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ABSTRACT

This environnental inpact statenment contains an analysis of the anticipated environnental
i npacts that would result from Western's proposed Energy Pl anning and Managenent program it
contains a total of 13 alternatives, including a No-Action Alternative. Al but the No-Action
Al ternative conprise different approaches to inplenenting the proposed Program Except for the

No- Action Alternative, relatively small distinctions were found in the inpacts expected to result
fromthe alternatives. However, there are inportant differences between the No-Action and other
alternatives. The findings suggest that, in conparison with the No-Action Alternative, any of the

Program Al ternatives would result in fewer adverse environnental inpacts over tine. The analysis
of economc inpacts found that, in conparison to No-Action Alternative, the Program Alternatives
woul d be neutral or could inprove regional economies.

] Western has established a Preferred Alternative that falls within the range of activities and
i npacts associated with the Program Alternatives. The Preferred Alternative is treated as a
conmbination of Alternative 5 and 6 and is not addressed separately.
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ABSTRACT

This environnental inpact statement contains an analysis of the anticipated

envi ronnmental inpacts that would result from Wstern's proposed Energy Pl anni ng and
Managenment Program It contains a total of 13 alternatives, including a No-Action
Alternative. Al but the No-Action Alternative conprise different approaches to
i mpl enenting the proposed Program Except for the No-Action Alternative, relatively
smal | distinctions were found in the inpacts expected to result fromthe alternatives.
However, there are inportant differences between the No-Action and other alternatives.
The findings suggest that, in conparison with the No-Action Alternative, any of the
Program Alternatives would result in fewer adverse environnental inpacts over tine. The
anal ysis of economic inpacts found that, in conparison to the No-Action Alternative, the
Program Alternatives would be neutral or could I nmprove regional econonies.

Western has established a Preferred Alternative that falls within the range of
activities and inpacts associated with the Program Alternatives. The Preferred Aternative
is treated as a conbination of Alternatives 5 and 6 and is not addressed separately.

'.E- '.E- '.E- '.E- '.E-
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CHAPTER 1 I ntroduction

1.1 PURPCSE AND NEED STATEMENT
The Western Area Power Administration (Wstern) needs to encourage long-term
energy managenent planning by its customers. Due to the inpending expiration dates of
its existing long-term firm power sales contracts, and the considerable |ead tine necessary
for existing custoners to develop alternate resources if existing conmitnments are not
ext ended, Western needs to place power under contract so its custoners can plan for the
future. Contract expirations present an opportunity to restructure Western's marketing
approach to facilitate |ong-term energy managenent planning by Wstern's custoners.
The purposes of the proposed Energy Planning and Managenment Program
(Program are to:
* Pronote the stable, efficient, and econom cal use of electrical generation and
conservation resources by Wstern's custoners.
* Pronote consideration by Wstern's long-term firm power custoners of cost-
ef fective, demand-si de managenent and supply-side alternatives including renewable
resources, as part of their long-term planning processes.
* Mar ket Federal power on a long-term basis in accordance with Western's m ssion
as a power marketing adm nistration.
* Devel op the Programin an equitable manner consistent with Western's | egal
obligations and constraints, including the obligation to carry out Section 114 of the Energy

Policy Act of 1992 (the Act).

1.2 BACKGROUND FOR DEVELOPI NG THE PROPCSED PROGRAM

Western is an agency of the U S. Departnent of Energy (DOE) charged with

marketing and transmitting Federally produced electricity throughout a 1.3-mllion-square-
m | e geographic area. Wstern's service region covers 15 states from M nnesota in the
northeast to California in the southwest.

The majority of Western's electricity cones from Federally owned and operated

hydroel ectric plants. Wstern currently markets its long-term firm hydroel ectric power
resources on a project-specific basis. Contracts for these resources expire over the next

several years. For exanple, conmmtnments to custoners purchasing power from the Pick-

Sl oan M ssouri Basin Program Eastern Division will expire in the year 2000, while
contracts for the sale of power fromthe Loveland Area Projects will expire in the year
2004.

The electricity marketed by Wstern is generated by separate Federal water

devel opnent projects, many of which have multiple generating facilities. Each of these
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projects has different enabling |egislation, and separate repaynent requirenments and
contracts. Some of these projects have been integrated adm nistratively by Wstern for
contracting and rate purposes.

On Novenber 13, 1981 (46 Federal Register [FR] 56140), Western published its
initial Quidelines and Acceptance Criteria (G&C). These criteria provided for the
devel opnent and i npl enentati on of custoner Conservation and Renewabl e Energy
(C&RE) Progranms for all power custoners who purchased |ong-term firm Federal power.
The original GRAC were devel oped pursuant to Western's authority under the Departnment
of Energy Organization Act of 1977 (42 U.S. Code [USC] 7152 and 7191), and under the
Recl amati on Law approved June 17, 1902 (32 Stat. 388) and subsequent anendnents and
suppl enments, in particular Section 9(c) of the Reclamation Project Act of 1939 [43 USC
485h(c)]. A penalty provision for nonconpliance with the GRAC was included in |ong-
term contracts as opportunities arose. The penalty provision stated that those who do not
comply with the G&AC may be subject to a 10-percent reduction in their Western power
contract conmtnments.

Legi sl ation specifically authorizing Western's C&RE Program was included in Title

Il of the Hoover Power Plant Act of 1984 (42 USC 7275-7276). After this legislation was
passed, an anmendnent to the G&AC was issued on August 21, 1985 (50 FR 33892)
establishing new G&AC and review criteria. The amended C&RE programis described in
Chapter 2.

A nore recent review of Western's GAC, initiated by 17 public neetings held
t hroughout Western's service area in the spring of 1990, indicated that it could be
nmeasurably inproved by strengthening sone provisions and incorporating a nore

conpr ehensi ve approach than that currently taken by Western's C&RE program

Western also is facing the expiration of many of its long-term firm power contracts
over the next several years. These contracts present an opportunity to restructure
Western's marketing approach to facilitate |ong-term energy nanagenent planning by
Western's custoners

On April 19, 1991, Western formally proposed the Program which featured

|l i nkage of Western's power resource allocations with long-term energy planning and
Western's custoners' efficient energy use through the preparation of integrated resource
plans (IRPs) (56 FR 16093). Western also provided notice to the public of its intention to
prepare an environnental inpact statenment (EI'S) on the Program (56 FR 19995 [May 1,
1991]). Notice of the availability of the draft EIS for public conment was published on
March 31, 1994 (59 FR 15198). Eight public hearings on the draft EIS were held

t hroughout Western's service territory in April and May of 1994. The proposed program
was published on August 9, 1994 (59 FR 40543). A 90-day comment period foll owed,

with seven public neetings held in six western states. Wstern has devel oped the Program
through an extensive public participation process, including 53 public neetings and

wor kshops and distribution of a series of Program newsletters. Al coments received on

the draft EI'S were considered. Appropriate changes were incorporated in this text. A
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sunmary of the comments received and Western's responses is found in Appendix G

On Cctober 24, 1992, the Energy Policy Act of 1992 (Public Law No. 102-486)
was signed into law. Section 114 of the Act anends Title Il of the Hoover Power Plant Act
of 1984, and requires Western's custonmers to submt and inplenent IRPs. Mich of this
legislation is consistent with and reinforces Western's ongoing adm ni strative devel oprment
of the Energy Planning and Managenent Program At the tine the Act was signed into
law, this EIS was being prepared and a notice of its availability was being devel oped for
publication in the Federal Register. Changes to Western's Programresulting from passage
of the legislation include an adjustnent to the penalty provision and a requirenent that
Western penalize custonmers not acting in accordance with their IRPs. This EIS recogni zes
and incorporates the Act into the Program Alternatives.

Section 114 of the Energy Policy Act of 1992 specifies that the Nationa
Envi ronmental Policy Act of 1969 (NEPA) shall apply to the Administrator's actions
i mpl ementing integrated resource planning. This EIS conplies with that nandate.

Western recogni zes that many of its customers have already engaged in beneficial
conservati on and demand-si de managenment (DSM). |IRP offers the opportunity to structure
future investnents in these areas to help ensure their cost efficiency. Wstern has prepared
a Resource Planning Guide, an IRP technical assistance tool, which is available for

custonmers as they devel op | east cost resource options for the future

1.3 PROPCSED PROGRAM

Western proposes to establish an Energy Planning and Managenent Programto

replace its GRAC for the C&RE Program and to nmake decisions concerning future

resource conmmtnents to existing custoners. |f adopted, the proposed Program woul d

require Western's long-term firm custonmers to inplenment [ong-term energy planning to

hel p achieve efficient electric energy use. The proposed Program could |ink Western's
power resource allocations to customer progranms for |ong-term energy planning and

efficient electric energy use, or power could continue to be narketed on a project-specific
basis in the future

The two parts of the proposed Program are the Power Marketing Initiative (PM)

and the Intergrated Resource Planning (IRP) provision. Under the proposed PM, three
different groups of alternatives have been developed. Al of the alternatives, except the No-
Action Alternative, include the penalty provision of the Energy Policy Act of 1992. The
groups of PM options considered in this EIS are:
* PM Extension Alternatives - The first group, known as the PM extension
alternatives, would give Wstern's existing custoners relatively long-term extensions of a
maj or percentage of the Federal power resource currently commtted to them subject to
certain provisions. These provisions include the percentage of the allocation, the term of

the contracts, establishnent of a resource pool, and the manner in which the pool would be
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used. Contracts for resource extensions would be signed upon receipt of a custoners
initial IRP by Western.

* PM Limted Extension Alternatives - The second set, known as the PM linited
extension alternatives, would extend resources for 10 years from the date of |RP approval
a relatively short time period. This short extension period is intended to provide Wstern's
existing long-term firm power customers with a term adequate to facilitate the devel opnent
of an IRP and effectuate associated action plans. The extension would act as a bridge to
give Western time to develop project-specific marketing plans and the custoners tine to
devel op and inplenment alternative resources in reaction to any change of marketable
resources as identified in the project-specific marketing plan. Contracts for resource
ext ensi ons woul d be signed upon approval of a custoner's initial |IRP by Wstern

* PM Non- Extension Alternatives - The third set, known collectively as the PM
non-extension alternatives, would not feature any marketing of resources under the
proposed Program Customer integrated resource planning would take place in accordance
with the Energy Policy Act of 1992, and marketing criteria would be separately devel oped

on a project-specific basis.

Coupled with each PM option, the EI'S anal yzed two IRP policy options: [IRP for
all long-termfirm power customers, and adoption of a small custoner exception in
accordance with Section 114 of the Energy Policy Act of 1992

Western nust place its resources under contract to fulfill its mssion as a power

mar keting administration, to repay each project's debt, and to provide its custonmers with
resource certainty. Western's utility custoners have the responsibility to neet the
el ectricity needs of their consumers, which neans the utilities nust guarantee electric
service. Quality utility planning is enhanced when a customer's existing power resources
are stable and reliable. To be considered a stable and reliable part of a custonmer's existing
resources, Western's power allocation nust be secure over a tinme frame typical of |ong-
term firm power sales and purchases in the utility industry.

