --Avenge For Month--- 1ute.sI E 

Jnterest Rates Seo.24 Sen17 &pJO && June $OW04 
Federal Funds Rale ' 1  64 1.49 150 153 143 1.26 1.03 I41 
Prime Rate 4.57 4.50 450 450 4.42 425 400 4.40 
LBoR, 3-rno 1.92 1.89 1.86 1.81 1.73 1.63 1.49 174  
CommercialPoper, I-mo. 1.72 167 161 1.53 1.48 1.29 1 13 1.47 
Trensury bill, 3-mo 1.72 1.67 1.65 1.61 1.50 1.36 I29 1.51 
Treasury bill, 6-mo . 194 1.88 189 1.82 1.76 1.70 1.64 178 
Treasury bill, 1 yr 2.14 2.09 2.10 2.03 2.02 2.10 2.12 207 
Treasury note, 2 yr 2.53 2.49 252 2.47 2.51 2.64 2.76 255 
Treasury note, 5 yr. 329 335 342 339 3.47 3.69 3.93 3.51 
Treasury note, IO yr. 4.04 4.14 4.21 4.19 4.28 4.50 473 431 

Corporate Am bond 537 548 5.54 5.55 5.65 5.82 601 46.5 
Corpornte Baa bond 6.17 6.23 636 6.37 646 6.62 6.78 646 
State & L.0~01 bonds 446 4.54 461 4.63 4.70 487 5.05 4.71 
Home mortgage rate 5.70 5.75 5.83 5.77 5.87 6.06 6.29 5.90 

Treasury note, 20 yr. 4.80 4.92 499 4..98 5.07 5.24 5.45 s.oa 

Kev Assum~~ionp 
Major Currency Index 
Red GDP 
GDP Price Index 2.0 2.7 I 1  1.4 0 Consumer Price Index 2.0 3.8 0.7 1.4 

1.6 2.8 
0.7 3 5 

3.2 
4.8 

2.0 
2 3  

Consensus Forecasts-Quarterly Avg. 
'4Q .'1Q 2Q 34 44 1Q 
zooJ'W 2005 2005 
J.9 :,23 2.7 3.1 3.4 3.6 
..4.9 . .  . ':.5.3 . . '5.7 6.1 6.4 6.G 

2.5:. ,2.9 . 33 3.6 3.8 
2p : .2.7 .3.1 3.5 3.6 

3.4 3.5 :2.0 .': 23 . ' 9.7 . ' .3.1 

'Individual pacl members' r ~ I I I I M C S ~  mies crcepl IBOR ia im Fedcnl Rcscrvc Rclepsc (FRSR) H.15 LIBOR quotes avail- 
nblc tom 77te Wall .Sf& /oiirnal Definitions reported hero we s a c  IU those in FRSR H.15. Trensury yieldr 3rc nponed on n wnstont mturity bmis His10rie;lld313 for h e  U S 
Feded Reserve Board'# Major Currency Index is h m  FRSR H 10 nnd G S Histoncol data for Rwl GDP and GDP Choined Price Index OTC Gum thc Bureau of Economic Analysis 
(BEA) Consumer Wcc Yoden (CPI) history is from the Dcpmment of Lobor's Bureau of Lnbor Stntistico (BLS) Vtitcrcst rafc datafur 3Q 2004 based on historical data throrcgL 
fh@ wtek end& September 24. .Data for 3Q ZOR4 Ardor Currency I n d u  &o is based on data fhrough WL& wdcdSeptemba 2L Hgum slioivn for 3Q 2004 Rcal GDP, GDP 
ChaiiiedlWce Index and Consumer Pdce Inder are consensids forecasIs based 018 a special queslion siiwtY f h b  ntonlli of fhc panel n~iiibt~s. 

rcnsts nrc on pngw 4 through 9 H~Ioric31 dnin - 
U.S. Treasury Yield Curve 

Week ended September 24.2004 and Year Ago vs 
44 2004 ana 10 2006 Cansensus Iorecasls 
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Corporate Bond Spreads 
As of week ended SepIember 24.2094 
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Southwest Gas C o m o m ~  
Derfvatlon of Mean Equily Risk Premium Based on a Study 

Udm Holding Pedod Returns of Public Utilities 

Time Period 
1 c\riulmetii Mean Holding Perod 

Utility Index 

Returns (2): 
standard is P O O ~  Pubri 

2 Arilhmelic Mean yield on: 

a B e r a t e d  Public Utility Bonds 

b A-taled Public Utilily Bonds 
3 Equity Risk Premium 

Over Baa Rated Over A Rated 
Publi Utility Bonds Public Utiri W s  
AUS Constiltents - AUS COnSUltants - 

U t i l i  services Utility Services 
Study (1) Study (1) 

- 1 1 

19252003 ma- 

10.77 96 10.77 96 

(7.1 5) 

3.62 % - (6.63) 
4.14 % 

P 

NDtes: (1) 

(2) 

SW Public Utility Index and Moody's Public U l i i  Bond Average Annual Y i s ,  1928-2003 (AUS 
Consultants - Utility Services, 2fX)4) 

Holding period returns 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 period 



Proxy Group of Five Gas Distribution 
Companies 
AGL Resources, Inc. 
Cascade Nafural Gas Cow. 
NICOR, Inc. 
Northwest Natural Gas Co. 
Piedmont Natural Gas Co., Inc. 

Average 

Mibii ( F J H - 1 1 )  
Sheet 9 of 9 

Southwest Gas Comoration 
Value Line Adjusted Betas for Southwest Gas Corporation, 

the Proxy Group of Five Gas Distribution Companies and the 
Prow Grom of Eleven Value Line Gas Distribution ComDenies 

Value Line 
Adjusted 

Beta 

0.80 Southwest Gas Comoration P 

0.80 
0..75 
1-00 
0.65 
0.75 

0.79 

Proxy Group of Eleven Value Line Gas 
Distriiutlon Companies 
AGL Resources, Inc.. 
Cascade Natural Gas Corp. 
Energen Corp. 
KeySpan Cow. 
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 

0.80 
0-75 
0.70 
0..75 
0.70 
1 .oo 
0.65 
0.75 
0.75 
0.55 
0.75 
0.74 

Source of Information: f) 
September 17,2004 
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For example, if bond yields rise unexpectedly, investors can rccei9e a bigher coupon payment from a 
newly issued bond than from the purchase of an outstanding bond with the former Iowa-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 irs coupon payment remains the same. The 
newly priced outstanding bond wilI 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. 
F m e  changes in yields that arc not andcipated will cause the price of the bond to adjust accord- 
ingly. Price changes in bonds due to unanticipated change0 ia yields inaoduce price risk into the total 
r e m .  Therefore, the total return on the bond series does not represent the risHcss rate of r e m .  
There is no evidence that investors expect the historical wend of bond capital losses to be repeated in 
the future (otherwise, bond prices would be adjusted accordingly). Therefore, historical to@ remas 
are biased downwad as indicators of fume upcctadons. n e  income return better represents &e 
unbiased estimate of the ~ u t c l y  riskless rate of retum, since an investor can hold a bond to maturity - -  
and be entitled to the iucome return with no capital loss. 

Arithmetlo versus Geometric Means 
The quitty risk premium dam presented in this book are arithmetic average risk premia as opposed 
to geomettic average risk premia. The arithmetic average equity risk premium can be demonstrated 
to be most appropriate when discounting hture cash flows. For use as the expected equity risk 
premium in either the CAPM or &e building block approach, the arithmetic mean or &e simple 
difference of the arithmetic means of stock market rettuos and riskless rates is the ridevant numbec 
This is because both the CAPM and the building block approach are additive models, in which tke 
cost of capid is the sum of its pacts. Ilhe geometric average is more appropriate for reporting past 
performance, since it represents the compound average r e m .  

The argument for using the aritbmetic average is quite saaightforward. In lookiog at projected 
cash flows, the equity risk prernium that should be employed is the equity risk premium that is 
expected to a d y  be incuned over &e future time periods. Graph 5-3 shows the realized equity 
risk premium for each yeat based on the renuns of the SW 500 and the income return OD long-term 
government bonds. (The a m 4  obsened difference between the return on the stock market and the 
riskless rate is known as &e rcalized equity risk premium.) There is considerable volatility in the 
pear-by-year statistics. At times the realizcd equity risk premium is even negative. 
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To iIlustrate how the atirhmedc mean is more appropriate than the geometric mean in discounting 
cash flows, suppose the u r p d  return on a stock is 10 pecent p u  pear with a standard deviation 
of 20 pemmt. Also assume that only two outcomes are possible each y w -  +30 percent and -10 
percent (Lr, the mean plus or minus one standard deviation). The probabilirg of occurrence for 
each outcome is equal. The growth of d t h  over a t w e y w  period is illusmted in Graph 5-4. 
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me Esuity Rlsk Premium 

Graph 5-4 
Growth of Weafth Example 

$1.70 

$1 .to 

$0.70 

0 
YearS 

$1.69 

1 2 

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: 

[(I + 0.30)~ (1- 0.1 0))): - I = 0.082 
Howcveq the expected value is predicted by compounding the arithmetic, not the geometric, mean, 
To illustrate this, we need to look at the probabiliq-weighted average of all possible outcomes: 

(0.25 X $1.69) = $0.4225 
+ (0.50 x $1.17) = $0.58.50 
+ (0.25 X $0.81) = $0.2025 

Total $13100 

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

$Ix(l+O.lQ)P =$1.21 

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

$lx(1+0.082~ =$1.17 
The arithmetic mean equates the expected future value with tbe present value; ir is rherefore the 
appropriate discount rate. 
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Appropriate Historical Time Period 
T h e  equity risk preraium can be estimated using any historical time period. For the US., market data 
exim at Ieast as far back as the lase 1800s. 'Thcrcfon, it is possible to estimate the quiy risk premium 
using data that covm roughly the pan 100 years. 

The Ibborson Arsociates equiry risk premitun covers the time period &om 1926 to the present 
T h e  original data source for the time sen'es comprjsing the eqnitg dsk premium is &e cmtu for 
Research in Sccnrity Prices. CRSP chose to begin their analysis of market r e m  wirh 1926 for two 
main reasons. CRSP detumined that the time period around 1926 was approximately when quality 
financial data became available, They also made a conscious effort to include the pcriod of u m c m c  
market volatility bout &e lare trpeneics and early thirtic; 1926 was ckoscn because it indudes one 
fill business cycle of data bcfore the market crash of 1929. These axe the most basic reasons why 
Ibbotson Associates' equity risk p d a m  calculation window stans in 1926, 

Tmplicit in using hisrory to forecan the fume is the assumption &at investors' cxpcctations for 
fnrpre outcomes confarm tu past d c s .  Tbis method psfllllpes that the price of taking on risk changes 
only slowly, if at all, over dmc This ''future equals thc pasr" amaption is mosr applicable to a 
random time-series variable. A timMcries variable is random if its value in one period is independent 
of its vdue in othcr periods. 

Does the Equity Risk Premium Revert ta Its Mean over Time? 
Some have argued &at the estimatt of the quiy risk premium is upwardly biised since &e stock 
market is NpeLltly priced high. In othcr words, siuce rhcre have been s w d  yeqs with 
cxtraordinady high market rcmm and reaIized quiy risk premia, the ucpectation is that returns 
and r e a l i d  quiy risk prcmia will be lower ia &e futore, bringing the average back to a normalized 
level. This argument relies on several smdies rhat have tried to determine whether reversion to the 
mean udstr in aadc market prices and the quity risk premium.' Several academics conuadict each 
orher on this eopic; moreoveq &e evidence supporting this argument is neither condusive nm 
compJling enough to make such a m n g  assmptioa 

Our own empirid evidence suggestp that the yearly diffuMcc between the stock market total 
rcnm and the US. Tmsury bond income rctntr~ in any particular pcar is random. Graph 5-3, 
presented earlier, illptrates the randomness of the realized equiv risk prcminm. 
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A statistical measute of the randomness of a r e m  series is io serial correlation. k i a l  
correlation (or autocorrelation) is defined as the degree to which the rerum of a given series is related 
from period to period A serial correlation near positive one indicates that returns are predicrable 
from one pcriod to the next period and are positively related. That is, the ~ctums of one period are a 
good predictor of &e returns in the next period. Conversely, a serial correlation near negative one 
indicates that the rerums in one period are inversely related to those of the next period. A serial 
correlation near zero indicates that the recurns'are random or unpredictable from one period to the 
next. Table 5-3 contains the scrial conelation of the market total returns, the realized long-horizon 
equity risk premium, and inflation. 

Table 5-3 
Inbrprstetron of Annual .%riel Comlatf~ns 
19262003 

sedeo Srrlal Cwnlatlon Interpretatton 

Random 

InNrtlw, mea O S  Trend 

9E.*rn.E*?* A?% . . . . . . . . . . . . .  ?:E . . . . .  ...--- .... 
@!!!!-%-! 0.04 Randm . . . . . . . . . . . .  -.-. u . . . . . . . .  ....*-. . 

The si@cance of tbir evidence is that the rralized equity risk premium ncxT year will not be 
dependent on the realized equity risk premium from this y e a  That is, there is no discernabk pattern 
in the realized equity risk premium-it is virtpolly impossible to forecast next year's realized risk 
premium based on the premium of the previous year. For cxample, if this year's difference between 
the riskless rate and the return on the stock market is higher than last yea'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 Iowa The best estimate of 
tbe u r p d  value of a variable that has behaved randomly in the pan is the average (or arithmetic 
mean) of its past values. 

Table 5 4  &o indicates that the equity risk pr+un varies considerably by decade, from a 
high of 17.9 percent in the 1950s to a Iow of 0.3 percent in the 1970s. This look at the historical 
equity risk premium reveals no observable partern. 

TaMe 5-4 
LongHorizon Equity Risk Premlum by Decade 
18262003 

'e?-- ?9?? '??E. !?E '!!E . !?7@ - !"" . !??% 2oWs: .I?!??+?!??-. 
17.6% 23% 0.0% 179% 42% 0.3% 79% 121% -92% 7 0% 

gesed Onthamod 1926.1929 

"8ased onthaFetkYd2oo62om. 
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Finautg and Lcistikow perform more econornetridy sophisticated tests of mean revasion in the 
equiq risk premium Their tests demomate that-as we wpeaed from our simplu te5ti--sbe quitp 
risk premium that was realized over 1926 to the present was h o s t  pufealy frce of mean reversion 
and had no statistically identifiable timt trends.' Lo and MacKLnlap conclndq "the rejection of the 
random walk for weekly returns does not support a mean-reverring model of asset prices." 

Choosing an Approprlate ~storiwl Period L 

The estimate of the quity risk premium depends on the lengrh of h e  data d e s  studied. A proper 
cstimate of the qdty risk p d m  r e q h  a data su i t0  long enough ro give a reliable average without 
being unduly influenced by very good and vuy poor shorr-term rchuns. When calculated using a long 
data series, rhe historical equity drk premium is relatively stable.' Furthermore, because an average of 
thc realired quity risk pnmium is quite volatile when calculated using a short history, using a Iong 
series makes it leu W y  that the d y s t  CBO justify any number he or she wants. The magnitude of 
how shorter ped& can &cct the r d  will be urplored later in this & a p e  

Some analysts estimate the urpemd equity risk premium using a s h o w  more recent time 
period on the basis that recent events are more likely to be repeated in the new funrre; furrhennore, 
rhep believe that the 192Os, 1930s, and 1940s contain too many unusual events. This view is suspect 
because all periods contain 'IUIIIUU~'' events. Some of &e most unusual events of this century took 
pface quite recently, including the inflation of the late 1970s and e& 19805, the October 1987 
stock market sash, the collapse of the high-yield bond market, the major contraction and consolida- 
tion of the tkifr industry, the collapse of the Soviet Union, and the development of the European 
Economic Community--all o€ these happened approximately in &e last 20 years. 

It is even difficult for economisu to predict the cconomic environment of the future. For 
example, if one wee analyzing the stock market in 1987 before the crash, it would be statadsdcaliy 
improbable to predict the impding short-term volatiliy without considering the stock mvket 
crash and market volatility of the 1929-1931 period. 

Without an appreciation of the 1920s and 1930s, no one would believe that such events a d d  
happen. The 78-year period starting with 1926 is representativt of what can happen: it indudes high 
and low returns, volatile and quiet markets, war and peace, inflation and deflation, and prosperity 
and depthion. Restricting attention to a shoxtec historical puiod underestimates the amount of 
change &at could OCCUI in a long future period. Finally, because historical event-types (not specific 

4 Though rhp rmdy pafoxmcd F i i  and Leirtilrca demonsuma that &e rradiriond eqnity risk premium exhibits no 
m a n  rwurion or drifs tb condud%g pmccaes gcnvr6ng rhese drk premiums are gcncnlfy mran-rcvcnirrg." 
Tkis y~dusion is compIc& d t e d  to tki smtinical findin nnd hpr d v c d  some criticism. In addition ro 
uarmnrag &e tradirionoi cquiq rirk p m h ,  Fkncrq and &ow indudc  and^ on 'real" risk p d a  as well as 
rep- risL premia for income nnd u p i d  gpiDc In rbcir comments on the stud5 Ibbor~on and I.ummu &ow that lhtrr 
''real'' dsk p r d a  adjust for idadon mig %eating variables with no ccowmic snnpDL" In addidon, rcpcuating 
income and capital gaim d m  nor ebed lghr OD the behavior of rbc dsk prania as a wbole. 