The proposed | RP provision would require each custoner to establish an energy

managenent program which would be applicable to all customer power resources and not
just the Western allocation. Custoner activities that may fall under the Program
Alternatives (see Chapter 2) include IRP or activities appropriate for certain smal
customers with limted resources. At an earlier stage in this public process, Wstern al so
consi dered a performance plan option. Due to passage of the Energy Policy Act, a
performance plan is no longer a viable option and is no | onger under consideration.

The No-Action Alternative describes Western's current power marketing approach

and the nost recent provisions of the C&RE Program For purposes of analysis, this E'S
assunes an extension of existing power contracts w thout change for a tine period
comparable to the ternms of power contracts currently in effect to provide a baseline for

conparing alternatives. Wstern recognizes that the existing power contracts would
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eventually expire, requiring sone action in the absence of this Program However, in
order to provide a neani ngful conparison between the Program Alternatives and existing

conditions, extensions of present contracts were assumned.

|E_; |E_; |E_; |E_; |E_;
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CHAPTER 2 Alternatives Including the Preferred Alternative

2.0 ALTERNATI VES

Western has proposed a two-part Program that considers tying the allocation of
Western's electric resources to long-term custoner resource planning and the efficient use
of electric energ%. Pot ential Program conponents have been conbined to form 13
alternatives which are described in this chapter. A No-Action Alternative, based on pre-
existing program features, is included in the 13 alternatives. The Preferred Alternative
identified as Alternative 13, is simlar to the provisions of Alternatives 5 and 6

The two parts of the proposed Program are the PM and the IRP provision. Under
the PM, Wstern could give existing customers extensions of a major percentage of the
Federal power resource currently commtted to themw th certain provisions. These
provisions include the percentage of the allocation, the termof the contracts, establishment
of a resource pool, the manner in which the pool would be used, and penalties for
nonconpliance. |If no extension were offered, Wstern would nmarket its resources on a
proj ect - speci fic basis.

The I RP provision would require custoners to establish an energy managenent
program which would be applicable to all customer power resources and not just the
Western allocation. Custoner activities evaluated for inclusion within the |IRP provision
include IRP, or activities anropriate for certain small custoners with l[imted resources. At
an earlier stage in this public process, Wstern also considered a performance Plan option.
Due to passage of the Energy Policy Act, a performance plan is no longer a viable option
and is no |onger under consideration.

The PM and ITRP provision are each nade up of several conponents. These
conmponents have been packaged in different conmbinations to formthe alternatives
described in this chapter. The No-Action Alternative describes Wstern's anended C&RE
program A description of the derivation of the range of alternatives can be found later in
this chapter.

This chapter first describes the different conponents that nake up the alternatives
considered. Many public comments received during the Program devel opnent process
were integrated into the alternatives. Next, options that have been proposed by the public
but that have not been incorPorated into the Program Alternatives are addressed. This
chapter then describes how alternatives were grouped for conparison. Lastly, this chapter
zﬁnnarizes the environmental inpacts of the alternatives, which are discussed in detail in

apter 4.

Since publishing the draft EI'S, Western has chosen a Preferred Alternative. The
Preferred Alternative is made up of the same type of conponents described in section 2.1.
The Preferred Alternative is sinmlar to the provisions of two existing Alternatives 5 and 6
The new Alternative tends to resenble a conbination of these Alternatives. The two
existing Alternatives establish a narrow range of activities in which the Preferred
Alternative would reasonably fit. Because of its simlarity to existing Alternatives, and the
ability to distinguish the Inmpacts of the Preferred Alternative by interpolating between the
existing Alternatives, additional analysis was not conpleted for the Preferred Alternative
The Preferred Alternative is described in section 2.4.5

2.1 COVWONENTS OF PROGRAM ALTERNATI VES

This section describes the conponents that make up each of the alternatives
considered in this EIS

2.1.1 |Integrated Resource Pl anning Provision

The objectives of the IRP provision are to encourage Wstern's custoners to nake

ener gy managenent inprovenents and consider DSM practices to ensure that electrica

power is used in an economcally efficient and environnentally sound manner. The IRP
provi sion would al so support and pronote cost-effective devel opnent of renewabl e

resources by Western's custonmers to nmeet future energy needs.

Two | RP provision conponents are considered, in addition to the No-Action
Alternative, as part of the alternatives. These conponents include |RP and activities
aﬁproprlate for certain small custoners with limted resources. These options were
t horoughly explored during extensive public involvenent conducted prior to the preparation
of this EIS. [IRP provision requirenents would apply to all of Western's long-termfirm
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cust oners.

2.1.1.1 Integrated Resource Pl anning

As defined in the Act, IRP is a Blanning process for new energy resources that

eval uates the full range of possible alternatives, including new generating capacity, power
purchases, energy conservation and efficiency, cogeneration and district heating an

cool ing applications, and renewabl e energy resources, in order to provide adequate and
reliable service to electric custoners. [RP is the focus of the IRP provision of Western's
Program and is now required by Section 114 of the Act. Electric utilities have been
engaged in planning to neet the needs of their custonmers for many years. However, |RP
expands the scope and nature of the planning process and the subject of the analysis. At
utilities already enploying IRP, the scope of planning has expanded to consider energy-
efficiency and | oad nanagenent prograns as resources, the environnental aspects of

energy production, and a variety of resource selection criteria beyond electricity price
(Hirst, Coldman, and Hopkins 1990). Table 2.1 conpares the differences between

tradi tional planning and |IRP

Table 2.1 Differences Between Traditional Planning and Integrated Resource Pl anning

Tradi tional Pl anning I nt egrated Resource Pl anning

Focus on utility-owned central Diversity of resources, including utility-owned plants, purchases

station power plants from ot her organi zations, conservation and | oad managenent
progr amns

P}anning internal to utility, Pl anni ng spread anpng several departnments within utility and

often

prirarily in system pl anni ng i nvol ves custoners, public utility comm ssion staff, and non-

utility

and financial planning energy experts

departnents

Alldresources owned by utility Sone resources owned by other utilities, by small power
producers,
by i ndependent power producers, and by custoners

Resources selected primarily Di verse resource-selection criteria, including electricity prices,

to mnimze eIectricitY prices revenue requirenents, ener?y-service costs, utility financial

and maintain systemreliability condition, risk reduction, fuel and technol ogy diversity,
environnental quality, and econom c devel opment.

Source: Hirst, Goldman, and Hopki ns 1990

Under the proposed Program Wstern would accept I RPs from individua
custonmers or the nenber-based association (MBA) to which they belong. [|RPs prepared
for other governnental agencies would be acceptable as long as they neet Wstern's
criteria. Western also may allow custoners to join together to prepare and subnmit joint
IRPs. Western's acceptance would be based on adherence to the p anning process and
i nclusion of defined contents and el ements. The size and conplexity of individual |RPs
woul d vary dependi ng on custoner size, type, and denographic nature. |RPs nust contain
goal s, schedul es, expected quantifiable benefits, mlestones, and expenditures. The |IRPs
woul d apPIy to all customer resources, not just those purchased from Wstern. An updated
submittal would be required every five years. The follow ng seven elements are Western's
requirenents for a well -devel oped plan, as set forth in the Act:

1) Identify and accurately conpare all practicable energy efficiency and energy supply

resource options available to the custoner.

2) I'nclude a two-year action plan and a five-year action plan which describe specific
actions the customer will take to inplement its IRP
3) Desi gnate |east-cost options to be utilized by the custoner for the purpose of

providing reliable electric service to its retail consumers and explain the reasons why such
options were sel ected.

4) To the extent practicable, minimze adverse environnental effects of new resource
acqui sitions.
5) In preparation and devel opnent of the plan (and each revision or anendnent of the
pl an) provide for full public participation, including participation by governing boards.
6 Include | oad forecasting
7 Provi de met hods of validating predicted performance in order to determ ne whether

objectives in the plan are being net.

One of the IRP elenents is the consideration of environnental effects of resource
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choices. To the extent practicable, custonmers nust consider and docunent the

environnental effects of resource options in their IRPs. The docunentation could be
quantitative and statistically based or the effects could be described qualitatively, depending
on each custoner's circunstances.

Western is not proposing to nandate that mathematically derived economic (dollars)

or statistical values for environnental inmpacts be factored into resource decisions. Such an
effort may not be reasonable, or provide useful information, for many customers. Nor is
Western prohibiting a custoner, if that custoner chooses, from quantifying environnental

i mpacts and considering such values in its IRP. Wstern is encouraging a |level of effort
commensurate with each custoner's individual situation

Externalities

Econom sts often refer to environmental inpacts and costs not reflected in a

transaction as externalities. As an economc term externalities represent costs or benefits

that are not priced in the marketplace (Baechler and Lee 1991; Baunol and Cates 1975).

The persons, firms, or comunities bearing the costs of externalities absorb them without

conpensation. For use in utility planning, Qtinger (et al. 1990) states that environnenta

externality costs are costs to society resulting fromthe provision of electric services, in

addition to costs already incorporated in the price of those services. They are those costs

that occur after all governnent-inposed environmental standards and regul ations are net

and control strategies are enployed. Oher names sonetines used for these costs are

environnental costs, environnmental danmages, and danmage costs.

Sone states, utilities, and Federal agencies are incorporating costs for externalities

into their planning processes. The costs of externalities are not directly passed on to

utilities or consuners. For purposes of conparison and planning, the costs are added to

the capital and operating costs of generation plants and demand-side progranms. Certain

States and utilities are currently using four agproaches to val uing environnenta

externalities. These approaches are described bel ow.

* Damage costs invol ve aPpIyin econom ¢ val uation techniques to estimate the costs

of actual dammges resulting tfromelectricity generation. Three approaches to devel oping

damage costs include quantifying the economc costs associated with each type of damage

usi ng econonetric techni ques such as contingent valuation and hedonic analysis (health

effects, decreased visibility); determining the costs of mtigating the effects (developing a

forest reserve to mtigate CO2 em ssions); and estimating the costs of controlling em ssions

(installing advanced pollution control equipment) (Buchanan 1990).

* The New York Public Service Conm ssion has devel oped a statistical approach to
assigning scores and weights to environmental inpacts to air, |and, and water (Baechler
and Lee 1991; Putta 1990). Scores are assigned based on the magnitude of an inmpact or a
qualitative neasure of its severity. Wights depend on the relative cost of controlling or
mtigating an attribute of the damage costs attributable to the inpacts.

* Sonme States use a sinple adder to account for the differences in externalities
produced by different resources. Wth this approach a technology resulting in certain types
of inpacts, such as thermal plants that emt CO2, has a percentage added to its estinated
costs.

* Sone States require regulated utilities to account for the costs of externalities, but
do not prescribe a particular method.

The costs applied or suggested by different organizations are listed in Table 2. 2.

The costs presented are based on values for generic plants. These costs have been used in
eval uating conpetitive bids for new generation proposals. Actual plants with specific

em ssion estimtes would likely result in different costs.

Western is not proposing to require the quantification of environmental

externalities, wth mandatory use of these values in customer resource decision-meking, as
part of the Program Several reasons underlie this approach. First, this controversial issue
I's presently the subject of public debate and scientific analysis with no consensus being
reached. Until this debate and analysis has been resolved, it would be premature to attenpt
to require Western's custoners to calculate the cost of environnental externalities. Second
even with technical assistance from Wstern, Wstern's custonmers would find it very
difficult to develop appropriate quantifications of the environmental inpacts of the

mul titude of resources that they now use and plan to use in the future. Finally, the Act
requires Western's custoners to mninmze adverse environnental effects of new resource
acqui sitions to the extent practicable and to provide reliable electric services which will, to
the extent practical, mnimze life-cycle systemcosts. This Congressional direction
establiﬁhes an IRP review standard different from a nandatory environnental externality
appr oach.

2.1.1.2 Oher Planning Processes

Section 114 of the Act specifies that for certain custoners with annual energy sales
or usage of 25 GM or less the Administrator may establish and apply different regul ations
if it 1s found that these custonmers have limted econom c, managerial, and resource
capability to conduct IRP. Such custoners are required to consider all reasonable
opportunities to neet their future energy service requirenents using DSM new renewabl e
resources, and other |ow-cost prograns that minimze, to the extent practicable, adverse
envi ronnental effects.
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2.1.2 Power Marketing Initiative

The PM features sonme alternatives that would extend commtnents of a npjority of

Federal resources to existing custoners under Ion? termfirmcontracts. The objective of
these alternatives would be to foster custoners ong-term resource planning and to

pronote overall electric resource efficiency by using Federal resources to encourage energy
efficiency. An associated objective would be to streamine future Federal power narketing
activities, including potential adjustnments to narketable resources and possible wthdrawal s
for defined purposes. Oher alternatives feature a relatively shorter resource extension or
woul d have Western narket its resources on a project-specific basis in the future.

Western has conbined the IRP and PM conponents to form the range of

alternative analyses in this EIS. Tables 2.4 and 2.5 sunmarize the various I RP and PM
conmponents used for the analyses. Table 2.6 describes the alternatives devel oped fromthe
components, including the Preferred Alternative

Table 2.2. A Conparison of Externallty Costs that Wuld Be Added to O her Resource
Costs for the Conpetitive Ach|S|t|on o} FlrnlEnergy (1990 mill s/ kwh) )
Resource Type BPAMa Calif Nevada New Yor k G tinger”b

Pul veri zed Coal 5.1 83.1 46.5 45. 4 9.1 39

At nospheric Fl uidi zed
Bed Coal 3.0 29.3 28.9 27.8 3.3 28

Coal Gasification 2.5 21.0 25.7 27 2.5 25

Sinple Cycle CT 1.5 28 22.4 21.8 3.4

Conbi ned Cycle CT 1.4 16.5 19 15 2.3 10

New Hydroel ectric 2.0

Nat ural Gas Cogeneration 1.2 10. 8 9.8 9.5 1.5

Exi sting Hydroelectric
Aﬂdlt?ons 1.0

Ceot her nal 1.0

W nd 0.5 0-1

Sol ar 1.0 0-4

Conservati on 0

Wyod- Fi red Cogeneration 3.8 61.4 16.5 16.5 6.1 0-7

Muni ci pal Solid Waste-

Fired Cogeneration 7.9 127 26.3 26. 3 9.9

Nucl ear 2.0 29

BPA Bonnevill e Power Adm nistration

CT = conbustion turbine

Source: Bonneville 1992 and Otinger et al. 1990

a These are the current nunbers; personal commruni cation with Shep Buchanan,
Bonnevill e Power Adnministration, October 11, 1994.
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b Costs for this columm only are in 1989 m |l s/ kW.
Table 2. 3. Environnental Externality Values (1990 $/ton)
Sul fur Ni t rogen Car bon Vol atil e
Sour ce Di oxi de i des Di oxi de Met hane Particul ates Organi cs
Tellus Institute 1, 560 6, 800 24 240 4,180 5, 540
Calif. Energy Comm 18, 140 9, 300 8 80 12, 220 5,220
New Yor k DPS 860 1,920 1 0 340 0
So. Coast AQWD 78, 400 274, 000 0 0 46, 000 30, 400
PACE 4,240 1,720 14 0 2,480 0
Bonnevill e 400- 3, 600 60- 800 6 0 160- 1, 600 0
“Sweden 2,380 6, 360 40 0 0 0
Oregon a 2, 000- 5, 000 0 10- 40 0 2,000- 4, 000 0
M nnesota b 0- 300 68. 80-1, 640 5.99-13.60 166. 60- 2, 380 1, 180- 1, 200
W sconsin ¢ 0 0 15 150 0 0
Massachusetts c 1, 700 7, 200 24 240 4,400 5, 900
Nevada c 1, 644 7, 166 24 232 4, 406 1, 244
g :2 %882 %5%825 ggﬂiggé Eﬁglgc Hgiiigggg E8¥E258R%=¥ g%ggigi Alliance to Save Energy et al
glggz)Source: Nort hwest Power Pl anning Council (1994)
Table 2.4. Summary of the |IRP Conmponents Considered by Western

| RP Conponents

I ntegrated Resource Plan

IRP required for sone or all custoners

IRP is a process where supply-side and
demand- si de resource options are

consi stently evaluated together to deternine
how to serve the electricity needs of
consuners at the |owest reasonable cost.

O her Planning Options

RP required for nost custoners, but

Western woul d establish different

regul ations for certain small customers with
total energy sales or usage of 25 GM or

| ess which are not nenbers of a joint action
agency or a generation and transm ssion
cooperative with power supply

responsibility. These custoners shall
consider all reasonable opportunities to neet
future energy services requirenments using
demand- si de techni ques, new renewabl e
resources, and other prograns that provide
retail custoners with electricity at
possi ble cost, and minimze, to the extent

t he | owest
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practicabl e, adverse environnmental effects
(Energy Policy Act of 1992).

Table 2.5 Sunmary of the PM Conponents Considered by Wstern
PM Conponents

Ext ensi on Peri od
10, 15, 25, or 35 years, or on a project-
specific basis. The Preferred Alternative has
an 18 to 20-year extension.

Per cent age Extension
90% 95% 98% or 100% of marketable
resource; adjustnment due to operationa
changes possible; adjustment only after an
appropriate consultation process. The
Preferred Alternative is project specific.

Resour ce Pool
10% (provi des support of existing customner
devel opnent of new C&RE technol ogi es),
5% or 2% for new
custoners/contingencies. No resource poo
for some alternatives. The Preferred
Al ternative includes project specific resource
pools that nmay be used for various
pur poses.

Resour ce Adj ustnent Provisions
Tied to extension period; none for sone
alternatives; limted if contract extension is
15 years; one adjustnent if extension is 25
years; two if extension is 35 years, project
use adjustnents are based on existing
contract principles. One alternative would
i ncl ude adjustnents on 5 years' notice for
limted purposes.

Penal%x

| alternatives contain the penalty
provi sions prescribed in the Energy Policy
Act. These provisions call for a 10%
surcharge for nonsubmittal after 1 year from
new rul e adoption, or when customers fai
to conply with approved plans; or after 9
months for failure to submt after the
Admi ni strator di sapproves a plan; 20%
surcharge after second year of
nonconpli ance; 30% surcharge in third year
of nonconpliance. This tinme line is
illustrated in Figure 2.1. The Act also
allows for a 10% power reduction as an
optional penalty.

Al'l alternatives contain the penalty provisions prescribed in the Act. These

provisions call for a 10 percent surcharge for IRP nonsubmittal after one year from new

rul e adoption, or when custoners fail to conply with approved plans, or after nine nonths
subsequent to Western's Adninistrator disapprovin? a plan when no satisfactory

resubmttal occurs. A 20-percent surcharge is called for after the second year of
nonsubmittal, the first year after failure to conply with a plan, or 21 nonths after a plan is
disaﬁproved when no satisfactory resubmittal occurs. A 30-percent surcharge is mandate

in the third year of nonsubnittal and thereafter, the second year and thereafter after failure
to conply with a plan, or 33 nonths after a plan is disapproved when no satisfactory
resubmttal occurs. This time line is illustrated in Figure 2.1. The Act also allows for a 10-
percent power allocation reduction as an optional penalty. In addition, Wstern proposes
application of the penalt¥ for nonsubmttal of an annual progress report in a tinely nanner.

A detail ed description of the range of PM conponents analyzed in this EISis

provi ded bel ow. Assunptions used for nodeling purposes are described in Chapter 3.

PM Conponents Val ues or Ranges Used For The EI'S Anal ysis
Ext ensi on Peri od

1) For PM Extension Alternatives, 15, 25, or 35 years
starting at expiration of existing contracts.

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/06€is0182_2.html[6/27/2011 10:56:07 AM]



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

2) For PM Linmited Extension Alternatives, 10 years starting with IRP _ o
approval . After 10 years, new contract extensions would be deternined by project-specific
mar keti ng pl ans.

3) ~For the PM Non-Extension Alternatives, the extension would be
determ ned by project-specific marketing plans.

Percent age Extension 90% 95% or 98% of nmarketable resource available at the
end of the term of existing long-term contracts; 100% of
exi sting conmtments for certain alternatives.

The anount of power to be extended to an existing.custoner under the PM
Extension Alternatives would be deternined according to the follow ng formula:

Contract Rate of Delivery (CROD) extension =

(Custonmer CROD today / total project CROD under contract today) x o
percent extension x resource available at the end of the term of the existing contracts.

Where contract rates of delivery vary by season, the fornmula would be used

on a seasonal basis. A simlar pro rata approach would be used for energy extensions.
Determ nation of the anmount of resource available after the existing contract expires, if
significantly different from existing resource comitnents, would take place only after an
appropriate public process.

Resour ce Pool
1) 10% of potential allocation reserved (coupled with 90% extension) for new

custoners, "contingencies," and support of existing custoner devel opnent of new
technol ogi es for conservation or renewabl e resources.

2) 5% or 2% (coupled with 95% and 98% extension) for new custoners and
"contingencies."

3) One alternative couples a 98% extension with 2% for new custoners only.
4) The PM Limited Extension Alternatives include a 100% extension for the

duration of the 10-year extension.

5) Any resource pool for the PM Non-Extension Alternatives would be
proposed on a project-specific basis.

6) Any resource pool for the Preferred Alternative would be established on a

proj ect specific basis. A resource pool of up to 6% would be established for the Pick-

Sl oan M ssouri Basin Program - Eastern Division and Lovel and Area Projects consisting

of an initial extension followed by additional w thdrawal opportunities 5 and 10 years into
the contract term The pool nmay be used for all purposes described in other alternatives.