9 This assmion t hvrhp mrrobond by dam prcmted in Glob01 Im&g: The Profm'wl's Guida 80 the World of 
Ckpitd M m h  (by Roger G lbboaop: nnd Carp P, Brhson and published by McGnw-W. New York). lbbuon and 
BrkuDIl e o d  a stock m a r k  cod rmm rerio back to 1790. Even wirb some ~ & r y  about &e accuracy of &e 
dan befm L e  mid-nineteenth ca~mry, the d c s  M remarkable. The red (ndiustd for inflrion) munu dut inrraors 
rccthed aurin8 tbc ebrce 5 0 - y ~  p&o& and one Slyear period becwceo 1790 and 1990 did not diffu p d y  from one 
anorbcr (that h, in a scadsddy sifleanr amounr). Nor did h e  d m u m z  Wer grcady born rbe o d  201-yur 
apcnge. Thlr finding implies &ut because real nadr.mukcr retur01 have been reasonably Eoacinenr over rime, invcswrs 
can use hat pasr retwos IS -nablc bases for forming heir upemdons offunue ccnuns. 
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events) tend to repeat themselves, long-run capital market rem studies can reveal a great deal 
about the future. Investors probably expect uunusual" events to occut from time to time, and their 
reruro expeaations reflect this. 

A Look at the Historical Resufts 
It is interesting to take a look at the realized returns and realized equiry risk premium in &e conrext 
of the above & d o n .  Table 5-S shows the average stodc market return and the average (arirhmctic 
mean) realized longhorizon equity risk premium over various histacical time periods. Similarly, 
Graph S-5 shows the average (arithmetic mean) realized quity risk premium caktdated through 
2003 for different starting dates. The table and the graph both show that using a longer historical 
period provides a more stable csimare of the equity risk premium. The reason is that any unique 
period will not be weighted heady in an averqe covering a longer historid period. It b e m  
represenrs the probability of thcse unique events occurring ova a long period of time. 

Table 5-5 
Stock Market Return and Eqully Risk Premhm Over Tlme 
3926-2003 

* 
Perlod Period large Company Stock Allthmetlc Long-Horhon Equity 
(mngth Dates MSM 70&1 Return RlskPremhm 

13.4% 1.5% BO-l!!. d-J?%2!E! -- - - ------.. ----. UI e-- 

13.1% 6.5% SP!--.J!E-e!?? -.... . -. -^-..----- -_.-I-- '-I -.--- 
11.8% 4.5% !?E,-- :?.E%?% .-.....-- .-.-....-----..~-.-- I-..--. - 
13.7% 5.6% ?!!Ye!!- --. :Ek?!E. r.. ....-. .. L-- --.. *I. -_ - -. --,.--3 - 
14.396 6.8% ?!2E--LE?2E?L- 
13.896 7.1% - 2 E E - "  --I "I --.- -.-^-----"I. - - -I_ 

1984-2003 13.0% 7.0% !!!.E- I..- .-_I -- -.----_I- ..-.. ...-.. -CI-..",.- -- 
5yesrs 1884.2003 1396 4.3% 

Looking carefully at Graph 5-5 will clarify this point. The graph shows &e realized equity risk 
premium for a series of h e  periods through 2003, starting with 1926. In other words, the first 
value on the graph represents &e average realized equity risk premium over the puiod 1926-2003. 
The next d u e  on the graph represents the average r&d equity risk premium over the period 
1927-2003tand so on, with the last value representing the average over the most m e w  %e years, 
1999-2003. Concentrating on the left side of Graph 5-5, one notices that the rcalized equity risk 
premium, when measured over long periods of rime, is relatively stable. In viewing the graph from 
left to righq moving from longer ro shorter historical periods, one sees &at the value of &e realized 
equity risk premium begins to decline significantly. Why does this occur? The reason is &at the 
severe bear market of 1973-1974 is receiving propordonady more weight in the shorter, more 
recent average. If you conhue to follow the line to the right, however, you will also nonce that when 

-, -- -..-----. - ------- --*I- 
'5 

1973 and 1974 fall out of the recent average, the realized equity risk premium jumps up by nearly 
1.5 percenr. * 
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SOUthWd Gascomomb *on 
Indi icOmmOn Equitycost Wefhmugh Use 

of the Capital Asset hidng Model for swlhwest Gas cwparatlon. 
lhe pmxVGroup of Fnre Gas DWbubon COmpanksandIhe 

p p  c a s  

PraoCvGmu~ PmxYGmu~ 
ofFhreGas OfueVenVakreLine 

southwest Gas 0i-m Gas Disbibutlon 
Corporalion Companies Companies 

Tradltional Caoital Asset Prlcina Model. 

Capitai Assel PMna Model 
~ c o m p a n y ~ q u f f y  
Cast Rate (1) 

Condueion 

Notes: (1) Developed on Sheet 2 d this Exhibit. 
(2) DevelopetJmSheet3oflhisEdribit 
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Southwest Gas Comoratio 
Development of the Market-Required Rate of Retumzn Common Equity Using 

Companies Adiu& to Relied a Forecaste8Ri-Free Rate and Market Return 

the Capital Pridng Modd for Southwest Gas Co~ration, the Proxy Group.& Fwe 
Gas Distriiubon Corn nies and the Proxy Grou of E even Value hne Gas Dlstnbubon 

(1) From thetwo ~eviausmonth-end(August'04-Septwnber'04), aswe~asarecentlyavaRable(Odober1, 
2004), Value ene Summaw 8 Ind a forecasted 3-5 year total annual market return of 1293% can be 
derived by averagng the August?!O04. September 2004, and spot fomasted total 3-5 year total 
appreciation, conveflng it @to an annual market appreciation and adding the Value Une average 
forecasted annual diidend yield 

The 3-5 year average total market appreciation of 53%, produces a four-year average annual 
return of 11.22% (((1.53'9 - lYIO0). when the average annual forecasted dividend yield of ldl% is 
added, a total average market return of 12 93% (1 71 % + 1 1 22%) is derived. 

The Au ust 2004, September 2004, and 6 &forecasted total market return of 1293% minus the 
risk-free rate 0f5.52%~(deveIoped in Note 2):i 941% (1293% - 5.52%). The lbbokon Associates 
calculated marketpremium of7.20%forthepenod 19262003 resubfrom atotal marketretumofl2400h 
less the average income return on Ion term U S. Government Securities of 5.20% (1240% - 5 20% = 
7.20% . Thisisthen averagedwiththe$'.41% Vatue 'ne market premium resuiting in a 7-305%, rounded 

sheets 2 and 3 of this Exhibit 

Average forecast pased upon $ uarterfy estimates of 20-year Treasury Bond dds per the consansusof 
neady 50 ecanomrsts re rted m&e 81ue Chi Fmancial Forecaslqdated O c t o k  1,2004 (seesheet7 of 
Exhibit-(FJK11)) T E  estimates are d d e d  below. 

to 7.3 1 %, market premium The 7.31% ma ri+- et premium is then mutbplied by the beta in column 1 of 

(2) 

2bYear 

Fourth Quarter 2004 
First Quarter 2005 
Second Quarter 2005 
Third Quarter 2005 
Fourth Quarter2005 
First Quarter 2006 
Average 

_ -  
Treasuw Bond Meld 

5.10 
5.40% 
5.50 
5.60 

- 532% 
5.70 
5.80 

(3) Indudes only those indicated common e uity cost,rates which are greater than 9.9% for reasons fully 
explaned in Mr.. Hanley's accompanying &rect tsabrnony. 

(4) The tradiional Capital Asset Pricing Model ( W M )  is applied using the following formula: 

I%=&+ B(RM-RF) 
Where Rs = Return rate of common stock p = Risk Free Rafe 

= Value Line Adjusted Beta 
M = Return on the market a6 a whole 

(5) The empifical CAPM is applied using the following formula: 

& = R F + . ~ ~ ( R M  -RF)+ 7 5 @ ( R ~  -RF) 

Where Rs = Return rate of common stock 
= Risk-Free Rate 
= Value Line Adjusted Beta 

M = Return on the market as a whole 

Source of Information: Value Line Summaw & Index (Standard Edition 
Elue Chb Financial i-orecas Odober 1.20 Oll 

ue ne lmrestme t urv @September 17 2004 
-on -Valuation kdiion -2004 Yearbook Market 

Resulta for 1926-2003 Ibbotson Associates, Inc, Chicago, IL 
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SoUtmHast Gas comaration 
Comparable Earnings Anabis 

for a Proxy Group of Twnty-Fhre Non-Utilky Cornpew Comparable to 
southwest Gas Corrmration (11 

Adj. 
Beta -- 
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0.75 
0 70 
0-80 
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Unadj 
Beta 

079 
0.50 
0.77 
0 70 
0 74 
056 
050 
0.64 
0.53 
0.63 
065 
0 78 
0 49 
0.61 
0.62 
0.60 
0 76 
0.63 
0.77 
0.54 
059 
079 
0 74 
O S 3  
0 79 
0.65 - 

0.64 (4) 
I__ 

5-Y- Ropded Rate of Rehnn on 
Net Worth, Equity or Pertners' Standard 

Emr caw (2) 
O f k  Studenrs 

Rqressbn Percent T-T& 
2 8112 
29480 
3.1103 
30684 
3.0142 
2 9767 
29386 
2.9890 
2.6465 
3.0979 
2.6481 
29450 
3.0057 
2.7468 
29782 
3.0524 
31)251 
2.8700 
31153 
2-9782 
2.922 1 
2.9145 
3 0532 
2.7587 
3.0882 
2.9474 - 

2.8762 (5) - 

2550 % 
14 50 
1250 
9.00 

15 00 
13 00 
10 00 
1200 
850 

30.50 
17 00 
18 50 
2350 
700 

13.00 
10.50 
16 00 
4350 (3) 
2350 
16 00 
6.50 

10 00 
14 00 
16 50 
12 00 

Consenatlve Concludon (6) 

See Sheet 4 for notes. 
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Notes: 

(1) The criteria for selection of the proxy group of twenty-five non-utility companies was 
that the non-utilii 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-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 - 3.1290. 
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. 

(2) 2007-2009., 

(3) The Student’s T-statistic associated wifh 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. 

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

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

Standard Deviation of the Standard Error of the Regression = 

Standard Emr of the Renression 
/2N 

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

Thus, 0.1264 = 2.8762 = - 2 8762 
1518 22.7596 

(6) Average of Syear projected rates of return excluding those above20% and below the 
prospective yield of 9.9% on A rated Moody’s public utility bonds (from Sheet 1 of 
Schedule ( F J H - 1  I). 

(7) The criteria for selection of the proxy group of thirty-six non-utiliicompanieswas 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 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 - 
3.3297. These ranges are based upon plus or minus two standard deviations of the 
unadjusted beta and standard emr of the regression as detailed in Mr. Hanley’s 
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accompanying direct testimony. Plus or minus two standard deviations captures 
95.5% of the distribution of unadjusted betas and standard errors of the regression. 

(8) The Student's T-statistic associated with this projected return exceeds 1.96 at the 
95% level of confidence. Therefore, it has been excluded, as an outlier, to amve at a 
proper mean projected return 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 error 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 retum 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 tine 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. Pius or minus 
two standard deviations captures 95.5% of the distribution of unadjusted betas and 
standard errors of the regression. 

(9) 

(10) 

(1 I) 

(12) The Student's T-statistic associated with this projected return exceeds 2.060 at the 
95% level of confidence with twenty-five (25 = 26 obsenrations - I) 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 eIeven Value Line gas distribution 
companies' standard error of the regression is 0.1289= (2.9347 122.7596). 

(13) 

(14) 

Source of Information: Value Line, Inc., September 17,2004 
Value Line Investment Survey (Standard Edition) 
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Authorized Returns on Common Equily and 
C o m m  Equlty Ratios for Gas IJWbutlon CompSnies 

for the Year 2003 Ulmuah Seoternber 2aOq 

Company 

Peoples Gas System 
Madison Gas and Eiectrlc 
Rochester Gas 8 Electric 
Aqulla NetwarksMGU 
Wisconsin PubUo senrica 
wlsconsln Power & Ugh1 
SEMCO Energy Gas 
Interstate Power and l&ht 
Public Sarvlce of Womdo 
Citkens Utllitfea 
Peoples Natural Gas 
Northwest Natural Gas 
ArkansasWestemGas 

AmerancILco 
ArnerenClPS 
AmerenUE 
NOIUI Carollna Naturat Gas 
Boston Gas 
Washington Gas 
Washington Gas 
Delrnarva Power 8 Ugh! 
Washington Gas 
Wlseonsin P w r  8 Light 

‘wlscomln Public Servfee 
Madism Gas and Elecbic 
Pubb Sewlce of New MexloD 
CRy Gas Co. of Flolida 
Southwest Gas 
Inhstate Power and IJgM 
TXU-GB 
Southem l n d h  Gas 8 Ekctrlo 
soulh Jersey Gas 
Centerpoint EnergyArkla 
Smthest Gas, Southern M i o n  
Southern Gas. Northem Wvklon 
A W C M p  
MIssoud Gas Energy 

Average 

Average of Litigated Cases 

Notes: 

Souwe of Information: 

Authorired Return on 
Dete Jurisdidion Common Equity 

FL 
WI 
NY 
NI 
WI 
WI 
MI 
IA 
co 
Az 
MN 
OR 
AR 
OR 
IL 
IL 
It. 
Nc 
MA 
MD 
Dc 
DE 
VA 
WI 
WI 
WI 
NM 
R 
CA 
MN 
Tx 
IN 
NJ 
LA 
NV 
NV 
ID 
Mo 

11 25 % (1) 
12 30 
998 

11 46 
1200 
12 00 
11 40 (1) 
91 05 
1100 (1) 
11.00 (1) 
11.71 (1) 
1020 (1) 
8-90 (1) 

1025 (1) 
10 54 
10 71 
10 48 
11.00 (1) 

10.75 
10-80 
1050 (1) 
1050 
12 00 
12.00 
3200 
$025 (1) 
11 25 
10.90 
I1 00 
10 00 
1050 (1) 
10 00 
1025 
1050 
1050 
10 40 
10 50 

10.86 % 

10.20 

- 
10.91 % __ 

AuUunbd Common 
Equity Ratio 

5092 %(2) 
55 42 
41 -40 

56.00 
51 72 

.. 

--  
4784 (3) 
51 40 

49 99 
4950 
3520 (2) 
4025 
48 54 
4444 
52 70 
51 14 
5OW 
51-49 
50.30 
45.87 
5098 
60 27 
5600 
5s 91 
47 n 
36.77 (2) 
42 .00 
47.15 
4980 
4400 (2) 
46 W 
45 80 
40 00 
40-00 
4259 

47.80 % 

- -  

2e.m - - 
47.68 96 - 

(1) Order followed stipulalion or settlement by the parties. Dedslon pattkufen 
not necessarily precedent-setting or specifically adopted by the regulatory 
w 
CapIW structure includes &-free Rems or tax credlt balances at the overall 
rateofreturn 

(3) Pouble leveraaed mpjtaJ struchne used 
Mjor Rate Case Decktans - January - December 2M)3, Regulatory Research 
Associates, January 22,2004 
Major Rde Case Deofsione. January -September 2004, Regufatory Research 
Assostatss, October 6,2004 
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A. 

Southwest Gas Corporation 
Docket No. G-01551A-04- - 

BEFORE THE ARIZONA CORPORATION COMMISSION 

Prepared Direct Testimony 
of 

JAMES L. CATTANACH 

Please state your name and business address. 

My name is James L. Cattanach. 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/Demand Planning. 

Please state your educational background and business 

experience. 

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

a Bachelor of Science degree in Economics in 1983. 

Thereafter in 1990, I graduated from the University of 

Nevada, Las Vegas with a Master of Arts degree in 

Economics. 

In 1984, I joined Southwest as a Load Research 

Analyst in the Rate Department. In September 1985, I was 

promoted to the position of Economist in the Resource 

Planning Department. In November 1993, I was promoted to 

Senior Economist in the Revenue Requirements and Resource 

Planning Department. In August 2002, I was promoted to 

Supervisor in the Systems Planning Department. In July 

2003, I was promoted to my current position as 

Manager/Demand Planning in the Systems Planning Department. 

Fonn No. 155.0 (03/2001) Word -1- 
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Q. 

A. 

Since 1989, I have held the position of Adjunct 

Lecturer in the College of Business, Department of 

Economics, at the University of Nevada, Las Vegas. I 

currently teach an Applied Regression Analysis and 

Forecasting course each Fall and Spring Semester. I have 

previously taught courses in Business Statistics, 

Microeconomics, and Macroeconomics. 

In addition to receiving my formal degrees in the 

study of Economics, I have attended seminars related to 

both public utility ratemaking and load forecasting. I am 

a member of the International Association for Energy 

Economics, National Association of Business Economics, 

National Association of Forensic Economics, Institute of 

Business Forecasting, and Southern Nevada Population 

Projection and Estimation Committee. I am also a 

contributing panel member of the Western Blue Chip ' 

Economic Forecast published by the Bank One Economic 

Outlook Center, W. P .  Carey College of Business, Arizona 

State University. Between 1997 and 2000, I was an 

advising member of the Energy Economics Pro] ect Advisors 

Group, at The Gas Research Institute. 

Briefly state the nature of your present responsibilities 

and duties with Southwest. 

I report to the Director/Systems Planning. I am 

responsible for the development of weather normalized 

billing determinants for rate cases, the development of 

short- and long-range demand forecasts for rate cases and 

Form No. 155.0 (032001) Word -2- 
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A. 

Q. 

A. 

systems planning, analysis and monitoring of the regional 

economy in each of Southwest's rate jurisdictions, 

assorted load research activities, and the ongoing review 

of weather normalization procedures and heating degree 

days. 

5 Have you previously testified before any regulatory 

commission? 

5 Yes. I have testified before the Arizona Corporation 

Commission (Commission), the Public Utilities Commission 

of Nevada, the California Public Utilities Commission, 

and the Federal Energy Regulatory Commission. 

6 Briefly describe the purpose of your prepared direct 

testimony in this proceeding. 

6 I am sponsoring testimony that provides an analytical 

perspective on historical declines in residential 

consumption per customer that have been experienced in 

the Arizona rate jurisdiction. 

I am presenting testimony in support of Southwest's 

weather normalization adjustment of the volumes for the 

test period, which is presented in Schedule H-2, 

Sheet 1 4 ,  column (d) . I am also sponsoring an estimate of 
the residential price elasticity of demand for natural 

gas that Southwest has econometrically derived for the 

Arizona rate jurisdiction in compliance with Decision 

No. 6 4 1 7 2 .  

e . . . .  

. . . . .  

Form No. 155.0 (030007) Word -3- 
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DECLINING RESIDENTIAL CONSUMPTION PER CUSTOMER 

3 .  

A. 

7 Could you provide a historical perspective on the trend 

in residential consumption per customer in the Arizona 

rate jurisdiction? 

7 Yes. In Southwest's Arizona rate jurisdiction, 

residential consumption per customer has followed a 

significant downward trend over the last 19 years. The 

dramatic decline in residential consumption per customer 

experienced historically in Arizona is revealed by 

examining the trend in weather normalized residential 

consumption per customer utilized in Arizona rate case 

proceedings between 1986 and 2004. The rate case 

consumption per customer histories reflects rate cases 

where the former southern Arizona and central Arizona 

rate jurisdictions had coinciding test years prior to the 

consolidating rate case in 1996. 

In the Arizona rate jurisdiction, weather normalized 

residential consumption per customer has declined from 

555.6 t h e m  in the 1986 rate cases (Docket 

Nos. U-1551-86-300 and U-1551-86-301) to 347.0 therms in 

the current rate case. This is a decline of 208.6 therms or 

37 .5  percent between 1986 and the 2004 rate case. In fact, 

residential consumption per customer dropped 41.4 therms or 

10.7 percent since Southwest's last rate proceeding (Docket 

No. G-01551A-00-0309) in 2000. The decline in residential 

consumption per customer utilized in Southwest's rate 

proceedings in Arizona between 1986 and 2004 is graphically 

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



_- 

a 1  

2 

3 

4 

5 

6 

7 

8 

9 

I O  

11 

12 

1) :: 
15 

16 

17 

18 

19 

20 

21 

22 

22 

24 

25 

2. 
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Q. 

A. 

presented in Exhibit No.-(JLC-l) . 
8 Have you performed any other analyses to assess the ' 

downward trend in residential consumption per customer? 

8 Yes. Southwest also examined the historical trend in 

residential baseload consumption per customer. This was 

accomplished by examining residential consumption per 

customer for the month of August associated with each 

test year included in the historical rate case 

comparison. The zero heating degree days recorded during 

August for each test year in Tucson and Phoenix make 

August a useful month to analyze the historical trend in 

baseload consumption. Between the 1986 rate cases and the 

2004 rate case, August consumption per customer has 

declined from 16.4 therms to 10.0 therms. This is a 

decline of 6 .4  therms or 39.0 percent between 1986 and 

2004. The significant downward trend in August 

consumption per customer is graphically depicted in 

attached Exhibit No. (JLC-2). This analysis suggests 

that declining residential consumption per customer is 

pervasive and associated with both space heating 

(seasonal) and baseload consumption. 

9 What are the primary reasons that weather normalized 

residential Consumption per customer utilized in rate 

cases has been declining over the last 19 years? 

9 Although there are a multiplicity of contributing 

factors, the improved efficiency gains of natural gas 

space- and water-heating appliances, improved home energy 

F O m  NO. 155.0 (03/2001) Word -5- 
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Q. 10 

A. 10 

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 years. In turn, the 

combination of lower natural gas consumption for new 

customers and the significant customer growth experienced 

by Southwest in recent years 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 

I -6- Form No. 155.0 (03L2001) Word 
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0 

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 years, the decline in overall 

residential consumption per 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 variables such 

as the price of natural gas. 

Is the significant downward trend in residential 

Form No. 755.0 (OW2001) Word -7- 
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A. 12 

Q. 13 

A. 13 

consumption per customer unique to Southwest's Arizona 

rate jurisdiction? 

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. 

Do you have any expectations regarding when this dramatic 

decline in residential consumption per customer will 

possibly slowdown or stop in the Arizona rate 

jurisdiction? 

Unfortunately, no. However, reasonable conjecture would 

conclude a significant likelihood exists that the 

downward trend in residential consumption per customer 

will continue for the foreseeable future. My expectation 

is that continued robust customer growth that Southwest 

is expected to experience, combined with continued 

emphasis on energy conservation, will exert downward 

pressure on future residential natural gas consumption 

per customer in Arizona. Furthermore, Southwest is 

proposing a number of new and expanded energy efficiency 

programs which will have the effect of lowering 

residential consumption per customer. Southwest witness 

Vivian E. Scott discusses the current and future energy 

efficiency programs in Arizona that Southwest is 

proposing in this rate case. 
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Q. 14 

A. 14 

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 last general rate case, Southwest was 

directed to file a price elasticity study with its next 

general rate case. 

Could you briefly 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 

quantity 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 (OWZOOI) Word -9- 
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A. 17 

quantity demanded decreases, ceteris paribus .I' 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 - .2O (inelastic) indicates that when price increases 

by one percent, quantity demanded would decrease 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. 

Typically goods and services that are essential to 

living and have few substitutes have inelastic demand. 

Residential natural gas demand is generally considered 

inelastic, based on both theoretical and pragmatic 

considerations. Other factors that typically influence 

the magnitude of the price elasticity of demand include 

the importance of the commodity in consumer's budgets and 

the time horizon to which demand pertains. 

What is the estimated residential price elasticity of 

demand for natural gas that Southwest has empirically 

quantified? 

The econometric research conducted by Southwest suggests 

the residential price elasticity of natural gas in 

Arizona is relatively inelastic and approximately equal 
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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 literature. A research paper 

titled "The R e s i d e n t i a l  P r i c e  E l a s t i c i t y  o f  Demand f o r  

Na tura l  G a s  in Arizona: An E c o n o m e t r i c  Analysis" written 

by James Cattanach and Frank Maglietti for this general 

rate case details the methodology and empirical results 

related to estimating the residential price elasticity, 

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

WEATHER NORMALIZATION ADJUSTMENT 

Q. 18 

A .  18 

Please explain the purpose of the weather normalization 

adjustment . 
Weather normalization adjustments were performed for the 

purpose of providing an accurate depiction of monthly 

test period volumes under typical weather conditions. To 

the extent that weather for the test period deviates from 

normal (average) weather conditions, heat-sensitive 

consumption per customer should be adjusted to provide an 

accurate representation of monthly test period volumes 

under normal weather conditions. 

For the test period, actual billing cycle heating 

degree days were approximately 1.9 percent colder than 

normal in Tucson, and approximately 2.8 percent warmer 

than normal in Phoenix. As a result of these deviations 
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Q. 19 

A. 19 

Q. 20 

A. 20 

from normal weather, adjustments to test period volumes 

were computed to reflect anticipated volumes under normal 

weather conditions. 

Weather normalization adjustments were completed for 

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 

forces rate schedule, and weather-sensitive residential 

and small and large commercial customers whose volumes are 

aggregated under a single transportation service 

agreement. 

What heating degree day normal did Southwest utilize to 

weather normalize the heat-sensitive volumes for the test 

period? 

Southwest utilized ten-year averages (120 months ended 

August 2004) of heating degree days to represent normal 

weather conditions. 

Is the use of ten-year average heating degree days to 

weather normalize the heat-sensitive volumes consistent 

with Southwest's prior practices for general rate cases 

in Arizona? 

Yes. Southwest has consistently utilized ten-year average 

heating degree days to weather normalize test period volumes 

in every general rate case filed in Arizona since 1986 

(U-1551-86-300, U-1551-86-301, U-1551-89-102, U-1551-89-103, 
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2 .  

A. 

Q. 

A. 

Q. 

A. 

2 1  

2 1  

22 

22 

23 

23  

U-1551-90-322, U-1551-92-253, U-1551-93-272, U-1551-96-596, 

G- 0 155 1A- 0 0 - 03 0 9)  . 
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 (regression 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 5 6 6 , 3 4 1  therms for 

the Arizona rate jurisdiction, as shown in Schedule H-2, 

Sheet 1 4 ,  line 2 2 ,  column (d) . 
Does this conclude your prepared direct testimony? 

Yes, it does. 
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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 

%L@ E=-- - 
%AP Percentage change in price 

Percentage change in quantity demanded 

The price elasticity is always negative, since the First Law of Demand states “As price 
increases, quantity demanded decreases, ceteris 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 
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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 -.I5 to -50, with the 
average elasticity equal to approximately -.3143. Later Bohi and Zimmerman (1 984) 
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. 

AI-Sahlawi (1 989) 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 -.I4 to -.48, with the bulk of the 
estimates around -.30. In the Mountain and Pacific region, price elasticities varied 
between -.I7 and -.31. Neri concluded that overall, residential gas demand has been 
shown to be relatively price inelastic. 
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0 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 I 15 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. 
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@ 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 
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@ 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 (PI to P2 or vice versa) and a shift in the demand 
curve (DI 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+P H DDjan+P H DDfeb+P H DDma, + p H DDap, 
+PH DDmay+pDUMj,,+pDUMj,I+PDUMa"g+pDUMsep + p DUMod 
+pHDDn0, +pHDDd,,+pLNBCONW+pLNBCONS+PLNPRICE + e 

where a is the intercept and the p k  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 
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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. 

e 
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 (0.0 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 -.I8 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. 

0 

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 
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@ 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 eficiencies are important factors contributing 
to the historical declines in residential consumption per customer. 

7. Concludina 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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T1 
TABLE 1 

CSON AND PHOENIX DISTRICTS 
RESIDENTIAL CONSUMPTION REGRESSION STATISTICS 

Dependent Variable: Residential Consumption Per Customer 

Sample Range: January 1989 - August 2004 

r 

Variable Parameter Standard 
Name Description Estimate Error 

Intercept 
HDDJAN 
HDDFEB 
HDDMAR 
HDDAPR 
HDDMAY 
HDDNOV 
HDDDEC 
DUMJUN 
DUMJUL 
DUMAUG 
DUMSEP 
DUMOCT 
LBCONW 
LBCONS 
A(1) 

- 
January Heating Degree Days 
February Heating Degree Days 
March Heating Degree Days 
April Heating Degree Days 
May Heating Degree Days 
November Heating Degree Days 
December Heating Degree Days 
June Binary Variable 
July Binary Variable 
August Binary Variable 
September Binary Variable 
October Binary Variable 
Winter Base Conservation 
Summer Base Conservation 
Firs t-Orde r Auto regressive Term 

2.988 190 
0.003781 
0.004240 
0.004844 
0.004895 
0.004362 
0.002706 
0.004300 
-0.196378 
-0.383413 
-0.503849 
-0.453078 
-0.334968 
-0.072392 
-0.123268 
-0.292460 

0.1 165 
0.00009 
0.0001 18 
0.0001 76 
0.000387 
0.00140 
0.000489 
0.0001 31 
0.031 6 
0.0341 
0.0347 
0.0350 
0.0344 
0.01 21 
0.01 18 
0.0788 

T-Ratio 
for HO: 

Parameter=O 

25.660 
42.064 
36.012 
27.514 
12.661 
3.125 
5.530 
32.905 
-6.21 1 

-1 1.256 
-14.528 
-1 2.940 
-9.748 
-5.975 

-1 0.405 
-3.71 1 

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



* TABLE 1 
POLYNOMIAL DISTRIBUTED LAG SPECIFICATION 

FIRST ORDER (LINEAR), FAR CONSTRAINT 

Variable 
Name 

LRPRICE(0) 
LRPRICE(1) 
LRPRICE(2) 
LRPRICE(3) 
LRPRICE(4) 
LRPRICE(5) 
LRPRICE(6) 
LRPRICE(7) 
LRPRICE(8) 
LRPRICE(9) 
LRPRICE(10) 
LRPRICE(I1) 
LRPRICE(12) 
LRPRICE(13) 
LRPRICE( 14) 
LRPRICE(15) 
LRPRICE(16) 
LRPRICE(17) 
LRPRICE( 18) 
LRPRICE( 19) 
LRPRICE(20) 
LRPRICE(2 1 ) 
LRPRICE(22) 
LRPRICE(23) 
LRPRICE(24) 
LRPRICE(25) 
LRPRICE(26) 
LRPRICE(27) 
LRPRICE(28) 
LRPRICE(29) 
LRPRICE(30) 
LRPRICE(31) 
LRPRICE(32) 
LRPRICE(33) 
LRP RI CE (34) 
LRPRICE(35) 
LRPRICE(36) 

Parameter 
Description Estimate 

Current Month Price 
Price - 1 Month Lag 
Price - 2 Month Lag 
Price - 3 Month Lag 
Price - 4 Month Lag 
Price - 5 Month Lag 
Price - 6 Month Lag 
Price - 7 Month Lag 
Price - 8 Month Lag 
Price - 9 Month Lag 
Price - 10 Month Lag 
Price - 11 Month Lag 
Price - 12 Month Lag 
Price - 13 Month Lag 
Price - 14 Month Lag 
Price - 15 Month Lag 
Price - 16 Month Lag 
Price - 17 Month Lag 
Price - 18 Month Lag 
Price - 19 Month Lag 
Price - 20 Month Lag 
Price - 21 Month Lag 
Price - 22 Month Lag 
Price - 23 Month Lag 
Price - 24 Month Lag 
Price - 25 Month Lag 
Price - 26 Month Lag 
Price - 27 Month Lag 
Price - 28 Month Lag 
Price - 29 Month Lag 
Price - 30 Month Lag 
Price - 31 Month Lag 
Price - 32 Month Lag 
Price - 33 Month Lag 
Price - 34 Month Lag 
Price - 35 Month Lag 
Price - 36 Month Lag 

-0.01 630 
-0.01 586 
-0.01 542 
-0.01498 
-0.01454 
-0.0141 0 
-0.01 366 
-0.01 322 
-0.01 278 
-0.01234 
-0.01 190 
-0.01 146 
-0.01 102 
-0.01 058 
-0.01 01 4 
-0.00969 
-0.00925 
-0.00881 
-0.00837 
-0.00793 
-0.00749 
-0.00705 
-0.00661 
-0.0061 7 
-0.00573 
-0.00529 
-0.00485 
-0.0044 1 
-0.00397 
-0.00353 
-0.00308 
-0.00264 
-0.00220 
-0.001 76 
-0.001 32 
-0.00088 
-0.00044 

Standard 
Error 

0.0071 
0.0069 
0.0067 
0.0065 
0.0063 
0.0061 
0.0059 
0.0057 
0.0056 
0.0054 
0.0052 
0.0050 
0.0048 
0.0046 
0.0044 
0.0042 
0.0040 
0.0038 
0.0036 
0.0034 
0.0033 
0.0031 
0.0029 
0.0027 
0.0025 
0.0023 
0.0021 
0.0019 
0.001 7 
0.001 5 
0.001 3 
0.001 1 
0.001 0 
0.0008 
0.0006 
0.0004 
0.0002 

Price Elasticitv Summary 
12 - Month Lag = -0.17758 
24 - Month Lag = -0.2754 
36 - Month Lag = -0.30977 

0 
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Southwest Gas Corporation 
Docket No. G-01551A-04- - 

BEFORE THE ARIZONA CORPORATION COMMISSION 

Prepared Direct Testimony 
of 

CHRISTY M. BERGER 

Please state your name and business address. 

My name is Christy M. Berger. 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) in 

the Pricing and Tariffs department as Senior Specialist/ 

Pricing and Tariffs. 

Please state your educational background and business 

experience. 

I received a Bachelor of Science degree in Accounting 

from the University of Nevada, Las Vegas in 1994. In 

September 1994, I began my employment with Southwest as a 

Corporate Accountant in the Gas and Regulatory Accounting 

department and was subsequently promoted to Analyst/Gas 

and Regulatory Accounting in December 1996. My primary 

responsibilities included accounting and billing with 

respect to Southwest’s large transportation customers, as 

well as calculation and accounting entries for gas costs 

in Southwest’s various rate jurisdictions. 

In February 1998, I started on a 15-month training 

program in Southwest’s Pricing and. State Regulatory 

Affairs departments. During this program, I spent six 
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months in the 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. 

Briefly state the nature of your present responsibilities 

and duties with Southwest. 

I report to the Director/Pricing and Tariffs. My primary 

responsibilities include the development of Class Cost of 

Service Studies (CCOSS), as well as other rate case 

related duties and various pricing and tariff analyses. 

Have you previously testified before any regulatory 

commission? 

No, this is the first time. 

Briefly describe the purpose of your prepared direct 

testimony in this proceeding. 

I am sponsoring Southwest's CCOSS at present and proposed 

rates. I have prepared one study using Southwest's 

present rate schedules and another using Southwest's 

proposed rate schedules. The results of the two studies 

are shown in the CCOSS summaries. 

Please describe the CCOSS summaries included in this 

filing. 

There are four schedules that summarize the results of 

the CCOSS at present and proposed rate schedules. 
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Schedule G-lA, Sheet 1, illustrates the rate of return on 

investment at current rates for the present rate 

schedules. The next schedule, as shown on Schedule G-lB, 

Sheet 1, illustrates the rate of return at present rates 

and proposed rate schedules. The summary shown in 

Workpaper G-2B, Sheet 1, illustrates the margin required 

for each proposed rate schedule to achieve the system 

average rate of return on investment. Finally, Schedule 

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

proposed rate schedules and proposed rates. 

8 What is the purpose of preparing a Class Cost of Service 

Study? 

8 The purpose of preparing a CCOSS is to determine the cost 

of providing service to each rate class. It provides a 

tool to evaluate return on investment, or profitability, 

on service to each customer class. The CCOSS determines 

the rate base and operating costs, including taxes and 

tax adjustments, associated with each class of service. 