New custoner eligibility is linmted by three factors: preference, utility status by a )
certain date, and being located in marketing area; one-tinme allocation for new custonmers is
through a separate public process.

Resour ce Adj ust nent Provi si ons
1 Limted adjustnent provisions (in conjunction with the 15-year extension
option); no withdrawals for new customers; project use wthdrawals can take place based on
exi sting contract principles.

2) One window to adjust marketable resources hal fway through extension
period (in conjunction with the 25-year extension option); no withdrawals for new
custoners; project use withdrawal s can take place based on existing contract principles.

3) Two wi ndows to adjust marketable resources at 15 years and 25 years (in )
conjunction with the 35-year extension option); no wthdrawals for new custoners; project
use withdrawal s can take place based on existing contract principles.

4) Two alternatives (Alternatives 8 and 13 in Table 2.6) allow for adjustnents

wth 5 years' notice. The adjustnment may only be used in response to changes in

hydrol ogy and river operations. Project use withdrawals can take place based on existing
contract principles.

5) ~Contract extensions would be determined by provisions in project-specific
mar keting plans in the PM Non-Extension Alternatives.

Penal ty

The penalty provision (as nandated by Congress in the Act) would be triggered by
nonsubmttal of an IRP in accordance wth established deadlines; not reasonably addressing
the seven IRP elenents or other requirenents; nonsubmittal of an annual progress report in
a ti mal?/ manner; or no good faith customer conpliance with an approved I RP. Thereafter,
a monthly surcharge of 10% of the purchase price on all power obtained b?/ a custoner
from Western woul d be assessed for each of the next 12 nonths of nonconpliance;
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increasing to 20% for each of the followi ng 12 nonths of nonconpliance; and increasing to
30% thereafter until conpliance takes place. Wstern reserves the right, in Iieu of Inposing
a progressive surcharge, to inpose instead a 10% resource wi thdrawal penalty if

extraordi nary circunstances exist. Penalty provisions would be incorporated into contracts
that extend resources.

Table 2.6 Summary of Energy Pl anning and Mangement Program Alternatives Including the Preferred
Alternative

Figure 2.1. Surcharge Penalty Provisions of the Energy Policy Act of 1992 a

2.1.2.1 PM Extension Alternatives

For those alternatives featuring relatively |longer term extensions of resources,

Western proposes to apply the PM for custoners whose firmelectric service contract(s)
expire after Decenber 31, 1995, and before January 1, 2005, if consistent with other
contractual and legal rights. Wstern projects that would be proposed for initial coverage
under these alternatives include the Pick-Sloan Mssouri Basin Program Eastern Division
and Lovel and Area Projects. Resource extensions under this group of alternatives would
take place upon receipt of a custoner's |IRP by Wstern.

As for the Central Valley Project (CVP) resources, all power contracts between

Western and its long-termfirm custoners expire in 2004, as does the Western-Pacific Gas
& Electric Conmpany integration contract. Because Wstern is presently preparing an EIS

on Sacramento Area O fice power marketing in the post-2004 tinme period, Western will not
make any decision at this tinme about the application of the PM to the CV/P. (A notice of
intent to prepare an EIS on the proposed Sacranento 2004 Power Marketing Program was
published 1n the Federal Register on August 10, 1993 [58 FR 42536 as amended by 58 FR
43105, August 13, 1993]). Western will utilize the know edge gained from this Energy

Pl anni ng and Managenent Program EIS in the Sacramento 2004 power marketing EIS.

The Program EIS wll consider the environnmental inmpacts of applying the Program
Al'ternatives to the CVP. As a result of further analysis in the 2004 power narketing plan
El' S, West e(rjn may at a |ater date propose adoption of the PM for the CVP in the post-2004
tinme period.

| f agopted, application of this PM to the Salt Lake City Area/lntegrated Projects
gSLCA/I P) resources would be evaluated after the ongoing electric power marketing EIS

or that project is conpleted and the associated narketing criteria and contracts are

i mpl emented. Western's preparation of that EIS formally started with the publication of a
notice of intent to prepare an EIS in the Federal Register on April 4, 1990 $55 FR 12550).
Western's Salt Lake City EIS is separate and distinct fromthe U S. Bureau o

Reclamation's EI'S on the operations of den Canyon Dany the notice of intent to prepare
Egi (ERezsg%g/on Dam draft EIS was published in the Federal Register on Cctober 27, 1989
For this group of alternatives, Wstern also progoses to eval uate possible further
application of the PM at |least 10 years before the term nation of other Western firmelectric
service contracts that expire after January 1, 2005-principally the Parker-Davis and

Boul der Canyon Projects. Determnation of further application of this initiative would be
published in the Federal Register after an informal consultation process.

For purposes of analysis, this EI'S evaluates inpacts associated with these PM

Extension Alternatives based on the assunption that the PM would be applied to all of
Western's projects.

Under the PM Extension Alternatives, the current narketing criteria would remain

in effect until the existing contracts expire. Wstern proposes to retain significant
provi sions of existing marketing criteria for those projects that will extend resource
commitnments beyond the current expiration date of long-termfirm power sales contracts.
Western wants to retain such inportant marketing plan provisions as classes of service,
marketing area, and points of delivery to the extent that these provisions are consistent wth
the proposed PM. The PM, allocation criteria for potential new purchasers, and retained
provi sions of existing marketing criteria would constitute the future narketing plan for each
project under these alternatives. Any necessary anendnents to existing power marketing
criteria could be pursued at the time that deternmination is nmade of the resource that will be
avai l abl e after existing contracts expire.

The PM conponents under these alternatives include different possibilities for the
contract extension term l[1)ercent age extension, existence of a resource pool and contract
adj ustnment provisions. These features could replace key portions of Wstern's existing
power marketing contracts that are described in Section 2.1, which discusses the No-
Action Alternative. These features would not take effect until existing contracts expire.
Contract adjustnment provisions for the PM Extension Alternatives vary depending

on the length of the resource extension. Limted adjustnment provisions are proposed for
the 15-year extension options; one w ndow to adjust marketable resources is featured

hal fway through the 25-year extension period options; and two adjustnent w ndows, at 15
and 25 years, are proposed for the 35-year extension options.

Adj ustnent provisions for Alternatives 8 and 13 would be different than for the

other alternatives. The adjustnent provisions are different in response to conments raised
during the public participation process. Adjustnments could be made on five years' notice
only in response to changes in hydrology and river operations. Adjustnent would take

pl ace only after an appropriate consultation process. Adjustnents to contractual
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commitnments could take place sooner if nmutually agreed to by Western and the custoner.
Project use withdrawals coul d take place based on existing contract principles.

The adjustnent provisions incorporated in Alternatives 8 and 13 would allow for
tinmely response to changes in river operations and hydrol ogy, while 3ivin custoners
ampl e notice before any adjustrment. The reasons for adjustment would be [imted to only
hydrol ogy and/or operations to nake Wstern's resource as firmas possible, while
mtigating the need for possible purchase power requirenents to neet firmload. Wstern
bel i eves this approach bal ances the need for reliable firmresources for custonmers with the
recogni zed potential for future changes in avail able hydroel ectric power resources.

A relationship would exist between the |ength of the contractual extension and the
percentage of the extension in this set of PM Alternatives. The |longer the term of the
resource extension, the greater the risk in commtting to a high |level of resource
availability. Western believes that a resource extension should provide the resource
stability needed for effective IRP. A short extension period mght be insufficient to
mai ntai n an adequate customner ﬂlanning hori zon and to allow for [ong-term project
financin?. For exanple, the short-term allocation of power to entities on the basis of
energy-efficiency acconplishnents woul d underm ne resource certainty, which is the
foundation of quality IRP. An extension beyond 35 years is sinply too far into the future
to conmit resources, as Western's flexibility to respond to changing circunstances woul d
be conprom sed

Western believes that an extension of |ess than 90 percent of the resource to existing
custonmers may |ead to unnecessary power supply dislocations and potential devel opnent of
new, but |argely unneeded, supply-side resources, |essening the efficiency of the integrated
system and defeating the purpose of |IRP

2.1.2.2 PM Limted Extension A ternatives

This set of two PM alternatives would extend conm tnents of Federal resources to

exi sting custonmers for a period of tine sufficient to allow 1) the devel opnment of project-
specific narketin% pl ans by Western, 2) custonmer planning for resources in the event the
proj ect-specific hydropower resource is adjusted, and 3) the acquisition of any resources
chosen during the custoner planning process. Contracts for resource extensions would be
siﬂned upon approval of a custonmer’s initial |IRP by Western.

The objective of this group of alternatives would be to provide Wstern's custoners
with the mni num extension necessary to support customer preparation and inplenentation

of IRPs. Under the Energr Policy Act of 1992, custonmer |IRPs are due to Wstern one
year after the final regulations becone effective. Two- and five-year action plans are
required in each IRP. Western believes that custoners nust have sufficient certainty
regardi ng hydropower availability to plan intelligently on a |east-cost basis for the future.
If existing long-term firm hydropower conmmtnents expire within the custonmer's planning

hori zon, quality least-cost planning for the future cannot take place with any confidence
The limted extension group of alternatives would respond to this situation by extending
100 percent of existing resources to existing custonmers for 10 years fromthe date of IRP
approval by Wstern. This approach would provide for an allocation until project-specific
marketing criteria can be devel oped and custoners can adjust to the results. These
alternatives are different fromthe others in that the extension of resources would be
contingent on submttal and aﬁproval of an acceptable IRP

The intent associated with this set of alternatives is to extend resources for a period

of time adequate to effectuate a customer's IRP. For purposes of nodeling and anal ysis, a
10-year period was tentatively chosen as an appropriate length for several reasons. |If no
long-term firm extensions are nade pursuant to the Program Western nust devel op
project-specific marketing and allocation criteria for the time period after the limted
extension expires. Assumng that environnental inpact statenments are required, Western
estimates that it would take three to four years to conplete each marketing plan, depending
on the level of controversy. |If less than 100 percent of the resource were allocated to
exi sting customers, other resources would have to be identified by the custonmer to repl ace
the unextended resource. This planning process could take as long as one year to

complete. Resources identified in an IRP could be supply-side (elther construction or
purchase), demand-side, or renewable in nature. Inplenentation of denand-side neasures
could take as long as three years, while construction of supply-side resources could take
fromthree to 10 years, depending on the character of the resource. Ten years appears to
be a time period within which all of these activities could be acconplished, and Is
consistent with the shortest long-term planning horizon used in the electric utility industry.
These PM alternatives would appl¥ only to projects where existing long-termfirm
contracts expire within 10 years of the date of initial IRP approval by Wstern. Custoners
with contracts for long-term firm power from the Pick-Sloan M ssouri Basin Program