Subtracting operating costs from revenues by class of 

service yields net income by class of service. Net income 

divided by rate base produces the rate of return for each 

rate class. 

How is the Class Cost of Service Study used? 9 

9 The CCOSS is used as a basis or starting point for the 

determination of customer class margin responsibility and 

rate design, which is discussed more fully in the 

testimonies of Southwest witnesses Edward B. Gieseking and 
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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? 

Functionalization 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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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 variations in providing 

service, such as meter 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 service at 

market-based contract specific rates. These negotiated 
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rate contracts are for specified contract terms and are 

reviewed and approved by the Commission. 

Is Southwest using the same methodology it used to 

prepare the CCOSS in the previous general rate case 

filing? 

Yes. Southwest has prepared the CCOSS at present and 

proposed rates utilizing the same methodology that was 

used in the previous general rate case filing, Docket 

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

minor changes suggested by intervenors, which include 

modifying the allocation of other operating revenues. 

Specifically, late payment charges and service 

establishment charges are based on the classes that pay 

the charges instead of allocating them based on total 

revenue. In addition, expenses related to large customer 

sales have been allocated to customer classes that are 

directly serviced by that department. 

Does this conclude your prepared direct testimony? 

Yes, it does. 

\ 
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TESTIMONY OF STEVEN M. FETTER 
PRESIDENT, REGULATION UnFETTERED 

ON BEHALF OF SOUTHWEST GAS CORPORATION 
DOCKET NO. G01551A-04- BEFORE THE 

ARIZONA CORPORATION COMMISSION 

I. INTRODUCTION AND BACKGROUND 

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

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

New Jersey 07760. 

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY? 

I am President of REGULATION UnFETTERED, an energy advisory fm I 

started in early April 2002. 

PLEASE BRIEFLY DESCRIBE YOUR ROLE AS PRESIDENT OF 

REGULATION UnFETTERED. 

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

legislative and legal expertise to aid the deliberations of regulators, legislative 

bodies, and the courts, and to assist them in evaluating regulatory issues. My 

clients include electric and gas utilities, state public utility commissions, state 

consumer advocates, a non-utility energy supplier, international financial services 

and consulting firms, and investors. 

PLEASE BRIEFLY DESCRIBE YOUR EDUCATIONAL BACKGROUND 

AND YOUR RELEVANT WORK HISTORY PRIOR TO STARTING 

REGULATION UnFETTERED. 

STEVEN M. FETTER 
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A. In 1974 I graduated with high honors from the University of Michigan with an 

A.B. in Communications, and in 1979 I 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 fidl 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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John Engler, who reappointed me in July of 1993. During my tenure as 

Chairman, the MPSC eliminated the agency’s case backlog for the first time in 23 

years. 

Prior to my employment with the MPSC, I was employed by the U.S. 

Department of Labor in Washington, D.C. from August 1985 until October 1987. 

While employed by the U.S. Department of Labor I served as an executive 

assistant to the Deputy Under Secretary at the U.S. Department of Labor in 

Washington, D.C. and later was Acting Associate Deputy Under Secretary of 

Labor. From January 1983 until August 1985, I was legal counsel within the 

Michigan Senate and later was appointed Senate Majority General Counsel. From 

March 1982 through January 1983, I served as assistant legal counsel to Michigan 

Governor William Milliken. Prior to March 1982, I was employed as an appellate 

litigation attorney for the National Labor Relations Board in Washington, D.C. 

Please refer to my curriculum vitae, attached hereto as Exhibit 

No. -(SMF-l), for a list of additional qualifications and relevant experience. 

HOW DOES YOUR EXPERIENCE RELATE TO YOUR TESTIMONY IN 

THIS PROCEEDING? 

My experience while at Fitch has given me solid insight into the importance of a 

regulator’s role in both setting rates and also determining appropriate terms and 

conditions of service. These are the factors that enter into the process of utility 

credit analysis and formulation of individual company credit ratings. It goes 

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 andor 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. 

11. SUMMARY 

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS 

PROCEEDING? 

STEVEN M. FETTER 
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A. 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 fi-om 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 fiom 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 fi-om growing efficiency of 

customer usage at the same time that they are having to invest substantial amounts 

of funds in capital infi-astructure programs to ensure reliability of service and meet 

growing demand. With such a significant need for firnds 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 fmancial 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 f m l y  

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. 

111. CONSERVATION MARGIN TRACKER 

YOU REFERRED TO A LANDMARK AGREEMENT AMONG 

ENVIRONMENTALISTS, TME 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 fiom recovering its authorized futed costs and 

STEVEN M. FETTER 
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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 fmed costs is not held hostage to fluctuations 
in retail gas sales.’ 

YOU ALSO STATED THAT REGULATORS HAVE ENDORSED THIS 

CONCEPT. PLEASE EXPLAIN? 

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

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

to the National Association of Regulatory Utility Commissioners (“NARUC”) for 

consideration at the NARUC Summer Committee Meetings held in July 2004. 

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

state commissions to review and consider the recommendations contained in the 

Joint Statement? 

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

Commissioner, endorsed these ideas, stating: 

Recovering fixed costs through fixed fees removes the utility’s 
need to meet an expected sales volume in order to recover its costs. 
This means that the utility can promote energy conservation 
without worrying that it is undermining its ability to ~urvive.~ 

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. 

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. 

“Striking the Right Balance,” American Gas Magazine, October 2004. 3 
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HAVE OTHER STATE PUBLIC UTILITY COMMISSIONS DECOUPLED 

THE RECOVERY OF AUTHORIZED MARGIN FROM SALES? 

Yes. There are at least three states that I am currently aware of that employ a 

decoupling mechanism. The Oregon Public Utility Commission has approved a 

conservation tariff to break the link between a natural gas 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.4 The California Public Utilities 

Commission has authorized margin tracking mechanisms to balance actual margin 

revenues with authorized levels for all of the state’s natural gas utilities. In 

addition, the Public Service Commission of Maryland approved a mechanism to 

decouple the recovery of authorized margin fiom gas sales for Baltimore Gas & 

Electric Company. 

Moreover, in light of the recent agreement among environmental, gas 

industry, and regulatory leadership, this Commission has an opportunity to 

examine and respond to NARUC’s recent suggestion that state commissions 

consider mechanisms that decouple sales levels from the natural gas utility’s core 

revenues, thus aligning the interests of utility shareholders, customers, and society 

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 

See Order No. 74047 in Case No. 8780 in which the Public Service Commission of Maryland approved 
Distribution Margin Normalization, Oregon PUC Order No. 02-634, September 12,2003. 

the implementation of the “Monthly Revenue Adjustment” for Baltimore Gas & Electric Co. 

STEVEN M. FETTER 
-8- 



e l  
2 

3 Q- 

4 

5 A. 

9 

10 

11 

13 Q. 

14 

15 A. 

16 

17 

18 

19 

20 

21 Q. 

22 

STEVEN M. FETTER 
-9- 

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 r e h d  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? 
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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 earnings 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 fiom 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. I 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 

Q. 

A. 

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 
-1 2- 



1 

2 

3 Q- 

4 

5 A. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

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’~ 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 fiom 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 
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were to encourage a company to make investments based upon an expectation of 

the opportunity to earn a reasonable return andor appropriate recovery of funds 

expended, and then did not apply regulatory principles in a manner consistent 

with such expectations, investor interest in providing Eunds to such a utility would 

decline, debt ratings would likely suffer, and the utility’s cost of capital would 

increase. 

WHAT CREDIT RATINGS DOES SOUTHWEST CURRENTLY HOLD? 

S&P’s current corporate credit rating and senior unsecured ratings for Southwest 

are “BBB-”, the lowest investment-grade rating. S&P rates the Company’s 

preferred stock at “BB.” All of the S&P ratings have a Stable outlook. Moody’s 

senior unsecured credit ratings for Southwest are “Baa2”, one notch above the 

lowest investment-grade level. Moody’s rating for preferred stock is at “Baa3.” 

Moody’s has a Negative outlook on the Southwest ratings. Fitch’s senior 

unsecured ratings for Southwest are at “BBB” level with preferred stock rated at 

“BBB-”. Fitch’s ratings outlook is Stable. 

The ratings designations for Southwest equate to low to very low quality 

investment-grade debt, with S&P’s ratings on the threshold of going below 

investment grade. As I will discuss, this is a precarious position for any regulated 

electric or gas utility operating in the more uncertain industry environment we are 

experiencing today, since one misstep or unforeseen negative occurrence could 

push the utility down into below-investment-grade status. 

IN YOUR OPINION, WILL SOUTHWEST’S CUSTOMERS BENEFIT IF 

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

LOW TO VERY LOW QUALITY INVESTMENT-GRADE STATUS THAT 

SOUTHWEST CURRENTLY POSSESSES? 

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

which downgrades have overwhelmed the number of upgrades during the past 

four years: I believe Southwest is in a very difficult position, with little margin of 

error for negative events which might occur, often through no fault of its own. At 

a utility rated at (or above) the “BBB+” level, one to two notches higher than 

Southwest, customers benefit because their utility is able to raise debt capital 

when needed to fund infrastructure requirements necessary to meet growth in 

customer demand easier than a lower credit quality utility, and can refinance 

maturing debt on more reasonable terms. This is especially true when volatility in 

the energyhtility sector (like has been experienced during the past few years) has 

tightened up liquidity within the debt market. 

Moreover, the ability to access the debt market on favorable terms even 

when poor market conditions exist is important because if an LDC needs to 

expand or upgrade its distribution infiastructure to maintain system reliability or 

be responsive to growth demand, debt fhding is an advantageous source of 

capital as it is typically more economical than equity financing. As ratings trend 

down to the lowest-quality investment-grade level of “BBB-”, the utility 

industry’s current unsettled state neutralizes many of the benefits I have described 

above. 

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 

fimding 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.) I note that 2004 has begun to show 
a settling down of the prior negative movement for utility credit quality. 
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No, not at all. It is important to emphasize that within this more volatile 

investment climate, it is far easier for a utility’s ratings to slip down due to a 

financial “ding’’ than for that same utility to regain its earlier status once the 

deficiency has been remedied. For that reason, I do not believe that any 

weakening of Southwest’s credit profile could be easily remedied. My advice to 

utility companies, investors and regulators alike is that nothing should be taken 

for granted in the current investing environment. 

DOES THIS CONCLUDE YOUR TESTIMONY? 

Yes. 
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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 prices: 

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. 

The Energy Efficiency Problem: Regulated 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, hospital$, retailers, factories and other customers. 

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 nqtural gas to serve customer needs. The profit 
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(authorized level of rate of return) comes from the rates utilities charge for 
transporting the natural gas to customh' 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-efficiency 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 fhg ufility 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 ngt held hostage to fluctuations in retail gas sales.' 
We also support performance-based incentives designed to allow utilities to share in 
independently verified savings associated 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 nQr,m.al, on average, and that customer use of gas 
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'For example, in 2003 the Oregon PublicUtility 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 along with the creation of performance-based incentives 
tied to verified net savings. California 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 amill-fated industry restructuring experiment. Thus, in 
March 2004, Southwest Gas Company , . ,? re@ived .- '. an order that authorizes it to establish a margin 
tracker that will balance actual margln revbnues to authorized levels. e 



. . . . . . . . 

i : . . ;  . .' 

C:',.,:;.?ic .. . . . .  
. . , .  :_. . . , . .... .. 

. _ .  . .. . . , , >. ;.. 
I I * -  

will maintain a predictable pattern going fonnrard. 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 sthe .volatility of customer bills. 

Our shared objective is to give utilities-real incentives to encourage conservation and 
energy efficiency. With properly designed programs, the benefits could be significant 
and widespread: 

_ '  b 

Customers could save money by using less natural gas; 
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); 

0 Utilities would recover their costs and have a fair opportunity to earn their 
allowed return; 
State policies to encourage economic development could be enhanced by 
increased energy efficiency and lower business energy costs; 

0 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 changing Mural  gas prices, such reforms make good 
sense for consumers, shareholders, state governments, and the environment. 

Natural Gas Consumers, Price ility and Resource Portfolio Management. 
Another area of concern shared DC and AGA is the impact of natural gas 
price volatility on natural gas consumers, which can be exacerbated by limited 
diversification of utilities' resource por%folios. 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 oF3he;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 bitlg that may rise and fall unpredictably. Public 
Utility Commissions should favoribly consider gas distribution company proposals to 
manage volatility, such as throug 
durations, energy-efficiency impro 
and other measures designed to 
adequacy and price stability. Achieving these goals will sometimes require paying a 
premium over prevailing spot market 'prices. Like diversified investment portfolios 
that are designed to mitigate risk, prudent hedging plans should be encouraged as a 
way to help stabilize gas prices ar&&e,nsure long-term access to affordable natural 
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e Resolution on Gas and Elect& Energy EflwiencJu 

WHEREAS, The National Association of Regulatory Utility Commissioners (NARUC), at its July 
2003 Summer Meetings, adopted a Resolution on State Commission Responses to 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 

WEEREAS, 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 generating units instead of less-efficient gas- 
fired boilers, and 

(<I) 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 



WEEREAS, The American Council for an Energy-Efficient Economy (“ACEEE”), in its 
0 

December 2003 report on Responding to the Nu&& Gas Crisis: America’s Best Natval Gas 
Energy Eficiency 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 

WEEREAS, 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 trueups to ensure that a utility’s opportunity to recover authorized fsed 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 
pmmote 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 itfirther 

RESOLVED, That the Board of Directors of the NARUC, encourages State and F e d e i  policy 
makers to: (i) review &d upgrade the energy efficiency standards for buildings and appliances, 
where economic, to ensure these standards remain valid under potentially higher energy prices, and 
(ii) 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 itfitrther 

0 

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- 
Eficient Economy; and be itfirther 

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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Q. 

A. 

Southwest Gas Corporation 
Docket No. G-01551A-04- - 

BEFORE THE ARIZONA CORPORATION COMMISSION 

Prepared Direct Testimony 
of 

EDWARD B. GIESEKING 

Please state your name and business address. 

My name is Edward B. Gieseking. 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) in the Pricing and Tariffs Department as 

Director/Pricing and Tariffs. 

Please state your educational background and business 

experience. 

I received a Bachelor of Arts degree in Business 

Management from Sonoma State University in 1985 and a 

Master of Arts degree in Regulatory Economics from New 

Mexico State University in 1993. 

From 1983 through 1993, I was employed by Pacific 

Gas and Electric Company in various capacities, including 

the position of Regulatory Analyst in the Revenue 

Requirements and Rates departments. My responsibilities 

as a Regulatory Analyst primarily involved the 

development of pricing structures and supporting rate 

requests before the California Public Utilities 

Commission. 
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A. 

Q. 

A. 

In 1993, I began my career with Southwest as a 

Specialist in the Rates department. I was assigned 

responsibility for monitoring 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 

submittals, and serving as the Company liaison with state 

and state consumer advocate regulatory agency 

professionals. 

In August 2002 I was promoted to the position of 

Senior Manager of the Pricing and Tariffs department and 

was subsequently promoted to my current position. 

Please state briefly the nature of your present 

responsibilities and duties with Southwest. 

I report to the Vice President/Pricing and I am 

responsible for the development of rate design and tariff 

proposals for Southwest. 

Have you previously testified before any regulatory 

commissions? 

Yes, I have testified before the Arizona Corporation 

Commission (Commission), the Public Utilities Commission 

of Nevada, and the California Public Utilities 

Commission. 

I 
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2. 

4 .  

Q. 
A. 

6 What is the purpose of your prepared direct testimony in 

this proceeding? 

6 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 implemented 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. 

7 What is the overall objective of Southwest’s rate design? 

7 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 

ability to realize the Commission-authorized margin? 

To the extent that current rates are designed to recover 

a significant portion of Southwest‘s margin through 

commodity rate components, decreased sales associated 

with increased efficiency and conservation have prevented 

Southwest from recovering the Commission-authorized 

margin levels. This has hindered Southwest’s ability to 

earn its authorized rate of return. In this rate case, 

Southwest is proposing implementation of a rate design 

aligned more closely with cost causation factors. This 

will provide Southwest with an increased opportunity to 

earn its authorized rate of return. 

What relationship does the residential margin decoupling 

proposal have to Southwest‘s residential rate design 

proposal? 

Southwest‘s residential rate design proposal is dependent 

upon the Commission’s approval of the residential margin 

decoupling mechanism. The proposed margin decoupling 

mechanism will accomplish Southwest s rate design 

objective of stabilizing margin recovery for the 

residential classes and allow a more gradual movement 

towards cost based rates for the residential classes. 

Southwest recognizes that a movement to fully 

cost-based rates for residential customers might 

interfere with competing rate design considerations. 

Therefore, Southwest has developed a mechanism that will 
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Q. 10 

A. 10 

accomplish the goal of stabilizing residential margin 

recovery while making a more gradual shift towards 

cost-based rates. This mechanism, referred to by 

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 margin 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 for 

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 

3. 11 

A. 11 

Why is the principle of cost-based pricing the focus of 

your rate design? 

Excluding the cost of gas, virtually a11 of Southwest's 

costs of service are "fixed" in nature and do not vary 

with changes in customer consumption. Because of the 

steady decline in consumption per customer, Southwest's 

current rate design has not provided the Company a 

reasonable opportunity to recover its distribution cost 

investment and related fixed costs of service. 

Southwest's proposed rate design, which more closely 

reflects the fixed nature of Southwest's costs, will 

provide a more reasonable opportunity for Southwest to 

recover its authorized margin and earn its authorized 

rate of return. 

The cost of operating Southwest's gas distribution 

system is comparable, by way of analogy, to the cost 

associated with the ownership and operation of an 

automobile. When a consumer contemplates the purchase of 

an automobile, he or she knows that a large capital 

outlay will be required. The consumer must fund the fixed 

cost, whether or not the vehicle is driven one mile or 
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Q. 12 

A. 12 

ten thousand miles. The customer also knows that there 

are other fixed costs of owning the vehicle, such as 

scheduled maintenance, insurance and taxes. What the 

consumer receives for this fixed cost of ownership is the 

availability of the automobile whenever it is needed. The 

consumer also knows there is a variable cost of 

ownership, i.e. the cost of gasoline, and the consumer 

takes this into consideration when deciding how and when 

to use the vehicle. 

Similar to the concept that the fixed cost of 

automobile ownership is not a function of how many miles 

it is driven, Southwest's fixed cost of service is not 

dependent on how much natural gas is consumed. 

Southwest's proposed rate design recognizes that the 

Commission-authorized fixed costs of gas distribution 

service should be recovered from customers who have the 

availability of a safe and reliable gas distribution 

system. 

Is there a conflict between conservation goals and your 

recommendation for a pricing structure that recovers more 

distribution costs in fixed charges and non-discretionary 

commodity components? 

No. Referring again to the automobile analogy, it has 

been demonstrated that increasing the variable cost of 

ownership, primarily gasoline prices, affects driving 

habits. Similarly, when natural gas commodity rates are 

set at or near the marginal cost of service, consumers 
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4. 13 

are provided a price signal that encourages the most 

efficient use of the resource. Even if none of 

Southwest’s distribution costs were recovered in the 

commodity portion of Southwest’s rates, the gas cost 

component of the commodity rate provides a significant 

incentive for customers to conserve. 

Why doesn’t the cost of gas distribution service decrease 

when gas consumption decreases? 

Unlike the electric industry, where a significant portion 

of the margin rate is composed of generation capacity 

costs, Southwest’s gas margin rates only include the 

costs of distribution service (gas industry capacity 

costs are recovered as a component of gas cost rates on 

an equal-cents-per-therm commodity basis through the 

Purchased Gas Cost Adjustment mechanism). The majority of 

Southwest‘s non-gas costs are associated with the 

addition of customers to the distribution system, not the 

annual volume of gas consumed. 

RESIDENTIAL GAS SERVICE RATE DESIGN 
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Please describe Southwest‘s proposed changes to the 

residential rate schedules. 

Southwest proposes changes to the residential rate 

schedules as follows: 1) that its current residential 

customer class be subdivided into single-family and 

multi-family classes; 2) that the first block volumes of 

the commodity rates fo r  those schedules be set to capture 

approximately 50 percent of total seasonal volume; 
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A. 15 

Q. 16 

A. 16 

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. 

What is the purpose of subdividing the current 

residential rate schedule into single- and multi-family? 

Southwest has determined that there are considerable 

differences in the cost of service and consumption 

characteristics between these groups of residential 

customers. Establishing these classes will allow 

Southwest to more accurately establish rates that 

represent the cost of distribution service to these 

distinct groups. 

Why has Southwest adjusted the first block volumes of the 

commodity rates? 

When rates were established in Southwest’s last general 

rate case, the number of therms in the first block of 

residential commodity rates was set approximately equal 

to the arithmetic average seasonal use per customer. 

However, only 32 percent of residential customers’ 

consumption exceeds the first block volume. Because a 

large number of customers‘ consumption does not exceed 

the first block volumes, there is a significant reduction 

in the margin stabilization that this rate design was 

intended to provide. Setting the first block volumes of 

the commodity rates for those schedules at a level that 
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Q. 18 

A .  i a  

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. 

Why has Southwest proposed the change to the low-income 

residential gas service? 

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 

have a separate rate schedule for this customer class. 

Customers eligible for the rate discount will now have 

the total amount of their discount displayed on the bill. 

Is Southwest proposing any other changes to the low 

income discount? 

Yes. Southwest is very concerned about the impact of a 

rate increase on financially disadvantaged customers. To 

mitigate the impact of a rate increase in this 

proceeding, Southwest proposes that the low income 

discount be adjusted such that eligible customers receive 

approximately 25 percent of the average residential rate 

increase. This mitigation has been accomplished by making 

adjustments to both the otherwise applicable residential 

basic service charge and the commodity rates. 

Compared to the discount provided under the current 

Low Income Residential Gas Service rate schedule, 

eligible customers will receive a greater benefit. Under 

the current Low Income Residential Gas Service schedule, 
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A. 19 

customers receive a one-dollar discount on their basic 

service charge and a 20 percent discount on their 

commodity rates during the winter months on the first 

150 therms. Southwest’s proposed low-income rate retains 

the current low-income basic service charge of $7 and 

provides 15 percent discount on the commodity rates on 

all consumption year round. 

The proposed discount recognizes that the cost to 

serve this customer segment has increased since rates 

were established in the last general rate case, but 

mitigates the impact of higher utility bills on eligible 

customers. 

If Southwest’s proposed increase in margin for the 

residential class is adjusted in this proceeding, 

Southwest recommends that the low-income commodity rate 

discount and low-income basic service charge be adjusted 

such that the margin increase to low-income customers 

results in low-income customers receiving approximately 

25 percent of the average residential increase. 

Why has Southwest discontinued the Special Residential 

Gas Service schedules? 

The only difference between the Residential Gas Service 

rate and the rates for these customers is a lower summer 

second block rate. This rate differential was designed to 

reflect expected off-peak use of these customer types and 

to provide Southwest with the opportunity to encourage 

off-peak consumption. 
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A. 21 

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 

Residential Gas Service for Electric Generation. 

Furthermore, an analysis ' of the consumption 

characteristics of the few customers served under 

Schedule No. G-15 shows that there is little difference 

between these customers and other residential customers. 

Therefore, Southwest proposes to serve these groups under 

their otherwise applicable residential rate schedule. 

What is the result of moving residential rates to reflect 

cost of service? 

Less margin is recovered in the second block commodity 

rate component. As a result, the basic service charge and 

the first block commodity rate increases. 

You have previously explained the reason for Southwest's 

proposal for two residential rate designs. What are the 

similarities and differences between the alternative 

residential rate designs? 

Both partially decouple residential margin recovery from 

sales and re-couple margin recovery to the number of 

customers by moving to rates based on cost of service. 

Both proposals assign the same level of margin 

responsibility and, except for the level of the rates, 

contain the same tariff provisions. The only difference 

in the proposals is the extent to which they move toward 
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A. 22 

. . .  

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 

greater percentage of cost recovery through fixed rate 

components and a corresponding reduction of cost recovery 

through usage sensitive rate components. 

How does Southwest’s request impact residential 

customers? 

If the Commission adopts the rate design that Southwest 

proposes in conjunction with the CMT, the single-family 

average summer bill would increase $5.09 and the average 

winter bill would increase $10.33. The multi-family 

average summer bill would increase $4.41 and the average 

winter bill would increase $6.81. 

If the Commission adopts Southwest‘s alternative 

rate design, the single-family average summer bill would 

increase $6.86 and the average winter bill would increase 

$6.38. The multi-family average summer bill would 

increase $5.66 and the average winter bill would increase 

$5.40. 

. .  
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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) Lg. 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, yet 

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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each customer's non-coincident peak throughput. 

Q. 26 Why is a non-coincident demand rate more consistent with 

cost of service pricing? 

1A. 26 Unlike a gas transmission system, which is generally 

linear and must be sized to meet the coincident demand of 

its users, the distribution system is networked and 

portions of it may reach peak demand when other portions 

have unused capacity. This is recognized in Southwest's 
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Q. 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 

during the month in which the utility's peak demand is 

established. This pricing structure is inconsistent with 

cost of service pricing. 

class cost of service study through the allocation of the 

demand portion of distribution mains on non-coincident 

peak volumes. 

. . . . .  
I . . . . .  
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OTHER RATE DESIGN AND TARIFF CHANGES 

Q. 27 

A. 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 Service 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 

A .  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 customer. 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-recoveries will be returned to or 

recovered from customers through a rate true-up. 
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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 monthly 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, limit the ability to adjustz 

residential fixed charges to this degree. As such, 

Southwest researched the regulatory literature for an 

alternative methodology that would decouple margin 

recovery from sales and allow a more gradual movement 

toward cost-based rates. 

What goals did Southwest set out to achieve with the CMT? 

Southwest identified two primary objectives it wanted its 

decoupling proposal to accomplish: (1) 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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Q. 32 

A. 32 

The CMT will balance the interest of customers and 

shareholders by returning to customers any amounts 

received by the Company in excess of the authorized 

margin per customer or recover from customers amounts 

received that are less than the authorized margin per 

customer. As discussed in the testimony of Southwest 

witness Frank J. Hanley, Southwest has recognized the 

reduction in margin recovery risk through a decrease in 

the equity component of its proposed cost of capital. 

Exhibit No.- (RAM-l), attached to the testimony of 

Mr. Mashas, shows that Southwest has been able to earn 

the Commission-authorized rate of return only one year 

(1998) for the period 1994 to present. It also shows what 

effect the CMT would have had on the rate of return if it 

had been in place over this period. Even though the CMT 

would have had a positive effect, Southwest still would 

not have achieved its authorized return. In fact, in the 

one year in which Southwest exceeded its rate of return, 

the CMT would have resulted in a return of over-recovered 

margin to customers and a resulting reduction in its 

realized rate of return. 

How will the CMT achieve the objective of reducing 

disincentives to promote energy efficiency and 

conservation? 

The majority of the cost Southwest incurs in the 

provision of distribution service is incurred as a result 

of providing customers the availability of safe and 
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Q. 33 

A. 3 3  

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 

this ratemaking scenario is to make every effort to 

retain the test period consumption levels; lower 

consumption results in lower margin, which contributes to 

a lower rate of return. The CMT will eliminate the 

shareholder penalty that has historically been associated 

with conservation and remove the inherent disincentive to 

promote energy efficiency. 

Is Southwest active in the promotion of energy 

efficiency? 

Yes. In addition to the current Commission-authorized 

Demand Side Management (DSM) programs discussed by 

Southwest witness Vivian E. Scott in her prepared direct 

testimony, Southwest provides a steady stream of 

conservation and energy efficiency messages to its 

customers. Attached to my testimony is a sampling of the 

information Southwest distributes to the community. In 

the News to U s e  and E a s y  Ways to Save Money publications, 

periodically provided to customers in their bill 

statement, Southwest provides conservation tips prior to 
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A. 34 

2.  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 G u i d e  

to Weatherization and Energy Savers T i p s  on Saving E n e r g y  

& Money a t  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 is appropriate. 

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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A. 36 

Q. 37 

A. 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 in 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 urging state regulatory commissions to 

consider regulatory structures, like a margin true-up, 
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Q. 39 
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Q. 40 
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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. 
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r ~ A R T  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, i s  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. 
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I R  LOSS O R  GAIN IN YOUR HOME i 
A 

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! 
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AERE DOES AIR LOSS OR GAIN OCCUR? 
! 

Typically there are two categories of( air loss or gain (leaks) in your home, 

DIRECT and INDIRECT. Direct ai[ leaks are caused when air can pass 
directly through your home’s walls dr ceiling. Common sources of direct air 
leaks are illustrated below: - - 

~ I 

Plumbing I 
exhaust ~ 

1 Chimney 

Television 
or cable tv inlet 

:oul)daticJ corn4 

.Eaves 

Walls 

Indirect air leaks refer to  are 

outside wall. For example, 
drilled for electrical wiring o 

interior wall. 

As your home grows olde 
settle. Doors and windows 

and walls may develop crac 

of settling, air leaks can oc 
Even your chimney and fire 

Common sources of air lea 

Improperly installed or 

Broken windows 

Holes in exterior walls 

Aged, weathered or te 

Large cracks in stucco 

Missing bricks or mo 

ur home that are not connected to an 
s or walls, stairwells, interior holes 

or under your sink where pipes enter an 

use the foundation to shift and 
ce airtight may begin to leak. Ceilings 

or joints may pull apartAs a result 

cracks in stucco, bricks, mortar or siding. 

ull away from the walls or roof. 
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HOME A THOROUGH INSPECTION 

Most signs of settling can be found by taking a careful look a t  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 

'r, I.' 
.I, - 

I 

I 

I 
moving 7 =  

Mwing 

TEST I: Place a crisp dollar bill or piece of paper between the 
door and the door frame ('jamb) or between the window sash I and fmme (sill). With the door or window closed, try to pull out 
the dollar bill. I f i t  slides out easily, there's a good chance your 
home is losing energy. J TEST 2: At nighs 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 e n e r s  -, I ;, 1,31 ,_ 

I,. - , ; l [ n  1 -: t r 8 1 . 1  

TEST 3: This test works best on c z  p&Lp&!.- or win y ays . tan on 
:CY-. -. 

the inside of your door. Moisten your hand and pass it around 
the edges of your door and windows. Wherever you feel a drafi 
air 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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ea1 cracks and small opehings.This widely-used 
sealing compound is 

Small and 

at hand requires some thought, 

caulks last about 
two years and bond well to 

LatRo< Caulks - Latex caulks w II , t from three to ten years and are excellent 

for light-duty work.They bond o ost surfaces, but should not be used to seal 

I concrete or metal surfaces. 

Butyl Caulks - Butyl caulks e igned to last four to ten years. Butyl caulks 

ill adhere to almost qny building material. are the most difficult to 

-1kr --These caulking materials are the 

surfaces. Extremely durable, these high 

joints that receive mild shock or 
aredesignedtolastfor 15to20years. 

most flexible, as they bond ea 

performance caulks work ve 
movement, such as doors and wi 

Products may vary. Please read ions for proper selection and application. 

several products on the market that 
are designed to fill larger cra 

cartridge caulk 
holes, offering an alternative to wbe or 

I 
Caulking Fiberglass C l n  

Plastic Pres rized Foams 
Rope Caulk 
Sponge Rub er 



MPORTANTAREAS TO CAULK I 
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 

A 
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ly places, like a+und electrical outlets and 

home can occur 

fix.These pre-cut gas 

switch plates. 

itch plates that are found on a 

ur qome is older (IO+ years), 

Count the T b e r  of you 
will need be ore purchasi 

I 
I 

t 
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Caution: Do not in I.. 



EATHER-STRIPPING YOUR HOME W 
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. 

, I  
Types of WeathercStripping 

Weather-stripping is available in a 

wide array of choices.Take a careful 

s and 
A 

asic overview: 

I nunesive-Backed F 

ather-stripping is ext 

a newer form of weat 
tripping, this product is ea 

Spring Metal 

This type of weather-stripping, made of thin sprin 
ndows and some do 

8 



Door &Threshold 

of metal, aluminum or plasrjc 

Door Threshold 
do not have a thresho 

igned fo make contact with your door's 

r shoq or gasket seal may eliminate air 

a? assembly, the bottom of your door 

measmments to allow for waste 

o the job (tape m 
heavy-duty shears) or u t i l i  Mi & tin snips) 

s that come with weather-stripping materials 1 
to do/ the jbb right, 

i 

L ' 



\6OUTYOUR 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 DO- Insulation DO? 

Insulation blocks the transfer of heat, which travels from areas of htgher 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 
the summer and warmer in the winter. 

in 

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- I I 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: 

IO 



Batts & Blanket Insulation 

irregular joist spacing.The R-Val 

insulation from sin 

rn you energy For example, adding 

twice the money. Each additional layer 

I 



1 
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  

of your home's heating and cooling can be lost due to leaking air ducts. 
unheated space should be insulated. Recent studies show that up to 40 percent 1 

1 

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. 

77lC VENTILATION A 
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-ul I - .  

. '$ 

i 

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 tempeeture of 160°F and above! 
1 \ - 4  

12 
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Understanding how eqergy flods through windows will help explain how 

windows affect heating and cooling tosc-Ta help you understand more about 

windows and how the' conduct heit, there are three basic terms to know: 

Sunlight or s o l d  radiation i an important source of heat that is 

transmitted directb through wihdows. 
! 7 

Insulating Windows I 
All windows are assign4 a U-val 
transmitted through thd window due b temperature differences.The smaller the U- 
value,the less heat is 
have a small U-value. 

There are several 
greatly increasing 

alternatives to consider; 

Inside 1 
Often referred to as *indow tin 
special film is one of b e  most popqlar choices. 

on 'the amount of heat that is 

ent if they 

light and heat from entering your home, 
e and your comfort. Here are some 

1 
I 

I 

I 

, insulating winaows from the inside with 

13 
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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. 

lati 

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.) - . .  

I Solar Screens 
Especially popular in the hot southwest climate, solar screens are 

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. 



The concept of “shadin1 is one 

and heat from entering your ho 

Simply put, shading allows you 

most kffective ways of blocking sun light 

le adding some unique landscaping. 

unlighc before it reaches the exterior of 

I 

I 
your home. Effective shhding can 

40 percent of all heat &in in you 

through windows, walls/ and, ceilin 



Aapst your thermostut or use automutic 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. 

Make temperature changes gradually. 

Give your body time to  adjust by making temperature changes at your 
thermostat I "F or  2°F per week. 

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. 

Keep window Coverings closed in summer. 

If shading is not possible, be sure to close your drapes, snuaers or 
blinds to help prevent excessive heating inside your home. 

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. 

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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I 

o your thermometer +ading.This will save 
r comfeit-t. Wear ligdt, loose fitting clothes 
d clothing in the dnter. 

~l 8) Use household appliances wisely. 

Make sure you ha 1 a “full load’* when usina~ your dis 
washing machine. rp cool and cold water IaLndry detergents, and if 
you have a smalle 5 bad, make sure to set water level accordingly. 