Eastern Division would likely receive resource extensions for five to six years under the
PM Extension Alternatives, depending on the date of |IRP approval. Custoners with
contracts for power fromthe Loveland Area Projects would probabl¥ only receive

extensions for one or two years, while entities purchasing power fromthe Central Valley
Project or the Salt Lake City Area Integrated Projects could also receive nodest extensions.
This alternative would not be applicable to resources under contract far into the future, such
as the Parker-Davis and Boul der Canyon Projects; a limted extension in support of IRP
reffectuation is unnecessary when existing contracts extend far into the future.
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2.1.2.3 PM Non-Extension Alternatives

Under this set of alternatives, Wstern would inplenment the provisions of the

Energy Policy Act of 1992 without extending resources under this Program These
alternatives conbine the requirenments of the Energy Policy Act of 1992 (including the new
enalty provision) with the PM provision of the No-Action Alternative. Al power would
e marketed on a project-specific basis, with independent public processes and
envi ronnent al docunentation

2.1.3 Conservation and Renewabl e Energy Program - An El enent of the No-Action Alternative

In 1981, Western devel oped and began inplenenting a power narketing contract
article requiring purchasers of long-termfirm power (Wstern's custonmers) to develop a
C&RE program The C&RE program forns the No-Action Alternative. GRAC specify
the requirements for custoner C&RE plans. The GAC were published in the Federa

Regi ster (46 FR 56140) on Novenber 13, 1981. Legislation reinforcing Wstern's
ongoi ng programwas included in Title Il of the Hoover Power Plant Act (42 USC 7275-
7276). After the Hoover Power Plant Act was passed, an amendnment to the G&AC was
published in the Federal Register (50 FR 33892 1985). G&AC requirenents are
Incorporated into a C&RE contract article, which is part of a custoner's existing power
mar keting contract. The contract articles contain a nonconpliance penalty provision of a
10- percent reduction in Wstern power contract conmtnents.

Western notified the public in January 1993 that it would no |onger require
custonmer conpliance with the G&AC in order to facilitate the preparation of |IRPs by
Western's long-term firm power custoners (58 FR 3552). To have a basis for conparative
anal ysis, the No-Action ternative assunes the G&AC woul d have continued in the
absence of Program adoption and passage of the Energy Policy Act of 1992.

Under the GRAC, custoners were responsi ble for devel oping and inpl enenting

prograns for efficient energy production and conservation goals. A custoner's program
subm ssion described specific programcontent. \Wstern's C included a list of
suggested actions for customer consideration. This list is reproduced in Appendix B. The
list is broad and includes activities in the areas of energy consunpti on efficiency

i nprovenents, use of renewabl e energy resources, |oad managenent techniques,

cogeneration, rate design inprovenents, production efficiency inmprovenents, and
activities conducted for other agencies. Wstern gave full or partial credit for prograns
required by other entities that met the requirenents of the C&RE program

Acceptance criteria for customer prograns were based on the custoner's

cIaSS|fhcation (i.e., cooperative, public utility district, etc.) and the level of effort
roposed.

EUsPonEr prograns were required to contain a mni num nunber of annual on-going or

pl anned activities. The nunber of activities varied by utility type and the quantity of system
sal es or consunption. The snallest custoners were required to do one C&RE activity; the
| argest custoners five. Table 2.7 shows the required nunber of activities for eac
custoner type. o _ )

~The descriptions of these activities, including goals and schedules, were the nost
|nPortant elements of a C&RE plan. The custoner's program subnittal included the
following items as part of this description:

* a description of each ongoing or proposed Program activity, custonmers are to use
the G&AC list for activity selection (this list is contained in Appendix B). Were energy
savi ngs or added energy/capacity supply goals may be quantified for each activity, such
data shoul d acconpany each program submttal

* identification of custoner goals, plans, schedules, and locations for each activity

* nmet hods for determining successful Frogran1acconp|ishnﬁnt

* docunents prepared for other Federal, State, or |ocal agencies that could be
submitted in lieu of or supplenental to Western's requested information

* specific areas where a custonmer feels that assistance is needed from Western

* identification of potential adverse environnental inpacts and issues of proposed
C&RE activities

* any additional data or information that a custoner wants to include as part of a

program descri pti on.

Western reviewed custoner prograns every two years. FEvery four years
verification of at |east 70 percent attalnment of goals was required. Western's C&RE
revi ew process consisted of the follow ng el ements:

* review ng custonmer submi ssions against defined criteria
* answering customer questions and providing necessary assistance
* i mposing penalties if a custoner 1s found in violation of its contractual C&RE

obl i gation.

Western conmtted to review and may nodify the GRAC criteria at intervals of not
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|l ess than three years or nore than five years (50 FR 33892 - 33899, August 21, 1985). It
was as a result of one of these reviews that Western initially proposed the program

nodi fication assessed in this ElS.

Western recogni zes that the past efforts of many of its custoners in inplenmenting
conservati on and DSM have been significant and have far exceeded the nini num

requi rements under the C&RE program Historic investments by Western's custoners wll

i nfluence the future resources available for consideration in an IRP

Al t hough enforcenent provisions for nonconpliance with the G&AC are included

in all Tong-term firmcontracts, the existing C&RE programis not directly linked to power
mar keting provisions such as contract extensions and percentage allocations.

Table 2.7. Required C&RE Ongoing Activities for Custoner Prograns

Cust oner Type Total custoner system sales or annua
consunption if a nonutility (in GM/yr)
<50 50 - 100 >100

Cooper ati ves
Muni ci palities

Public utility districts

I nvestor-owned utilities

3 4 5
3 4 5
3 4 5
Federal or State agencies 3 4 5
3 4 5
Parent entity and nenbers 3 4 5

3 4 5

Public power district

Irrigation district with
utility function 3 4 5

Irrigation district wthout
utility function 1 1 1

Sour ce: 50 FR 33897

2.1.4 Technical Assistance - An Element Common to Al Alternatives

Western's technical assistance program has been successful in helping utilities neet
program requi renments and acconplish their goals in conservation and renewabl e energy.
Western fully intends to continue providing its customers with an appropriate |level and m x
of technical assistance.

Techni cal assistance is a program el ement that spans across all alternatives.
Western is committed to the pursuit of technical assistance activities, and recognizes that the
|l evel of effort and the types of activities would be sinmilar under the various alternatives.
The content of specific workshops or seninars that Wstern may offer might vary under
the alternatives because of differing programrequirenments and custoner needs. However,
these variations are likely to be mnimal and would not affect the level of overall effort.
Since 1981, Western has provided its customers with a wide range of technica
assi stance in support of the conservation and renewabl e energy program The approxi mate
budget for this support in fiscal year 1995 is $5.0 million. Additional funding from
sources providing conplenentary service and partnerships with custoners continues to be
sought to | everage the benefits of the service, reduce financial risk, and renove barriers to
the successful application of enmerging technol ogies.

Western evaluates its involvenent and support for technical assistance and
technol ogy transfer activities against the following criteria, which are consistent with those
for a successful energy managenent ﬁrogran1 the activity nmust mmintain or enhance the
existing level of energy service; the activity nust produce benefits that equal or exceed the
cost to the customer and/or consuner; the benefits nust be neasurable; and the activity

must be environnentally sensitive.

IRP is the focus of Western's support activities. An exanple of this IRP focus is
Western's devel opment of a series of workbooks known as the Resource Planning Quide

(RPG. The RPG which has been under devel opnent for a nunber of years, provides
Western's custoners with a guide to the devel opment of an IRP process. The RPG has

been well received as a valuable planning tool for the future. The RPG which was

devel oped with the participation of nore than 40 utilities, is now available in a conputer
disc format for custoner use in conpliance with the final Programregulations. Activities
such as workshops, peer matches, seninars, equipnment |oans, technology transfer,

publications, and cooperative cost-shared efforts with custoners and other supporting

organi zations would continue, especially as they relate to IRP. In addition to those

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/06€is0182_2.html[6/27/2011 10:56:07 AM]



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

ongoi ng assi stance efforts, Wstern is willing, in cooperation with its custoners, to
deveIoP joint venture DSM and renewabl e energy pilot/ denonstration projects. Sone

possi bl e additional activities include assistance in devel opi ng new funding and incentive
progranms to promote DSM and locally based technical services to specific custoner
groups. One specific exanple of this is a photovoltaics "circuit-rider," a technician who
provi des support services to a group of customers who participate in the funding.

Western's technical assistance support is available to custoners upon request. The
techni cal assistance Western offers is best described as a set of tools which custoners use
in support of neeting their contractual obligations. Not all custoners need or want such
assi stance. On the other hand, technical assistance will help many custoners to neet or
exceed program requirenents.

Western's technical assistance has been tailored each year to neet the current needs
of the program and the custonmers. @G ven the nunerous changes and chal | enges
experienced and anticipated in the utility industry, and rapidly changing technologies, it is
not possible to project exactly what the content of technical assistance efforts nay be over
the projected term of ﬁroposed contract extensions. Technical support nmust remain flexible
and capable of rapid change. Wstern has provided for such change in the | ast decade and
will continue this practice in the future.

External factors may have the npbst influence on the types of assistance that will be
needed. For exanple, Western may need to train its custoners in the future in the
appl i cation of new technol ogi es that have not yet been devel oped, or new approaches t hat
are yet to be designed. As specific technical assistance activities are proposed in the future,
they will be evaluated for appropriate docunentation under NEPA.

2.2 | SSUES NOT | NCORPORATED | NTO ALTERNATI VES

The range of alternatives incorporated into this EIS was determined after an

extensive public involvenment process which included 53 public neetin%s and wor kshops

and distribution of eleven newsletters and one brochure to explain the issues and allow for
public involvenent. Ranges of alternatives were set forth in a public newsletter distributed
In Septenber of 1991; these initial ranges were explained and discussed in a public neeting
hel d on Septenber 30, 1991, in Denver, Colorado. |In addition, eight alternatives
morkshogs were held in March and April of 1992 to help further define alternatives. Eight
public hearings were held in April and May of 1994 to receive coment on the draft EIS

A nunber of I1ssues raised during the Program devel opment process have been
found to be not responsive to the need for the Programor its purpose, and were determ ned
to be outside the scope of Western's analysis. Therefore, these issues were not
incorporated into alternatives evaluated in this EIS. The followi ng subsections provide
clarification and informati on about these issues.