I Jse u little coqrmn semse In the Mtchen. 

several food ite 

Be careful to us cerssary. For example, if no one 
t$ in unoccupied rooms and 

You can do lots 

A 
k R G V  “,p“ 

The economics of yo rj improvements 

(or pay back on i 

on several factors in - - I 
t 

live, how large your 

techniques in this gui 
energy improvemen 

paying someone els 

home, always read 

for energy. Most of the 
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If you have any questions about weatherizing your 

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 

I -800-654-2765 

www.swgas.com 

http://www.swgas.com
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The US. Department of Energy works to ensure secure, reliable, and affordable 
energy supplies that support a growing economy and protect the environment. Energy 
efficiency improvements and tips are easy ways for Americans to help preserve our 
global environment, reduce air pollution, and conserve our natural resources for future 
generations to come. 
By making just a few energy-efficiency improvements outlined in this Energy Savers 
booklet, you can make your home more comfortable and yield long-term financial 
rewards. For example, you can saw up 10 to 50 percent on your energy bills, increase 
the resale value of your home, and qualify for energy-efficienq mortgages. 
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To learn more about DOE programs that promote energy efficiency and renewable energy, 
visit the Office of Building Technology, State and Community Program’s web site at: 

A special thank you to Owens Corning for printing this award-winning booklet and for 
participating in DOES Energy Awareness Month Campaign. m 



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 

I 

' efficiency plan. To take I a whole-house 

savings is a whole-house energy 
j3) 

approach, view 
your home as 
an energy sys- 
tem with inter- 
dependent parts. 
For example, 

I ntrod uction 
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-eff icient 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 liiely 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 

1 your heatingsys- 1 
tem is not just a 
furnace-it's a 
heatdelivery system 
that starts at the fur- 
nace and delivers 
heat throughout your 1 

inside. Please, take a 
few moments to read 

e valuable tips in this 
ooklet that will save 

home using a network 
of ducts. You may have 
a top-of-the-liie, 
energy-eff icient 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 

Prioritize your wholehouse plan by 
viewing your home as an energy 
system with interdependent parts. 

L 

dollars you invest in energy efficiency are 
wisely spent. 



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. 

How We Use Energy In Our Home: 
(based on national averages) 
The largest portion of a utility bill for a typical 
house is for heating and cooling. 

Energy Auditing Tips 
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. 

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. 

Check for open fireplace dampers. 

Make sure your appliances and heating 
and cooling systems are properly 
maintained. 

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 

Where are your greatest energy losses? 

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? 

What is your budget and how much 

energy? 

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: 

US, Department of Energy's (DOE'S) 
Energy Efficiency and Renewable Energy 
Clearlnghouse (EREC), (800) DOE-3732 
www.eren.doe.gov/askoneneigyexpert/ 

I 

I 
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Owens Corning Customer Service Hotline, 

www.owenscorning.com 
(800) GET-PINK (80&438-7465), 

Cool Hot 

Heat Loss from a House 
A picture is wo rth..., 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. 
lhermogrom/photogroph copyright 1997, lnfrospeaion Indhlte, Inc., Shelburne, Vl 

http://www.owenscorning.com


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 dol1ars' A good 
insulating system includes a combination 

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 

Of produds and consbuction techniques 
that Provide a home With 

higher he R-value, he  better your walls 
Perfor- and roof resist the transfer of heat. 

The US. Department of Energy (DOE) mance, protect it against air infiltration, 
and con'o' moishue. you can 
the comfort Of your home 

recommends rang= of R-values based 
while reducing on local heating and and 

your heating and 

dollars in proper insulation and weather- 
ization products. 

needs by up climate conditions in different areas of 

and show the DOE recommendations 
for your area. State and local codes in 

to 30% investing just a few hundred the nation. The map and on pages 6 

A 
Where to Insulate 
Adding insulation in the areas shown here may be the best way to improve your home's energy 
efficiency. 

I = 
E 
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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 US. 
Department of Energy’s insulation page 
at www.eren.doe.gov/buiIdings/ 
wthr-insulating.htm1. 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. 

Use higher density insulation, such as 
rigid foam boards, in cathedral ceilings 
and on exterior walls. 

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 
“I.C.”4esigned 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 
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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. 

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 
not be considered absolute minimum requirements. 

' a  
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insulation, such as batts and insulating 
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. 

for the ENERGY STAR@ label. 
When shopping for insulation watch 

Weatherization 
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 
your home. 

E-49 R-38 R-18 ' R-25 R-19 R e 8  R-11 R.10 

yr 

I 

5 d  R-38 R-30 R-13 R-11 R-13 R-4 R-11 R-4 

5 d d  R-38 R-38 R-13 R-13 R-19 R-4 R-11 R-4 
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(A) R-18, R-22, ond R-28 exterior woll systems ton be ochieved by either twity inwlotion or cow insulotion with ill,ululllly bdh ing .  
For 2 in x 4 in wolls, use either 3-1/2111 thitk R-15 or 3-'/dn thitk R.13 fiber gloss insulation with insuloting sheothing. 
For 2 in x 6 in wolls, use eiiher S-l/fin thick R-21 or bJ/.+in thick R.19 fiber gloss insulotion. 

(B) lnsulota trawl space wnlls only if the crawl spote is dry 011 yeor, the floor above is not insulated, ond 011 ventilotion to the crowl spoce is blocked. 

(C) No slob edoe insulaiion is retommended. 
A vopor retorder (e.g., 4- or 6mil polyethylene film) should be instolled on the ground ta reduce moisture migrotion into the cmwl space. 

NOTE: For more informotion, see: Oeptiment of Energy Insuloiion Fort Sheet (D.O.E./CMlEO). Energy Effirienty and Renewoble Energy 
Clearinghouse, LO. Box 3048, Merrifield, VA 221 16; phone: (800) 363-3732; w w w . o m l . g o v / r a ~ t ~ l $ ~ ~ ~ ~ ~ ~ ~ - l l  .W 
or contact Owens Coming, (800) GET-PINK (8004387465), www.owenstorning.com 

http://www.owenstorning.com


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 Allduck 13 Plumbing access panel 
2 R e c d l i g h t  8 Door sashes and frames 14 Electrical outlets and switches 
3 Atticentrance 9 Chimney penetration 15 lightfixtures 
4 Electric wires and box 10 Warm air register 16 Sill plates 
5 Plumbing utilities and penetration 1 1 Window sashes and fromes 
6 Water and furnace flues 12 Baseboards, coves, and interior trim 

6 s Weatherization Tips 
Q 
3 
3 
2 boxes, plumbing fixtures, electrical nJ 

-0 

3 
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First, test your home for air tightness. 
On a windy day, hold a lit incense stick 
next to your windows, doors, 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. 

windows that leak air. 
Caulk and weatherstrip doors and 

Caulk and seal air leaks where plumb- 
ing, ducting, or electrical wiring pene- 
trates through exterior walls, floors, 
ceilings, and soffits over cabinets. 



Install rubber gaskets behind outlet 
and switch plates on exterior walls. 

Look for dirty spots in your insula- 
tion, which often indicate holes 
where air leaks into and out of 
your house. You can seal the 
holes by stapling sheets of plastic 
over the holes and caulking the 
edges of the plastic. 

I 
I 
l 

Install storm windows over single- 
pane windows or replace them 
with double-pane windows. Storm 
windows as much as double the 
R-value of single-pane windows 
and they can help reduce drafts, 
water condensation, and frost for- 
mation. As a less costly and less 
permanent alternative, you can use 
a heavyduty, clear plastic sheet on a 
frame or tape clear plastic film to the 
inside of your window frames during 
the cold winter months. Remember, 
the plastic must be sealed tightly to the 
frame to help reduce infiltration. 

When the fireplace is not in use, keep 
the flue damper tightly closed. A chim- 
ney is designed specifically for smoke 
to escape, so until you close it, warm 
air escapes- 24 hours a day! 

For new construction, reduce exterior 
wall leaks by either installing house 
wrap, taping the joints of exterior 
sheathing, or comprehensively caulk- 
ing and sealing the exterior walls. 
For more information on insulation, 

weatherization, and ventilation, contact: 

Cellulose Insulation Manufacturers 
Association (CIMA), (937) 222-2462, 
www.cellulose.org 

www.energystar.gov 
ENERGY STAR@, (888) STAR-YES (888-782-79371, 

How Does the Air Escape? 
Air infiltrates in and out of your home through 
every hole, nook, and cranny. About one-third 
of this air infiltrates through openings in your 
ceilings, walls, and floors. 

Insulation Contractors Association of 
America (ICAA), (703) 739-0356, 
www.insulate.org 

National Association of Home Builders 
(NAHB), (800) 368-5242, www.nahb.org 

North American Insulation Manufacturers 
Association (NAIMA), (703) 684-0084, 
www.nairno.org 

Owens Corning Customer Service Hotline, 

www.owenscorning .corn 

Polyisocyanurate Insulation Munufacturers 
Association (PIMA), (202) 628-6558, 
www.pirna.org 

US. Department of Energy's 
Energy Efficiency and Renewable Energy 
Clearinghouse (EREC), (800) DOE-3732 
www.eren.doe.gov/askanenergy@xgeil/ 

(800) GET-PINK (800-438-74651, 

http://www.cellulose.org
http://www.energystar.gov
http://www.insulate.org
http://www.nahb.org
http://www.nairno.org
http://www.pirna.org


Heating and Cooling 
Heating and cooling your home uses 
more energy and drains more energy 
dollars than any other system in your 
home. Typidy, 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 

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, 

a professional. 

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 
Set your thermostat as low as is 
comfortable in the winter and as high 
as is comfortable in the summer. 

Clean or replace filters on furnaces 
once a month or as needed. 

Clean warm-air registers, baseboard 
\eaters, and radiators as needed; 

- 
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Place heat-resistant radiator reflectors 
between exterior walls and the 
radiators 

Use kitchen b d i  and othei ventilat- 
ing fan4 wisely in just 1 houi these 
fans can pirll out 
or cooled air Turn fans off as soon as 
they have done the job 

houseful of warmed 

During the heating season keep the 
draperies anti s h d e s  on Lour south 
facing window5 open dui ing the day to 
allow the iunlight to enter your home 
and closed d night to reduce thc chill 
you may feel from cold windows 



During the cooling season, keep the 
window coverings closed during the 
day to prevent solar gain. 

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. 

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 ( W E )  ratings and the 
Seasonal Energy Efficiency Ratio 
(SEER). The national minimums are 
78% AFUE and 10 SEER. 

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. 

Close an unoccupied room that is 

Select energy& icient equipment 

Look for the ENERGY STAR@ and 

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 

properly. Duds 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. 

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 

Sealing your ducts to prevent leaks is 

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 duds, look for tape with the 
Underwriters Laboratories (UL) logo 

1 1  



Ducts-Out-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. 

the basement will make the basement 
colder. If both the ducts and the base- 
ment walls are uninsulated, consider 
insulating both." 
If your basement has been converted 
to a living area, install both supply 
and return registers in the basement 
rooms. 

Remember that insulating ducts in 

*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 sou~ce to prewnt the space from freezing in 
cold weather. However, using an electric heating 
tape wrap on the pipes can prevent thii. 
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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 
I f  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. Thii 
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 instn~ctions. 

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 remcdel- 
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. 

reduce excessive heat loss from large 
windows at night. 

Consider using insulating curtains to 

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 
If you never use your fireplace, plug 
and seal the chimney flue. 

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. 

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 
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the thermostat setting to between 
50" and 55°F. 
Install tempered glass doors and a 
heat-air exchange system that blows 
warmed air back into the room. 

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 
[NASEO] web site at www.naseo.org/ 
rnembers/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. 

Energy Guide labels. 
Look for the ENERGY STARB and 

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 
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. 

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. 
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. 

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. 

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. 

conditioning units but not to block the 
airflow. A unit operating in the shade 

Plant trees or shrubs to shade air- 

http://www.naseo.org


Nighttime Cooling 
In the summer, you con save money 

conditioning up ot night. 
1 by automatically turning your air- 

Nighttime Heating 
Using a programmable thermostat, 
you can automatically turn down 
your heat at night or when you are 
not at home. 

uses as much as 10% less electricity 
than the same one operating in the sun. 

Look 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 preset 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 

rest of the daily or weekly program. 
When shopping for a programmable 
thermostat, be sure to look for the 
ENERGY STAR@ label. 

cooling, contact: 

Air Conditioning and Refrigeration 
Institute (ACRI), (703) 524-8800, www.ari.org 

www.energystar.gov 

Gas Appliance Manufacturers Association, 
(703) 525-7060, www.gamanet.org 

Owens Corning Customer Service Hotline, 

www.owenscorning.com 

U.S. Departwent of Energy's 
Energy Efficiency and Renewable Energy 
Clearinghouse (EREC), (800) DOE-3732 
www.eren.doe.gov/oskonenergyexperf/ 

For more information on heating and 

ENERGY STAR@, (888) STAR-YES (888-782-79371, 

(800) GET-PINK (800-438-74651, 

http://www.ari.org
http://www.energystar.gov
http://www.gamanet.org
http://www.owenscorning.com


Water Heating 
Water 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. 

Insulate your electric hot-water storage 
tank and pipes, but be careful not to 
cover the thermostat. 

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. 

and showerheads. 

Insulate your gas or oil hot-water 

Install nonaerating, low-flow faucets 

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. 

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 

Although most water heaters last 

to select one that most appropriately 
meets your needs. 

Lower 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. 

Water Heal-- 
Insulate your water heater 
and money. 

‘ to save energy 



Drain a quart of water from your 
water tank eve y 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 cliiate, consider 
instdhg a solar water heater. The solar 
units are environmentally friendly and 
can now be installed on your roof to 
blend with the architectwe 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. 
Consider the installation of a drain 
water waste heat recovey system. 
Look 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). 

Hcl VI -. _ r  Usage (bosed on notionol overages) 
The typical US. homeowner's water 
consumption by place of use. 

For more information on how you can 
save money on your water heating bd, 
contact: 

American Solar Energy Society (ASES), 
(303) 443-31 30, www.oses.org 

Florida Solar Energy Center (FSEC), 
(321 638-1 000, www.fsec.ud.edu 

Gas Appliance Manufacturers Association, 
(703) 525-7060, www.gornonet.org 

Owens Corning Customer Service Hotline, 

www.owenscorning.com 

Solar Energy Industries Association (SEIA), 
(202) 628-7745, www.seio.org 

Solar Rating and Certification Corporation 
(SRCC), (321 ) 638-1 537, www.solor-roting.org 

U.S. Department of Energy's 
Energy Efficiency and Renewable Energy 
Clearinghouse (EREC), (800) DOE-3732 

(800) GET-PINK (800-43&7465), 
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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. 

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 
Install exterior or interior storm 

If your home has single-pane windows, 

Repair and weatherize your current 
storm windows, if necessary. 

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. 

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. 

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; (old-ulmate Winaows 
be made of strong, durable 
materials; and have interlocking 

Doublepane windows with low-e coating on the 
glass reflect heat back into the room during the 

or overlapping joints. Low-e storm 
windows save even more energy. 

winter months. 



Buying New Windows 
New windows are long-term invest- 

ments that have a large impad on your 
home’s energy system. Today, there are 
many new window technologies avail- 
able that are worth considering. Glazing 
materials now come with a variety of 
selective coatings and other features; 
frames are available in aluminum, wood, 
vinyl, fiber glass, or combinations of 
these materials. Each type of glazing 
material and frame has advantages and 
disadvantages. 
Shopping Tips 

look for the National Fenestration 
Rating Council (NFRC) label; it means 
the window’s performance is certified. 
Remember, the lower the U-value, the 
better the insulation. In colder climates, 
a U-value of 0.35 or below is recom- 
mended. These windows have at least 
double glazing and lowe coating. 
In warm climates, where summertime 
heat gain is the main concern, look 
for windows with double glazing and 
spectrally selective coatings that 
reduce heat gain. 

Select windows with air leakage ratings 
of 0.3 cubic feet per minute or less. 

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. 

EnergyGuide labels. 
For more information about windows, 

Look for the ENERGY STAR@ and 

contact: 

American Architectural Manufacturers 
Association (AAMA), (847) 303-5664, 
www.oornonet.org 

Efficient Windows Collaborative 
(202) 530-2231, www.efficientwindows.org 

www.energystar.gov 

National Wood Window and Door 
Association, (800) 223-2301 I www.nwwdo.org 

Owens Corning Customer Service Hotline, 

w.owenscorning.com 

U.S. Department of Energy’s 
Energy Efficiency and Renewable Energy 
Clearinghouse (EREC), (800) DOE-3732 

ENERGY STAR@, (888) STAR-YES (888-782-79371, 

(800) GET-PINK (800-438-7465), 

www.eren.doe.gov/ask ea/ 
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iuildings and 
.rees-Natural 
Partners 
Deciduous trees 
planted on the south 
ind on the west sides 

will help keep your 
house cool in the 
summer and allow 
sun to shine in the 
rindows in the winter. 
I 

Landscaping 
Landscaping is a natural and beautiful 
way to keep your home more comfort- 
able and reduce your energy bills. In 
addition to addig 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 cooliig. 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 

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. 

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 

Shading and evaporative cooling from 



C 

I. 

tree-shaded neighborhoods than in tree- 
less areas. The energy-consetving 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 

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, 
welldesigned 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. 

wniie KOOTS I 

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.oslo.org 

National Arbor Day Foundation (NADF), 
(402) 474-5655, www.arbordoy.org 

US. Department of Energy‘s 
Energy Efficiency and Renewable Energy 
Clearinghouse (EREC), (800) DOE-3732 
www.eren.dae.gov/askmriegyexpe~/ 

http://www.oslo.org
http://www.arbordoy.org


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 bd. 

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 
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. 

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. 
When shopping for new light fixtures, 
consider buying dedicated compact flu- 
orescent fixtures with built-in ballasts 
that use pin-based replacement bulbs. 

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. 

Take advantage of daylight by using 
light-colored, loose-weave curtains 
on your windows to allow daylight to 
penetrate the room while preserving 

Use task lighting; instead of 
brightly lighting an entire 
room, focus the light where 
you need it. For example, 
use fluorescent under-cabmet 
lighting for kitchen sinks and 
countertops under cabmets. 

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. 

Compuri Fluorescent Bulbs 
These compact fluorescent bulbs are four times more energy 
efficient than incandescent bulbs and provide the same lighting. 

.- +s 
X 
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Consider using 4watt mini- 
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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 W-powered 
lights for areas that are not close to an 
existing power supply line. 

Outdoor Lighting Tips I 

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. 
Compact fluorescent torchieres use 
60% to 80% less energy, can produce 
more light (lumens), and do not get as 
hot as the halogen torchieres. 

Look for the ENERGY STAR@ label 
when purchasing these products. 

Outdoor Lighting 
Many homeowners use outdoor light- 

ing for decoration and security. When 

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. 

places to use CFLs because of their 
long lie. If you live in a cold climate, 
be sure to buy a lamp with a cold- 
weather ballast. 
For more information on energy- 

Exterior lighting is one of the best 

efficient lighting, contact: 

ENERGY STAR@, (888) STAR-YES (888782-7937), 
www.energystor.gov 

shopping for outdoor lights, you will find 
a variety of products, from low-voltage 
pathway lighting to motiondetector 

powered by small photovoltaic (PV) 
modules that convert sunlight directly 

U.S. Department of Energy's 
Energy Efficiency and Renewable Energy 
Clearinghouse (EREC), (800) DOE-3732 

Some stores lights www.eren.doe.gov/askanenergyexpert/ 
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Appliances 
Apphnces account for about 20% of 
your households energy consumption, 
with refrigerators, clothes washers, and 
clothes dryers at the top of the consump- 
tion list. 

What‘s me Real Cost 
Every appliance has two price tags- purchase 
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 STARB 
label. ENERGY STARB 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 

a 
8 
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ENERGY STARQ 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 

sovernment requires most appli- 
nces 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 
so 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 (1 15°F). 

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 

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. 

Scrape, don’t rinse, off large food 

overloaded. 



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. 

9 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%. 

#en you cook a pot of rice for = 
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Compare the Energy Use of this Refrigerator 
with Others before You Buy. 
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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 
when shopping for a 
new refrigerator: 

Estimated energy 
consumption on a 
scale showing a range 
for similar models 

I 

-, Estimated yearly 
operating cost based 
on the national 
average cost of 
electricity. 
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Refrigerator Choices 
Refrigerators with the freezer on top are more 
efficient than those with freezers on the side. 

Ref rigerators 
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 

26 

ago. This adds up to between $525 and 
$1,050 during the average 15-year life 
of the unit. 

RefrigeratodFreezer Energy Tips 
Look 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 0°F. 

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 manualdefrost refrig- 
erators and freezers; frost buildup 
decreases the energy efficiency of the 
unit. Don’t allow frost to build up more 
than onequarter 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. 

To check refrigerator temperature, 



- 
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 notional averages. For example, a refrigerator uses almost five times the electricity the average 
television uses. 

Cover liquids and wrap foods stored 
in the refrigerator. Uncovered foods 
release moisture and make the com- 
pressor work harder. 

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. 

Move your refrigerator out from 

Other Energy-Saving Kitchen Tips 
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. 

If you need to purchase a gas oven or 
range, look for one with an automatic, 

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. 

Use a covered kettle or pan to boil 
water; it's faster and it uses less 
energy. 

ing element. 

stovetop burners off several minutes 
before the allotted cooking time. The 

Match the size of the pan to the heat- 

If you cook with electricity, turn 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. 

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. 

* 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 dying, 
because most remove more water from 
your clothes during the spin cycle. 

When shopping for a new clothes 
dyer, look for one with a moisture sensor 
that automatically shuts off the machine 
when your clothes are dy .  Not only will 
this save energy, it will save wear and tear 
on your clothes c a d  by overdying. 
Keep in mind that gas dryers are less 
expensive to operate than electric dyers 
The cost of dying a typical load of laun- 
d y  in an electric dyer is 30 to 40 cents 
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compared to 15 to 25 cents in a gas 
dyer. 

Laundry Tips 
Wash your clothes in cold water 
using cold-water detergents when- 
ever possible. 

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. 

Clean the lint fiiter in the dyer after 

Use the cooldown cycle to allow 

every load to improve air circulation. 

the clothes to finish drying with the 
residual heat in the dyer. 

Periodically inspect your dyer 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. 

Look for the ENERGY STAR@ and 
EnergyGuide labels. 
For more information on energy- 

efficient appliances, contact: 

Association of Home Appliance 
Manufacturers, (202) 872-5955, 
www.ohom.org 

www.energystar.gov 

U.S. Department of Energy‘s 
Energy Efficiency and Renewable Energy 
Clearinghouse (EREC), (800) DOE-3732 
www.eren.doe.gov/ gyirxper/ 

ENERGY STAR@, (888) STAR-YES (888-782-79371, 

http://www.ohom.org
http://www.energystar.gov
http://www.eren.doe.gov


Major Appliance 
I Shopping Guide 

This eosyto-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. 

The ENERGY STAR@ label is the government's seal of approval. It was creoted by the US. Deportment of Energy and the 
US. Environmental Protection Agency. These agencies set the triterio to help shoppers for large and smoll home appliances 
identify the most energy-efficient produds on the market. ENERGY STAR@-lobeled op~or\ces exceed existing federal 
efficiennr standards. ivoicallv. by 13% to 20%. and as much as 110% for some appliances. Customers can be assured that 
the opplhnce being'p&hased i; o high-perfohonce 
every month during the course of its lifetime. 

product which will reduce the operding cost of thoi I appliance or product 
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A p p h n c e s Ratam Special Considerations 



Air Conditioning and Refrigeration 

4100 North Fairfax Drive, Suite 200 
Arlington, VA 22203 
Phone: (703) 524-8800 

E-mail: ari@ari.org 
www.ari.org 

Institute 

Fax: (703) 528-3816 

The Alliance to Save Energy 
1200 18th Street, NW, Suite 900 
Washington, DC 20036 
Phone: (202) 857-0666 

E-mail: infoQase.org 
www.ase.org 

Fax: (202) 331-9588 

American Architectural Manufacturers 

1827 Walden Office !3quare, Suite 104 
Schaumburg, IL 60173-4628 
Phone: (847) 303-5664 

www.aamanet.org 

American Council for an Energy-Efficient 
Economy (ACEEE) 

1001 Connecticut Avenue, NW, Suite 801 
Washington, DC 20036 
Phone (Research and Conferences): 

Publications: (202) 429-0063 
E-mail: infoQaceee. org 
www.aceee . org 

American Society of Landscape 
Architects (ASIA) 

636 Eye Street, NW 
Washington, DC 20001-3736 
Phone: (202) 898-2444 

www.asla.org 

American Solar Energy Society (ASS) 
2400 Central Avenue, Unit G-1 
Boulder, CO 80301 
Phone:(303) 443-3130 

E-mail: ases@ases.org 
www.ases.org 

Association (AAMA) 

Fax: (847) 303-5774 

(202) 429-8873 

F a :  (202) 898-1185 

Fax: (303) 443-3212 

5ource List 
Association of Home Appliance 

11 11 19th Street, NW, Suite 402 
Washington, DC 20036 
Phone: (202) 872-5955 

www.aham.org 

Cellulose Insulation Manufacturers 

136 South Keowee Street 
Dayton, OH 45402 
Phone: (937) 222-2462 

E-mail: info@ceUulose.org 
www.ceUulose.org 

Manufacturers 

Fax: (202) 872-9354 

Association (CIMA) 

F a :  (937) 222-5794 

Efficient Windows Collaborative 

1200 18th St. N.W. 
Suite 900 
Washington, DC 20036 
Phone: (202) 530-2231 

E-mail: ewcQase.org 
www.eff icientwindows.org 

ENERGY STAR@ 
401 M Street, SW, (62025) 
Washington, DC 20460 
Phone: (202) 564-9190 
Toll Free: (888) STAR-= (782-7937) 
Fax: (202) 5649569 
www.energystar.gov 

Federal Trade Commission 
Bureau of Consumer Protection 

Washington, DC 20580 
Phone: (202) FTC-HELP (382-4357) 

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 

Alliance to Save Energy 

F a :  (202) 331-9588 

CRC-240 

www. ftc.gov 
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Gas Appliance Manufacturers Association 
2107 Wilson Blvd, Ste 600 
Arlington, VA 22201 
Phone: (703) 525-7060 

www.gamanet.org 

Insulation Contractors Association of 
America (ICAA) 

1321 Duke Street, Suite 303 
Alexandria, VA 22314 
Phone: (703) 739-0356 

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 

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 

E-mail: information@naseo.org 
www.naseo.org 

National Insulation Association 
99 Canal Center Plaza, Suite 222, 
Alexandria, VA 223141538 
Phone: (703) 683-6422 

www.insulation.org 

National Wood Window and Door 

1400 East Touhy Avenue, Suite 470 

Fax: (703) 525-6790 

Fax: (703) 739-0412 

(N-) 

Fax: (703) 299-6208 

Fax: (703) 549-4838 

Association 
Q a Des Plaines, IL 60018 
2 Phone: (800) 223-2301 

? www.nwwda.org 

cn 

Fax: (847) 299-1286 

s 

North American Insulation 

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: 

E-mail: answers@owenscorning.com 
www.owenscorning.com 

Polyisocyanurate Insulation 

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 
www.rmi.org 

Solar Energy Industries Association 

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: srccQfsec.ucf.edu 

wwwsolar-rating.org 

Manufacturers Association (NAIMA) 

(800) GET PINK (800-438-7465) 

Manufacturers Association (PIMA) 

(SEW 

Fax: (407) 638-1010 

http://www.gamanet.org
mailto:icaa@insulate.org
http://www.insulate.org
mailto:info@nahb.com
http://www.nahb.org
mailto:information@naseo.org
http://www.naseo.org
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Rderences 
U.S. Department of Energy’s 

Energy Efficiency and Renewable 
Energy Clearinghouse (EREC) 

P.O. Box 3048 
Merrifield, VA 22116 
Fax: (703) 893-0400 

E-mail: doe.erec@nciinc.com 
www . eren.doe.gov/askanenergyexpeM 
US. Department of Energy’s 

Building Technologies Program, EE41 
1000 Independence Ave. SW 
Washington, D.C. 20585 
www.eren.doe.gov/buildings 

(800) DOE-3732 (800-363-3732) 

Association of Home Appliance 
Manufacturers, 1111 19thSt., NW, 
Ste. 402 Washington, DC 20036 

Heede, Richard, et al. Homemade 
Money. The Rocky Mountain Institute, 
1739 Snowmass Creek Road, Snowmass, 

U.S. Department of Energy’s 
Energy Efficiency and Renewable 
Energy Clearinghouse Fact Sheets, 
P.O. Box 3048, Merrifield, VA 22116, 

www.eren.doe.gov/askanenergyapert/ 
www.ornl.gov/mofs+walls/insulation/ 
ins-1 l.hM 

(202) 872-5955 

CO 81654-9199, (970) 927-3851 

(800) DOE-EREC (800-363-3732). 

US. Department of Energy Office 
of Building Technology, State and 
Community Programs, Core Databook, 
May, 1997 

Wilson, Alex, and Morrill, John. Consumer 
Guide to Home Energy Savings. 
American Council for an Energy-Efficient 
Economy (ACEEE), 1001 Connecticut 
Avenue, NW, Suite 801, Washington, D.C. 
20036 

Energy Savers: 77ps on Saving Energy & 
Money at Home is available o d i  at 
www.eren.doe.gov/ 

Sign up for the free mqnthly Quick Tip newsletter: 
www.eren.dae.gov/energy_savers_partners/ 
quick-tip.html 

c o ~ m e r i n f o / e n e r g y ~  

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 liabfity 
or responsibility for the accuracy, completeness, 
or usefulness of any information, 
product, or process disclosed, or re that 
its use would not infringe privately owned rights. 
Reference herem to any specific commercial 
product, process, or selvice by trade name, trade- 
mark, manufacturer, or otherwise d- not 
necessarily constitute or imply its endorsement, 
recommendation, or favoring by 
government or any agency there 
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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Energy Savers: "ips on Saving Energy & Money at Home is available online at 
www.eren.doe.gov/consumerinfo/energy-avers. The booklet was p& courtesy of: 

Owens Corning 
Phone: (419) 248-8000 
Customer Service Hotline: (800) GET PINK (800-438-7465) 
www . owenscornins. corn 
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save you money. 

the. Thermostat 
eating 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 aboul 7 
to 10 percent in heating/cooling costs Installing 
an automatic setback thermostat can also help 
regulate the temperature in your home more 
efficiently 

i' 
Make it a habit to clean or replace furnace or air 
conditioning filters monthly Clogged filters waste 
enerqy and make your heatinq and cooling system 
workharder than necessary. 



j Tips  (continued) ... 1 
U 

How We Use Energy 
in Our Homes* 

3. Routine Furnace Inspections 
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. 

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. 

44% 
44% Heating and Cooling 
33% Lighting, Cooking, 

and Appliances 
14% Water Heating 
9% Refrigerator 

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 kills 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 For et Your Natural Gas Water Heater 

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 a t  home for one week or more, turning down the dial of your water heater to the 
lowest setting can also save energy dollars. 

Water heating is t R e third largest energy user in your home. To reduce your water-heating costs, turn 
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As a Southwest Gas customer, you have already 
experienced some of these increases through the 
Purchased Cas 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 i ts  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 j u a  wanted 
you to  know. 

P 



Paying Your Bills9 
realize that with higher winter heating bills, it may be difficult for some customers 

pay their bills. There is help available. 

n that you may have a bill-payment problem, we encourage you 
uthwest Gas office. Often times, we can help you make extended 

yment arrangements. 

II in the company's Equal 
thly payments. In addition 

ives can also provide the 
bers of state agencies 

I 

For1 
E 

i 

r c 
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 Cas Energy Specialists toll-free a t  1-800-654-2765, 
or visit the Southwest Cas 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 a t  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 a t  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 
and attics. $a SOUTHWEST GclS I W@ www.swgas.com 

- I  
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A. 

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 is 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 pro] ect ing 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 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

responsibilities included coordination of intervention in 

wholesale power rate cases at the Federal Energy 

Regulatory Commission and preparation 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 

position is Manager/Pricing and Tariffs. 

Briefly state the nature of your present responsibilities 

and duties with Southwest. 

I report to the Director/Pricing and Tariffs. I am 

responsible for the development of rate design and tariff 

proposals for Southwest in its three-state retail rate 

jurisdictions. 

Have you previously testified before any regulatory 

commission? 

Yes. I have submitted testimony and testified before the 

Arizona Corporation Commission (Commission) , the Public 

Utilities Commission of Nevada, the California Public 

Utilities Commission, and the Kansas Corporation Commission. 

Briefly describe the purpose of your prepared direct 

testimony and the schedules you are sponsoring in this 

proceeding? 

The purpose of my testimony is to sponsor Southwest’s 

adjustments to customer bills and volumes for ratemaking 

Form No. 155.0 (03/2001) Word -2- 
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purposes, the calculation of revenues at present and 

proposed rates, the utilization of Southwest’s embedded 

customer class cost of service study (ECCOSS) to allocate 

Southwest‘s proposed margin revenue requirement to 

customer classes, and the development of Southwest’s 

proposed rates and Southwest‘s proposed changes to tariff 

schedules. I am sponsoring Schedule C-2, Adjustment 

Nos. 1 and 2 and Schedules H-l through H-8. 

VOLUME AND CUSTOMER ADJUSTMENTS 

Q. 

A. 

Q. 

A. 

7 Please describe the methodology Southwest utilized to 

develop the annualized number of bills an( volumes for 

the test period under present rate schedules. 

7 The development of the billing determinants began with 

the compilation of the monthly recorded number of bills 

and therms by rate schedule for the 12-month test year 

ended August 31, 2004. A number of adjustments were made 

to the recorded information to derive the adjusted test 

period billing determinants. 

8 Please describe the adjustments to Southwest’s recorded 

test year billing determinants. 

8 After compiling the recorded billing determinants for the 

test year, Southwest made the following adjustments to the 

recorded number of bills and therms: (1) billing 

adjustments, (2) volume annualizations, ( 3 )  customer 

reclassifications, (4) weather normalization, (5) customer 

annualizations, and (6) reclassification of full margin 

transportation customers to present rate schedules. These 
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Q. 

A. 

Q. 

A. 

9 

9 

10 

10 

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 values would 

affect the reliability of the regression analyses 

associated with Southwest’s weather normalization 

adjustments, which are discussed in detail by Southwest 

Fom No. 155.0 (03/2001) Word -4- 
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Q. 11 

A. 11 

Q. 12 

A. 12 

Q. 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 each 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). 

Earlier in your testimony you referred to weather 
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e 27 26 

A. 13 

Q. 14 

A. 14 

normalization adjustments. Please explain the purpose of 

these adjustments. 

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 

volumes under normal weather conditions. 

Mr. Cattanach discusses the mechanics of Southwest's 

weather normalization process in detail in his direct 

testimony. The net result of Southwest's weather 

normalization adjustment was a decrease in volumes for the 

test period of 566,341 therms. The effect of Southwest's 

weather normalization adjustment by customer class is 

shown in Schedule H-2, Sheet 14, line 22, column (d). 

Were there any other adjustments made to the number of 

test year bills or volumes under present rate schedules? 