2.2.1 Transm ssion Access

Western encourages and practices open transm ssion access. However, Wstern

believes that giving credit to a customer providing access to its transmission systemis not
within Western's specific need of encouraging custoners to pursue inprovenents in their
energ% managenent efforts. The inportant and controversial issue of transm ssion access
wi Il be addressed and resol ved through ot her processes. Even though the issue of

transm ssion access will not be addressed through the decision-nmaking process addressed

by this EIS, Wstern believes that access to reasonably priced transnission is an inportant
consideration in a customer's resource comparisons and evaluations in an IRP. This is
esPeciaIIy the case when a particular custoner needs transm ssion access to acquire a cost -
effective resource

2.2.2 Incentive Rates/Rate Design Mdifications by Western

Incentive rates and rate design nodifications are not analyzed as part of this EI S
VWiile alternatives to Wstern's rates and rate designs mght encourage conservation, they
woul d not encourage conprehensive |ong-term energy managenent planning by Wstern's
customers. Western believes that incentive rates and rate designs to encourage
conservation should be appropriately analyzed in subsequent environnmental docunentation
associ ated with proposed changes to the existing rate and rate design nethodol ogies, within
the | ong-established, public rate-naking process. Procedures to ensure appropriate public
participation in the rate devel opnent process are set forth in 10 CFR 903.
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2.2.3 River and Dam QOperations

The PM portion of the Programincludes conponents for the anount of resource

extended to current custoners, the length of the extensions, and the anpbunt of resource
designated for a resource pool that may be used for several purposes. The Program does

not propose to alter the total anobunts of power or energy narketed by Western, or to neke
changes in the conditions for marketing of power and energy, or to nake changes in the
operations of any generation facilities. |In fact, the Programis intentionally designed to
respond to chan?es in marketabl e resources due to hydrol ogy or operational changes,
which very likely would be initiated by agencies other than Wstern.

Any proposed future changes to marketing conditions, or to river or dam

operations, or any other action that may cause such changes woul d be a separate Federa
proposed action wth its own purposes and needs. Such actions HHK refer to this EI'S and
woul d have separate NEPA environnmental docunentation to analyze the inpacts from

defined actions to specific river systens.

The Program wi |l neither cause changes to river or dam operations nor will it

i npede such changes. All alternatives are neutral with respect to river and dam operations,
even Ihou?h some may offer Western nmore flexibility in responding to operational changes
stemming from other actions or projects.

2.2.4 Ecological and Recreational Resources

In a manner sinmilar to the preceding river and dam operations issue, the proposed
Program does not change the conditions under which Wstern markets power and energy,
or the operation of rivers or dans. Any future changes to power narketing conditions or
changes to river or dam operations that may have inpacts on ecol ogical or recreationa
resources are separate proposed actions with their own purposes and needs. Such actions,

whi ch may be proposed by other Federal agencies, will have their own NEPA

envi ronnent al docunentati on.

The Program will neither result in changes to ecol ogical or recreational resources
caused by changes in river and dam operations, nor wll it inmpede such changes. Al

alternatives are neutral with respect to these ecol ogical and recreational resources, even
t hough some may offer Western nore flexibility in responding to future changes.

Custoner responses to Western's proposed Program may result in ecol ogical inpacts,

whi ch are described in Chapter 4 and summarized in Section 2.5.

2.2.5 Regional |IRPs

During the scoping process, comment was received that Western shoul d devel op

regi onal integrated resource plans (IRPs) for each of the geographic regions it serves, either
by river basins or sone other denographic boundaries. Such IRPs would, al nost
definition, be extensive in scope and require the expenditure of substantial resources.

Sone opinions favor the inclusion of such IRPs in this Program

Western has no |oad growth responsibilities - the power customers do. Western

markets a fixed supply of hydroelectric power that i1s subject to seasonal weather
fluctuations in various geographical regions. The vast npjority of Western's custonmers are
not solely dependent upon Western for their supply of power. Wstern does not have

| egislative or regulatory authority over the supply or demand of the custonmers its serves
Under these circunstances, it is neither appropriate nor feasible for Wstern to attenpt to
develop regional IRPs for its 15-state service territory.

Western believes that resource, geographic, and other differences anong areas of

its service territory will be evident as a result of any IRP process conducted by its
custoners, and therefore, it is unnecessary to attenpt to nodify the "process” itself to the
needs of different regions. Regional sensitivities are reflected in this EIS and will be

hi ghlighted in customer |RPs.

2.2.6 Conservation Purchases by Wstern

The option for Western to purchase energy conservation in lieu of furnishing a
supply of power fromits hydroelectric resources was suggested during the scoping

process. _ o o S

Western has conmtted to the use of principles of IRP in its resource acquisition
and transm ssion planning activities. This conmitnment is being pursued through a separate
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public process. Acquisition of demand-side and efficiency resources will be considered by
Western in the future, but is outside the scope of this EI S

2.2.7 Project Use Efficiency

Western received comments that it should invest in energy use efficiencies for
project use |oads. Project use power is that power reserved to neet project needs as
aut horized by Congress, such as main lift punping for irrigation, station service, and
salinity control. Western markets power available in excess of that needed to serve project
pur poses.

Western received comments that it should allocate the project use energy saved to
preference custoners or reduce firnin? purchase power requirenents. Wstern also
recei ved a comrent that custoners could be given the opportunity to nmake efficiency
i nprovenents in exchange for the energy saved.

I nvest ment opportunities have been discussed with the U S. Bureau of Reclamation
and the U S. Arny Corps of Engineers which are responsible for project use facilities. An
eval uation report, done by Western and the Bureau of Reclanation on project use efficiency
opportunities for the CVP, indicated very limted cost-effective opportunities for
devel opnent gU.S. Bureau of Reclamation et al. 1992). However, the four potenti al
generation efficiency inprovements that were cost-effective could increase project energy
avail able for marketing by 123 GM per year at a cost of 0.7 to 36.9 mlls/kw.

Because Western's investnent in project use efficiency inprovenent opportunities
does not encourage Iong-tern1energy management planning by Western's custoners,
Western will not include this issue within the Program EI S anal ysis. These opportunities
have been and wi Il be pursued independently.

2.2.8 Proposed Percentage Allocations, Resource Pools, and Contract Extensions

Revi ewers of the draft EIS suggested two conbi nations of percentage all ocations,
resource pools, and contract extensions. One set included a 10-year contract termwth a 70
percent allocation. Another suggested a 35-to0-40-year termwith a 98 percent to 100
percent all ocati on.

Western has determ ned that the 70-Percent/10-year Al ternative would not be
reasonable for analysis in the final EIS. The 10-year contract termis already included in
existing Alternatives. The 70-percent allocation, with the remainder going into a resource
pool, allows too much power to go unallocated because potential new custoner |oads do
not require such a large allocation. Leaving the power unallocated would lead to
unnecessary power supply dislocations and potential devel opnent of new, but |argely
unneeded, supply side resources, defeating the purpose of IRP. This proposal would not
meet the underlyin% purpose and needs for the program

El enents of the 100-percent/35-year proposal are already present, although not in
this conbination, in the alternatives nodeled in the draft and final EIS. The Preferred
Alternative is treated as a conbination of Alternatives 5 and 6 and was not nodel ed
separately. The proposal does extend Western's percentage of resource extension to 100
percent. Nhking this adjustnment adds little to describe or change the environnental inpacts
al ready captured by the existing Alternatives. Further, a 100-percent allocation would |eave
no power available to neet a fair share of the needs of new custoners

Western has determ ned that neither of these proposals form reasonable Alternatives
for inclusion in this EIS. However, to aid the evaluation of the Alternatives that are
presented, additional information on potential inpacts resulting fromthese proposals is
presented in the Response to Comments, located in Appendix G

2.3 I NCENTI VES

Western received public comments that incentives should receive nore enphasis in

the Program Allocations of power from a resource pool to custonmers with exenplary
achievenent in energy efficiency were suggested as incentives. Western believes that the
adoPtlon of such conpetitive incentives for program conpliance is inmpractical for the

foll owi ng reasons.

Western serves a wide variety of custonmers. Wstern has recognized fromthe

outset that there would be varying levels in the sophistication and conplexity of |RPs,

refl ecting each customer's size, type, resource needs, and geographic area. Resource
choices and the timng of inplenmentation would vary depending upon the circunstances
involved. G ven this diversity of customer characteristics and resource strategies, Western
has not found an equitable way to judge and appropriately reward the energy efficienc

achi evenents of its custoners. For example, it would be a difficult task to decide et her
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the conservation efforts of a small irrigation district are conparable to the achi evenents of a
nmuch larger, vertically integrated utility. Since larger utilities have nore opportunities to
excel in this area, conpetition for power could serve to redistribute power from snaller
customers to larger utilities with the staff, resources, and know edge to succeed. Because
custoners facing |oad gromh have greater opportunity to plan and inplenment cost-effective

DSM and energy efficiency resources, the concept of conpetition could simlarly work to

the detriment of customers facing stable | oads or experiencing supply-side resource

sur pl uses.
Western has another concern about providing incentive allocations out of a resource
pool. When an incentive allocation is made up of long-term firm power taken from existing

custoners, Western undermnes resource stability to existing custoners. Due to custonmer
uncertainty of receipt of power from such a pool, otherw se unnecessary power purchases

or long-termconmitnents for purchases could take place, causing increased expense to the
consuner. I n regions where surpluses are not available for purchase on a |long-term basis
construction of suPpIY-side generation or transmi ssion lines could be induced if Wstern
creates a relatively large resource pool from power currently allocated to existing
custoners. Bal ance nmust be achi eved between avoiding disruption in existing power

supply and transm ssion arrangenents and the devel opnment of appropriate incentives for

| RP preparation. For these reasons, the alternatives do not feature the allocation of |ong-
term firm power out of a resource pool as an incentive for existing customers.

Sone extension alternatives evaluated in this EIS propose that resource extension
contracts be signed upon receipt of a custoner's |IRP by Western. Oher alternatives would
have extension contracts executed upon apﬁroval of a custoner's IRP by Western. Both of
t hese approaches feature incentives for the expeditious preparation and submttal of quality
| RPs.

The planning stability that results when a customer can depend on its Federal power
commitnment can be seen as an incentive. Planning for the future cannot take place with any
confidence if this stability is conprom sed. Energy-efficient resource choices, with their
associ ated econom ¢ and environnental benefits, are nore difficult to realize if the existing
resource base is uncertain. The financing of new renewable and DSM resources coul d be
adversely inpacted if existing resources are not sufficiently firm for planning purposes.

Custoner energy efficiency is driven by the cost of supplenmental electricity supply.

The price differential between Western's power and the cost of power from other sources is
often significant. Western believes that the econonmic price signals resulting fromthis price
disparity offer a nore significant incentive than any Western could propose. Wstern

provi des a varying anount of a custoner's energy needs but virtually all custonmers require

a supplenental supply to neet their total energy needs

Western also views its technical assistance program as offering a significant
incentive for customers to Pursue energy efficiency. A mmjor goal of Wstern's technica
assistance programis to informits custonmers of the economic benefits of energy efficiency,
so that opportunities identified in IRPs are pursued with an understandi ng of those
benefits. Assistance is available from Western to aid custoners in their devel opnent of
consuner incentives for energY efficiency. Better energy efficiency achievenment results
when effort is focused on utility incentives to consuners, as opposed to incentives from
Western to a purchasing utility. This is especially the case en the purchasing utility is a
MBA one or two |levels renoved from the end-use consuner.

Techni cal assistance would al so support the nmarketing efforts of Western custoners
as they pursue cost-effective demand-si de managenent activities. The environmental and
cost -saving benefits resulting from I RP preparation, developed with full public

articipation, are sufficient incentives for IRP inplenentation w thout further incentive

rom West ern.

Western originally viewed the extension of resource comitnents to existing
custoners as a significant inducement for the preparation of IRPs. Wth the passage of the
Act, Western's long-term firm power customers now nust prepare |RPs whether resources
are extended or not. However, the availability of power for allocation to new custoners
remains a powerful incentive for the preparation of IRPs by those not presently receiving
the benefits of Federal hydroel ectric power.

Western continues to investigate the possibility that further regional energY
efficiency incentives mght be identified. Wstern may, if apﬁropriate, devel op targeted
incentives on a project-by-project basis, if such an approach has regional nerit. One
opportunity for consideration of such an incentive approach would be at the tine that
Western determ nes the resource available at the end of the term of existing contracts.

Furt her NEPA environmental docunentation would be prepared, as needed, when Western
considers specific future actions.

2.4 GROUPINGS OF ALTERNATI VES

The |RP and PM conponents, along with the features of the anended G&AC

make up the conmponents for the 13 alternatives analyzed in this EIS. The Preferred
Alternative is treated as a conbination of Alternative 5 and 6 and was not nodel ed

separately. The alternatives are summarized in Table 2.6. In its June 1992 UPDATE

newsl etter, Western identified a tentative preferred alternative as the alternative it was nost
likely to endorse, subject to the results of the ongoing analysis. To ensure that the Program
Alternatives featured in this EIS were given fair and equitable consideration, Wstern did

not sglecé a preferred alternative until after public comments on the draft EIS were

consi der ed.
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2.4.1 The No-Action Alternative

The No-Action Alternative consists of the amended C&RE program and the project-
speci fic independent marketing plans established by the area offices. Currently, Western
markets its resources through independent marketing plans that are devel oped for specific
hydroel ectric projects, each with its own set of customer power contracts.

Under the No-Action Alternative, the existing tine frames for Western's resource
mar keting would remain the same. Four of the existing plans will expire by 2005. |In the
Billings Area Office contracts for 2,029 MWV (including peaking power) will expire in

2000. The Sacranento, Loveland, and Salt Lake City area offices admnister contracts for
a total of 3,341 MWset to expire in 2004. The Phoenix Area Office markets 217 MV
fromthe Parker-Davis Project under contracts that will expire in 2008. Wstern antici pates
extended contracts under this alternative would incorporate variable contract terms. The
contracts would not include provisions for adjustnments or resource pools.

2.4.2 The PM Extension Alternatives - 2 through 8

Al ternatives 2 through 8 provide different approaches to |inking power narketing
with ener?y managenent. \Vestern has devel oped four packages of options for the PM
portion of the Program and two options for the IRP provision. In conbination, these
Packages make up seven alternatives under discussion. The |IRP package contains the

ol | owi ng conbi nati on of conponents.

Each of the alternatives includes IRP, sone offer small custonmers the choice of
other ways of neeting the EMP requirenents.

* IRP Option A - IRP required for all custoners.

* IRP Option B - IRP required for nost custoners, but Western woul d establish
different regulations for certain small custoners with total energy sales or
usage of 25 GM or less which are not nenbers of a joint action agency or a
generation and transm ssion cooperative with power supply responsibility.
These custoners shall consider all reasonable opportunities to neet future energy
services requirenents using DSM techni ques, new renewabl e resources and ot her
prograns that will provide retail customers with electriciaty at the | owest possible
cost, and minimze, to the extent practible, adverse environnental effects.

All PM extension options include an identical penalty provision as required by Section 114
of the Energy Policy Act of 1992. This penalty provision would be incorporated into th contracts
that extend resources.

The resource pool provisions under Alternatives 2 though 8 allow for allocations to new
custoners and for contingencies. The PM extension options are summarized bel ow

* PM Option A - 15-year contract termwith a 98 percent extension of resources, a 2-percent
resource pool, and linited adjustment provisions.

* PM Option B - 25-year contract termwth a 95 percent extension of resources, a 5-percent
resource pool, and one w ndow to adjust resources hal fway through the term

* PM Option C - 35-year contract termwith a 90 percent extension of resources, a 10-percent
resource pool, and two windows to adjsut resources at 15 years and 25 years. The resource
pool wunder this option includes a provision to support existing custoner devel opnent of
new technol ogi es for onservation or renewabl e resources.

* PM Option D - 25-year contract termwith a 98 percent extension of resources, a 2-percent
resource pool and linmted adjustnent provisions on five years' notice.

2.4.3 The PM Linmted Extension Alternatives - 9 and 10

~ This pair of Limted Extension Alternatives would extend commitnments of Federal resources to
exi sting custoners for a period of time sufficient to allow 1)the devel opnent of project-specific
mar keting plans by Western, 2) customrmer planning for resour

es in the e

ent the proLect—specjfic hydropower resoruce is adjsuted, and 3) the construction of any
resources chosen during the customer planning process. The tinme period for extension would start
fromthe date of Western's approval of a customer's |FP; the extens
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on amount w o o _
uld be 100 percent of existing resources. Provisions of the Energy Policy Act of 1992 would be
i mpl enent ed.

2.4.4 The PM Non-Extension Alternatives - 11 and 12

Under this pair of Non-Extension Alternatives, Wstern would inplenment the provisions of the
Energy Policy Act of 1992 without extending resources under this Program Alternative 11 would
require preapration of IFPs, while Alternative 12 would allow

for small ¢

stomer provisions. These alternatives couple together the requirenents of the Energy Policy Act
o{ 1992 (including the new penalty provision) with the PM provision of the No-Action

Al ternative.

2.4.5 The Preferred Alternative

Western has chosen a Preferred Alternative. This Alternative formed the basis of the
agency's Proposed Energy Planning and Mangement Program as described in its "Notice of Proposed
Program and j Request for Public Conments,”™ published in the Federa

Regi ster on

August 9, 1994 (59 FR 40543). The Preferred Alternative is nade up of th econponents described
in Table 2.8. The environnental effects of the Preferred Alternative are simlar to those of
Alternatives 5 and 6 and fall sonmewhere between them Because o

its simla

ity to Alterntive 5 and 6, the ability to distinguish the inpacts of the Preferred Alternative by
i nterpol ati ng between these existing Alternatives, and the simlarity of the inpacts cal cul ated
for ternatives 5 and 6, additional analysis was not perfor

ed for the
referred Alternative

2.5 SUMVARY OF ENVI RONMENTAL | MPACTS

| Table 2.6 summarizes the salient provisions of the 13 alternatives. The Preferred
Al'ternative

is treated as a conbinatino of Alternative 5 and 6 and was not nodel ed separately. Al Program
Al ternatives would have beneficial environnental and social inpacts inconparision to the No-
Action

Alternative. The inpacts of the Program Alternatives vary depending on the environmental _
resources being affected. There are two key issues that contribute to the variation. The first
Iﬁ the operation of generating technologies that would result under each alternative. Effects
that are

primarily related to coal combustion (for exanple SOx and TSP eni ssions or ash production) would
tend to remain unchanged across the Program Alternatives. Effecs taht result form both natural
gas and coal (for exanple, thermal discharge, water consunpti

n, and COQ2

m ssions) would tend to vary nore by

?Iternvative as natural gas is used to a differing extent in response to uncertainty resulting
rom

Western contract allocations. Wen conparing the inpacts fromtotal regional generation, these

differences are quite small, less than 1 percent. However, when conparing the increnmenta

changes between the alternatives, the difference varies from 2 percent to 23 percent.

rhe second issue is the distinction between inpacts resulting from generation and those
resultin

fronlthegconstruction of new capacity. I mpacts related to new capacity woul d include |and use
and construction enploynent. The differences anobng each alternative's effects on these
categories tend to be

magni fied in conﬁarison to the effects resulting from generation due to the focus on only new
devel opnent, without the influence of existing generation plants. Existing plants, which tend to
dom nate the

effects of new plants, have nmuch greater influence on the effects resulting fromelectricity
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generation. Potential inpacts are summarized in Tables 2.9 and 2. 10.

Two anal ytic techniques were used to assess enploynent inmpacts and effects on trade and
comrerce. Taken together, these anal yses show inpacts ranging from neutral to positive resulting
fromthe Program Alternatives in conparison with the No-Action Alternative. The Program
Al'ternatives
would tend to increase estimated direct enploynent from the construction of generation plants and
the installation of conservation neasures. These jobs would result from the | abor-intensive
nature of conservation. The Program Alternatives are projected

to increase

di rect enpl oynent fron1a§proxinately 12,400 to 12,700 enpl oyee years in 2005 and from

approxi mately 31,000 to 32,000 enpl oyee years in 2015 %see Tables 2.9 and 2.10). Taken together
over the 20-year study period, the increment between the . .
aLternatlves anounts to an average of about 2,200 enpl oyee-years per year. On a regional basis
t he

PrggranlAIternatives woul d affect the regional econony neutrally. The economc inpacts on trade
an

commerce were found to be nearly zero with sone slightly negative effects through 2005 and 2015
across all five of the Wstern areas (see Section 4.9, "Social and Econom c Effects"). °

Rate inpacts were analyzed from a nunber of perspectives. The Program Alternatives coul d
result in short-termrate 1ncreases to cover the cost of IRP. However, the Program Alternatives
should result in a rate decrease over tine as utilities make no

e efficient .
use of resources (see Section 4.10 "Rate |npacts").

The Programitself would ahve no direct inmpacts on the environment. Wstern estimtes the
Erogran1s aggregate indirect inpacts that would be produced by the anticipated customer response
ut
specific customer activities in response to the Program cannot be determ ned. These specific
activities could have inpacts in the future, and would be addressed once specific actions are
identified. |In conparison with the No-Action Aternative, the analysis found taht the Program
Al ternatives would consistently result in fewer negative physical environnental effects.

Tabl e 2. 8. Preferred Alternative Conponents

ENERGY MANAGEMENT PROGRAM

| RP Requi red of nost custoners

Smal | Customer Provision Yes

Ext ensi on Peri od 18- 20 years

Per cent age Extension Proj ect-specific extensions of no |less than
94% for the Pick-Sloan M ssouri Basin
Program Eastern Division and Lovel and
Area Projects; percentage to be determ ned
for other Projects. Ext ensi on contracts
woul d be offered upon publication of the
Record of Decision in the Federal Register,
subj ect to subsequent approval of the
submitted I RP/small custoner plan.

Resour ce Pool Total resource pool of up to 6% for the
Pi ck- Sl oan M ssouri Basin Program Eastern
Di vi sion and Lovel and Area Projects, which
includes both an initial pool followed by
addi tional wthdrawal opportunities 5 and 10
ears into the contract term other projects to
e deternmined. The pool nmay be used for all
pur poses described in other alternatives,
I ncluding allocations to new custoners,
customer devel opnment of new technol ogi es
for conservation or renewabl e resources,
and conti ngenci es.