Yes, there were. Customer annualization adjustments, 

using the same methodology adopted by the Commission in 

Decision Nos. 60352 and 64172, were computed for the 

residential rate schedule and small commercial customers 

within the general service rate schedules. This method 

captures the seasonal nature of test year customer growth 

by comparing the number of customers in the last month of 

the test year (August 20041, to the same month of the 

prior year (August 2003). The growth in customers is then 
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Q. 15 

A. 15 

prorated across the test period in declining intervals 

with Il/l2ths 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? 

With 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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2. 16 

1. 16 

2. 17 

4. 17 

the weather normalized average consumption per customer 

for the residential and small commercial customers. 

Please describe the final adjustment reflected on 

Schedule H - 2 ,  Sheet 14, columns (e) and (f), 

Reclassification of Full Margin Transportation Customers 

to Present Rate Schedules. 

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. 

Did Southwest make any other adjustments to test year 

bills and volumes at present rate schedules? 

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 (9) 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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A. 18 Schedule H-2 ,  Sheet 1 2  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 customers 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 1 2  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. 1 9  Please describe how you utilized Southwest's ECCOSS in 

allocating Southwest's proposed margin to customer 

classes. 

A. 19 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 

on the system overall percentage margin increase and the 

relationship for each class of margin at present rates to 

the margin required for  each class to earn the proposed 

system rate of return. However, no class return at proposed 

rates should be less than one-half of the proposed system 

rate of return. 

Southwest's proposed allocation of margin consists 

of the following steps: 

(1) For each customer class (excluding negotiated 

classes), determine the ratio of margin required to 

earn the proposed system rate of return to margin 

at present rates; 

(2) Multiply the system average percentage increase in 

margin by the ratio determined in step (1) to 

develop an adjusted percentage margin increase for 

each class. The adjusted percentage increases were 

capped at twice the system average percent increase 

in margin to more evenly distribute the increase in 
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Q. 20 

A. 20 

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 least 

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 level 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? 

A. 23 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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2. 24 

4. 24 

for its gas distribution services. 

Please summarize the rate design and tariff changes that 

Southwest is proposing in this proceeding. 

Southwest’ s proposed rate design and tariff changes are 

summarized below: 

Establish a new rate schedule for multi-family 

residential customers to reflect differences in the 

cost of providing service to multi-family customers 

and in multi-family customers’ annual use of natural 

gas vis-a-vis single-family residential customers. 

Adjust the seasonally differentiated declining block 

rate designs for residential rate schedules by 

reducing the first block volumes, increasing the 

block rate differentials and extending the length of 

the summer season. 

Incorporate the low-income residential discount under 

Southwest’s proposed single- and multi-family rate 

schedules and cancel Rate Schedule No. G-10, 

Low-Income Residential Gas Service. 

Cancel Southwest‘s Rate Schedule Nos. G-15 and G-16 

Special Residential Gas Service. 

Add an additional general service rate schedule. 

Current Small General Service customers whose 

consumption is less than or equal to 7,200 therms 

annually, have been divided into the new Small (up to 

600 therms per year) and Medium General Service 

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 
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a 
Southwest's pricing for transportation service. 

0 Adjust Southwest's Service Establishment and Returned 

Item charges to reflect current costs. Additional 

revenue derived from these changes is reflected in 

Southwest's other operating revenues at proposed 

rates. 

0 Make minor changes to Southwest's Rules to reflect 

proposed changes in rate schedules and better conform 

Southwest's Arizona Gas Tariff language to current 

business practice. 

RATE DESIGN FOR SINGLE- AND MULTI-FAMILY RESIDENTIAL 

Q. 25 

A.  25 

Mr. Gieseking, in his prepared direct testimony, states 

that Southwest's residential rate design proposal is 

conditioned upon whether the Commission authorizes the 

CMT. If the Commission does not approve the 

implementation of the CMT, Southwest proposes that more 

of Southwest's costs of service be recovered in the basic 

service charge and the first block commodity rate. Please 

explain the development of Southwest's residential rate 

proposals. 

In both proposals, Southwest utilized bill frequency 

analyses for single- and multi-family customers to set 

the proposed summer and winter season blocks to capture 

approximately 50 percent of total seasonal volume in the 

first block of the rate structures. Setting the monthly 

blocks in this fashion results in lower monthly block 

volumes as illustrated below. 
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First Block Volume 

Description Summer Winter 
Single-Family 

Proposed Block 8 30 
Average Use 16 56 

Proposed Block 7 18 
Average Use 12 30 

Multi-Family Apartment 

Southwest then set the price for the second block 

of the proposed rate structures to recover 100 percent of 

the demand- and commodity-related costs, plus a 

significant portion of the customer-related costs. A 

greater amount of customer-related cost is assigned to 

the second block rate in Southwest's primary rate 

proposal. The ECCOSS amounts utilized in these 

calculations are reflected in Schedule H-6, Sheets 6 

and 7. 

If the CMT is approved, Southwest proposes that 

pricing fo r  the second block of the residential rate 

schedules be set at $.25000 per therm. If the CMT is not 

approved, the second block price should be $.15000 per 

therm to more accurately reflect Southwest's marginal 

cost of providing service. 

Next, Southwest looked at the customer-related 

costs calculated in the ECCOSS. These customer-related 

costs are approximately $26 per month for single-family 

and $21 per month for multi-family residential customers 

(see Schedule H-6, Sheet 6). 

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 

matches Southwest's cost of service while, at the same 

time, minimizing the impact on Southwest's smallest 

General Gas Service customers. Implementation of four, 

rather than three, General Gas Service rate schedules 

also allows Southwest to minimize differences in customer 

bills at the "cross-over" volumes between the proposed 

General Gas Service rate schedules. 

In establishing rates for the proposed General Gas 

Service rate schedules', Southwest attempted to minimize 

differences in monthly bills for service at the 

cross-over volumes between general service rate 

schedules. The importance of accomplishing this is 

illustrated by the following example. Given Southwest's 

presently effective Medium and Large General Gas Service 

margin rates, a customer's Medium General Gas Service 

monthly bill at 15,000 therms would be $4,171.65. The 

same customer's Large General Gas Service monthly bill 

with the demand charge based on the large general service 

class load factor would only be $2,702.66. 
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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 

basic service charges for all general service rate 

schedules were made to minimize differences in monthly 

bills at the cross-over volumes between general service 

rate schedules. 

REVISIONS TO SOUTHWEST'S COGENERATION GAS SERVICE RATE SCHEDULE 

Southwest's presently effective Rate Schedule 

No. G-60 is available only to customers that meet the 

efficiency standards outlined in Title 18, Code of 

Federal Regulation, Part 292, Subparts A and B. Southwest 

proposes to make the schedule available to all electric 

generation customers and change the title of Schedule 

No. G-60 to Electric Generation Gas Service. 

Southwest, with expected changes on the El Paso 

Natural Gas pipeline system, is concerned with regard to 

the impact of providing sales service to future electric 

generation customers. To address this issue, Southwest 

proposes to include language in Schedule No. G-60 

requiring new electric generation customers whose 

Form No. 155.0 (03nooi) word -19- 



2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

15 

16 

’ 17 

18 

19 

20 

21 

22 

23 

24 

25 

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 

Adjustment Provision. 

GAS COST ADJUSTMENT 

Q. 27 

A. 27 

Q. 28 

A. 28 

Please describe Southwest’s annualization of gas costs 

for ratemaking purposes. 

As detailed in Schedule C-2, Adjustment No. 2, gas costs 

have been annualized by applying the average cost of gas 

in sales rates effective August 31, 2004, to Southwest’s 

adjusted test year sales volumes. 

Please explain the gas cost adjustment reflected in 

Schedule C-2, Sheets 1 and 2. 

Schedule C-2, Sheet 1 summarizes the components of gas 

cost, which have been removed from Southwest’s cost of 

service for ratemaking purposes. 

The volume adjustment reflects the differences 

between recorded sales and adjusted test year sales. 

Column (k) reflects the total ratemaking adjustment given 

the August 31, 2004 cost of gas, included in sales rates 

and adjusted test year sales. Schedule C-2, Sheet 2 

reflects volume adjustments in columns (e) through (f) 
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and rate adjustments in columns (9) 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). 

SUMMARY 

Q. 29 

A. 29 

Q. 30 

A. 30 

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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Q. 31 

A. 31 

reflect Southwest's proposed low-income residential 

customer benefit and the resulting affect on low-income 

customer bills. Schedule H-8, Sheets 1-8 reflect the 

calculation of proposed rates without the CMT and the 

impact of those rates on affected rate schedules. 

Does this conclude your prepared direct testimony? 

Yes, it does. 
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I. 

Q. 
A. 

Q. 

A. 

Q. 

A. 

Southwest Gas Corporation 
- Docket NO. G-01551A-04- 

BEFORE THE ARIZONA CORPORATION COMMISSION 

Prepared Direct Testimony 
of 

VIVIAN E. SCOTT 

INTRODUCTION 

Please state your name and business address. 

My name is Vivian E. Scott. My business address is 

5241 Spring Mountain Road, Las Vegas, Nevada 89150-0002. 

What is your position and what are your responsibilities 

at Southwest Gas Corporation (Southwest)? 

I am the Manager of Research/Conservation and Demand Side 

Management (DSM) at Southwest. In that capacity, I am 

responsible for conducting Southwest's current DSM 

programs. This function involves such activities as 

program implementation, monitoring, and reporting. I am 

also involved in the development of new conservation and 

energy efficiency programs, which includes program 

research, analysis, and evaluation. My statement of 

qualifications is attached to this testimony as 

Appendix A. 

Please summarize the purpose of your prepared direct 

testimony. 

The purpose of my prepared direct testimony is to explain 

Southwest's current DSM programs and to provide an 

overview of new conservation and energy efficiency 
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11. 

2. 4 

A. 4 

9 .  5 

A .  5 

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 Department of 

Commerce Energy Office, community action agencies, and 

other Arizona utilities. During the 2003-2004 program 
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Q. 
A. 

Q. 

A. 

Q. 

A. 

Q. 
A. 

year, a total of 257 low-income households and two 

special projects (multi-family housing) were served. 

Is Southwest planning to continue the LIEC program? 

Yes. Southwest believes the LIEC is very beneficial to 

low-income customers and would like 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. 

Why is Southwest suggesting an increased funding level 

for the LIEC program? 

Southwest is suggesting an increased funding level in 

order to offer the LIEC program to additional eligible 

customers. Also, Southwest is proposing that a bill 

discount be provided to low-income customers through the 

LIEC program. 

How much of the LIEC program funding would be allocated 

to bill discounts? 

Southwest suggests that up to $50,000 of the LIEC program 

funds be allocated to the bill discount portion of the 

program. 

Please describe the EAP program. 

The EAP program is a residential new construction 

program. The goal of the program is to upgrade the energy 

efficiency of new housing through improved thermal shell 

construction and the installation of high-efficiency 

mechanical equipment. Since the start of the EAP program 

in 1996, approximately 225 builders have participated, 
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3 .  10 

A .  10 

111. 

Q. 11 

A. 11 

with nearly 24,000 new and improved homes being 

constructed in the Tucson market. Annual funding for the 

EAP program is currently $900,000. 

Is Southwest planning to continue the EAP program? 

Southwest is planning to continue a modified version of 

the EAP program. In the past, Southwest has spent a 

considerable portion of the EAP program funds on 

cooperative incentives for homebuilders. However, 

Southwest now believes that the market has been 

sufficiently transformed and that incentives are no 

longer necessary to ensure more energy-efficient 

construction. In addition, new building codes (the 2000 

International Energy Conservation Code) have been adopted 

in Tucson. These new codes set stricter standards and are 

likely to further transform the new construction market. 

However, Southwest does see a need for assisting 

homebuilders with plan review and random inspections of 

their new homes. As such, Southwest is proposing a 

continuation of the EAP program under the name of the 

Energy Star@ Home Certification program, with annual 

funding of $250,000. 

SOUTHWEST'S PROPOSED NEW CONSERVATION AND ENERGY 
EFFICIENCY PROGRAMS 

Is Southwest proposing new conservation and energy 

efficiency programs? 

Yes. Southwest is proposing seven new programs and the 

associated funding, contingent upon Arizona Corporation 
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Commission (Commission) approval. 

Why do you characterize Southwest's new proposals as 

"conservation and energy efficiency programs" instead of 

as "DSM programs" ? 

The current LIEC and EAP programs have been characterized 

as DSM programs since their inception, and Southwest is 

concerned there may be some confusion if the historical 

characterization were to be dropped abruptly at this 

time. However, Southwest views both the existing programs 

and the proposed new programs as falling more 

appropriately under a common umbrella embracing the goals 

of conservation and energy efficiency. The DSM 

nomenclature is being maintained for the time being for 

the existing programs; however, Southwest views all of 

the programs (i.e., existing and proposed) to be in 

harmony with the goals of conservation and energy 

efficiency and, accordingly, when referred to in the 

aggregate, Southwest characterizes the programs as 

"conservation and energy efficiency programs." 

Why is Southwest proposing an expansion of its 

conservation and energy efficiency programs? 

Southwest believes it is in the best interests of its 

customers, the State of Arizona, and the overall resource 

mix to expand Southwest's programs. An increased number 

of programs would enable Southwest to serve all customer 

segments, including residential, commercial, and 

industrial customers. Currently, Southwest's conservation 
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and energy efficiency programs serve only residential 

customers. 

The expanded set of programs that Southwest is 

proposing would also provide programs 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, lowering 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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What new programs is 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 likely 

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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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 homes. 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 local home improvement stores to 

conduct in- s tore 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 purchase 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 level, 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. The 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. In addition, 

incentives will be offered to consumers for the purchase 

of selected high-efficiency appliances. 
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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. 

for program will include rebates The 
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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 year. 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. 

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 

educational materials and workshops. Information on 

energy-efficient equipment, manufacturers, and improved 

construction techniques and building materials will be 

included. The program will assist engineers and designers 

in identifying cost-effective construction and equipment 

choices that exceed building code requirements. The 

program will also provide financial incentives to 

builders to offset increased initial costs and encourage 

participation. 

Southwest is proposing an annual funding level of 

$500,000 for the Efficient Commercial Building Design 

program. 

Please explain the Technology Information Center program. 

The Technology Information Center program is designed to 

provide technical information to industrial and 

commercial customers to reduce energy usage, lower 

utility bills, answer questions about energy-efficient 

technologies, and increase awareness of environmental 

issues. 
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Various media formats will be utilized, including 

an Internet resource Web site, an "Ask an Expert" 

hotline, newsletters, and an electronic research library. 

Customer interest in various topics will be tracked for 

use in tailoring future programs to meet the needs of 

industrial/commercial customers. 

Southwest is proposing an annual funding level of 

$35,000 for the Technology Information Center program. 

Please explain the Distributed Generation program. 

The Distributed Generation program is intended for a 

variety of industrial customers, depending on the 

distributed generation application. Program participants 

could range from small to large industrial customers. 

The program encourages projects that demonstrate 

either combined heat and power or peak-shaving concepts. 

Fuel cells and microturbines will be considered. An 

educational component is essential to the program to 

increase awareness and acceptance for the technology in 

the industrial community. Partnerships with municipalities 

and other funding sources will be encouraged. The 

program's advantages include higher efficiency, reduced 

emissions, cost savings, peak shaving, power reliability, 

and risk management. 

Southwest is proposing an annual funding level of 

$400,000 for the Distributed Generation program. 

What is the proposed funding level for the four new 

commercial and industrial programs? 
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A. 28 

Southwest is proposing a total funding level of 

$1.435 million per year for the four new commercial and 

industrial programs. 

What is the proposed funding level 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 current surcharge amount? 

The current surcharge amount paid by residential 

customers is $0.00486 per therm. 
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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 use 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 
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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 

Fom No. 155.0 (03/2001) Word -16- 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

e :: 
15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Q. 36 

A. 36 

both its customers and other Arizona energy consumers. 

Southwest has suggested expanding its currently 

successful residential programs to include other customer 

classes, including commercial and industrial customers. 

Southwest has also proposed offering more programs to 

existing residential customers. In addition, Southwest 

has presented programs that will reach many more 

customers throughout the State of Arizona. With increased 

program availability and customer outreach, Southwest can 

effect greater customer awareness and behavioral change. 

The result can only be beneficial for Arizona, in terms 

of saving energy resources, improving air quality, and 

conserving water. 

Southwest also believes that the proposed programs 

can be implemented in a cost-effective manner. Southwest 

has suggested that funding be obtained through the 

continued use of the existing surcharge mechaniswa 

system that has worked well in the past for conservation 

and energy efficiency programs. 

Does this conclude your prepared direct testimony? 

Yes, it does. 

2004-az-grc-scottl .doc 
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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 

qualifLing exam 

California State Polytechnic University - Pomona, California 
1980 Master of Business Administration 

Humboldt State University - Arcata, California 
1972 B.A. Psychology 

EX?'ERIENCE 

Southwest Gas Corporation - Las Vegas, Nevada 

2002-2004 Manager, ResearcWConservation & DSM 
1996-2002 Supervisor, Marketing Research 
1993- 1996 Administrator, MarketindDSM 
1989- 1993 Specialist, MarketingDSM 

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 

Customer Sector 
Residential 
Residential 
Residential 
Residential 
Residential 
Commercial/lndustriaI 
Commercial/lndustriaI 
Commercial/lndustriaI 
Industrial 

PROPOSED CONSERVATION AND ENERGY EFFICIENCY PROGRAMS 
INCLUDING CUSTOMER SECTOR AND FUNDING LEVEL 

Program Funding 
Low-Income Energy Conservation $ 500,000 
Energy Star Home Certification 250,000 
Multi-Family New Construction 1,200,000 
Residential Energy Conservation 200,000 
Energy Star Appliances 800,000 
Food Service Equipment 500,000 
Efficient Commercial Building Design 500,000 
Technology Information Center 35,000 
Distributed Generation 400,000 
Total $ 4,385,000 
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