Resour ce Adjstment Provisions On 5 years' notice for changes in operations
and hydrol ogy; project use withdrawals in
accordance wth existing marketing plans
and contracts.

Penal ty Al alternatives carry the Penalty provi si ons
prescribed in the Energy Policy Act.
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Table 2.9 Summary of Physcial Environnental and Direct Enploynent |npacts Associated with Each
Alternative in 2005

Table 2.10 Summary of Physical Environentnal and Direct Enploynent |npacts Associated Wth Each
Alternative in 2015

2] 2] (2] 2] (2]
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CHAPTER 3 Affected Environnent

This chapter describes the environment to be affected through the year 2015.
Western assunes that under the No-Action Alternative nost conponents of the

envi ronnent woul d continue to be inmpacted by energy resource devel opnent and

operation. The difference between future conditions and any associated trends under the

No- Action Alternative and those under the Program Alternatives would be apparent in only
certain parts of the environment, such as air and water quality. The future conditions that
woul d be nost affected by the Program are conservation, the operation of existing power
plants, and the construction and operation of new capacitﬁ. Thi s chapter focuses on
components of the environment that would be affected by these differences.

Western is proposing a custoner planning process, but not specifying the results of
that process. Wstern's custoners woul d nmake choices apProEriate to their individua
situations that would determ ne the specific locations of the inpacts that Wstern can
describe only in a general sense in this EIS. As specific actions are established, detailed
envi ronnent al anal yses woul d be devel oped by those initiating the projects as required by
State and Federal | egislation.

Summari es of general information about environnental resources, such as

| andf orns, river and drai nage basins, vegetation, climte, and threatened and endangered
species are provided in Section 3.1. Section 3.2 discusses anbient air quality and indoor
alr quality. Section 3.3 discusses water quality. Land use and solid waste are discussed in
Section 3.4. Sections 3.5, 3.6, and 3.7 describe the socioeconomi c conditions, existing
utility planning activities, and Wstern's relationship with its customers, respectively.
These environnental resources are inportant factors in the environmental analysis
described in Chapter 4.

3.1 PHYSI CAL DESCRI PTI ON

Western's service region is broad and diverse. It covers 1.3 mllion square niles
and 15 states. This section Provides sunmary information about the natural | andforns,
climates, and plant and aninmal species found in the Wstern service region. This region
conprises a diverse and rich environment that is briefly described here. The region's
Ehysical geography would not be directly inpacted by the alternatives discussed in this

IS. As Western's custoners resEond to the requirenents of the Program utilities may
take actions that would inpact the physical environnent. The analysis in the environnental
consequences chapter (Chapter 4) assesses the expected aggregate magni tude of these
potential effects, but the context of these inpacts is not now predictable.

The wat ersheds of Western's service region drain many of the great |andforns of
the western United States and feed many of the great rivers of the continent. These rivers
are of crucial inportance to Western. The hydroelectric projects built on these rivers
provide the vast mmjority of Federal electricity that the agency nmarkets. Figures 3.1 and
3.2 show the mgjor rivers and basins in the region. Figure 3.3 shows the major |andforns
of the region. A discussion of water quality In Wstern's service region is contained in
Section 3.3.

The climate is an inmportant element in the availability of electricity generated from
hydroel ectric power. The climate is also a key driver in how pollutants generated at a
central location are dispersed. Climate is also inportant in determning electricity

consunption and the kinds of conservation measures that will be effective in reducing
consunption at inportant tinmes. ) ) _ )
Figures 3.4 and 3.5 illustrate heating and cooling degree days over the entire United

States. These units are inmportant to utility planners designing o
conservation prograns and building codes, as well as those forecasting future utility [ oads.
Fbat|n% and cool I ng degree days are based on tenperature differences and the anpunt of

time that heating or cooling Is needed in different regions. A heating degree day anounts to
24 hours of outdoor tenmperature 1 Fahrenheit (F) below 65F. (Therefore, 1 full day wth

an outdoor tenperature of 60F would equal 5 heating de?ree days.) A cooling degree day

is a simlar nmeasure of the need for cooling. One cooling degree day anpbunts to 24 hours

of anbient tenmperature 1F over 65F

Figure 3.1. Major Rivers and Watersheds of Western's Service Area (Adapted from Geraghty et
al. 1973: State of California 1979)

Figure 3.2. Maj or Basins of Western's Service Area (Adapted from Sigler and Sigler 1987
Ceraghty et al. 1973; Becker and Neitzel 1992

Figure 3. 3. Major Landform Divisions of Western's Region (Adapted from Hammond 1964; Nationa
Ceographi c _Society 1976)

Figure 3.4. Mean Annual Heating Degree Days (SERI 1991)
Figure 3.5. Mean Annual Cooling Degree Days (SERI 1991)
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Figure 3.6 shows long-term statistical information about precipitation in cities
scattered around Western's service region. Record high and nmean |evels of precipitation
are shown. An understanding of precipitation and hydrology is inportant in forecasting the
stability of hydroelectric resources. |In addition, where precipitation is scarce, nore
i mportance will be placed on water consunption for energy production.

Figure 3.6 Mean Mbnthl Precipitation (DA 1970

I nformati on about avail able sun energy and wind energy is discussed in Appendix
E. These climatic elenents are inportant as sources of renewable ener?y and because the
formation of reactive air pollutants and the dispersion of all air pollutants is tied to the
intensity and duration of sunlight and w nd.

Figure 3.7 characterizes the general vegetation types found in Wstern's service
region. Air emssions from existing and new power plants may inpair vegetation as
di scussed in Appendix A. Oher direct effects to vegetation are expected to occur due to the
devel opnment of energy facilities such as new plants, transmission lines or substations
al though the specific |ocations cannot be predicted.

Figure 3.7 Vegetation Types Found in Wstern's Service Region (Adapted from Mason and Mattson

1990: Shelford 1963)

Figure 3.8 Nunmber of Threatened., Endangered. and Sensitive Species of Mammals, Birds. Fish, and

Plants in Fach State of Western's Service Region (Adapted from D Silvestro 1985

Threat ened and endangered species are an inportant consideration in choosing

| ocations for energy tacilities and for changes in their operation. Very detailed information
is needed to calculate inpacts to particular species from each project. Species may be

i npai red by habitat disruption or exposure to pollutants. Figure 3.8 shows the nunber of
endangered species found in each of the states contained in Wstern's service region. The
figure illustrates the extent of the issue and suggests the conplexity of assessing inpacts to
specific species. Under the No-Action Alternative, threatened and endangered species

i mpacts could continue to occur through the devel opment and operation of energy

resour ces.

3.2 AR QUALITY

Under the No-Action Alternative, anbient air quality will be dynam c and

dependant on location. |In sone areas, air quality may inprove as a result of air quality
regul ations and emi ssions restrictions. In other regions air quality may degrade or remain
unchanged. Western's region is predicted to need new generation facilities, which are
anticipated to be primarily conbined-cycle conbustion turbine plants due to their |ow

capital cost. Retired coal plants are likely to be replaced with other technol ogies, and
nmodi fications to existing plants to mitigate em ssions are expected as well. The overall net

change in air quality at the end of 2015 for the No-Action Alternative is described in
thures 4.13 through 4.16. Section 3.2.1 describes the major air em ssions affecting

anbient air quality. Section 3.2.2 describes the pertinent regulations and factors affecting
i ndoor air pollution, which may be affected by certain customer conservation prograns.

3.2.1 Anmbient Air Quality

This section, along with Appendix A describes the general air quality of Wstern's
service region and discusses related resources and popul ati ons that na¥ be affected by
changes in air quality. This section focuses on air quality issues related to the energy
sector.

The Clean Air Act (42 USC 7401-7626) directs the U S. Environnmental Protection
Agency (EPA) to regulate air pollutants that may endanger public health or welfare. The
EPA has established a list of six criteria pollutants Including particulates, sulfur dioxide
(s@2), nitro?en di oxi de (NO2), carbon nonoxide (CO, ozone, and lead. These are called
criteria pollutants because the EPA nust conpile scientific and nedical information on their
heal th and environnmental effects in "criteria docunents.” This scientific information is then
used to establish National Anbient Air Quality Standards (NAAQS) (40 CFR 50.4-50.12?.

O these, particulates, SO2, and NO2 are commpn enissions from conbustion electrica
generators. |In the atnosphere, these conpounds can react with other pollutants and
environnental factors to form ozone and acidic deposition. These criteria pollutants are
described in detail in Appendix A

In addition to criteria pollutants, carbon di oxide and hydrogen sulfide are also
di scussed in Appendix A Appendi x E describes enissions fromdifferent types of power
pl ants. Carbon dioxide (CO2) is a major by-product of burning fossil fuels that may
contribute to global climte change. Hydrogen sulfide (H2S) is a pollutant conmonly
rel eased from geothermal facilities and during the extraction of oil and natural gas
Appendi x A also briefly describes the Clean Alr Act's treatnment of volatile organic
conpounds and hazardous pol | utants.

In 1990, Congress anended the Clean Air Act and directed the EPA to establish
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many new progranms and regul ations that will affect utility planning. The new | aw revises
deadlines for states that do not nmeet the NAAQS to devise and inplenent plans for ozone,
particul ate, and carbon nonoxide control. The anendnents establish a narket-based

program for utilities to trade S02 em ssion allowances, and increase NOx regulation in

areas not in conpliance for ozone. New prograns, regulations, and studies for each

pol lutant type, which may affect utility planning, are briefly described in this report.

The Clean Air Act requires states to designate all areas within their borders as being

in attai nnent, nonattainment, or unclassified with respect to NAAQS for criteria pollutants
(Moyer and Francis 1991). Table 3.1 lists the NAAQS for criteria pollutants. |If an area is
in nonattainment for a pollutant, the concentration of that pollutant is high enough that it
may cause adverse health effects. Figure 3.9 shows the nonattai nment areas for the states
in Western's region. The figure is derived fromstate air quality reForts (California 1991,
Col orado 1990a; Mntana 1991; New Mexico 1990; and Nevada 1988) and al so persona

contact with state environnental control agencies.1

Figure 3.9 Areas of Nonattainnent for Air Pollutants in Wstern's Pollutants in Western's
Regi on (Adapted from state air quality reports as described in Chapter 3.2

Table 3.1 National Anbient Air Quality Standards
Table 3.2 Indoor Air Pollutants

Total suspended particulates (TSP) is included as a pollutant because Mntana and

Nevada still use that standard. (See the discussion of particulates in Appendix A)
Mont ana describes its areas with lead and PMLO enissions as being "out of conpliance"
with the standard instead of "in nonattainment” (Mntana 1991). PMLO refers to

particulate matter of less than 10 nmicrons in dianeter.) Al so, the nonattai nnent areas for
California are classified relative to California State standards which are nore strict than the
NAAQS (California 1991). Note that the synbols represent the nunber of nonattai nnent

areas per state and their approximte |ocations. Because the data on nonattai nnent areas
vari ed (geographic dinensions of the areas varied from one portion of a city to an entire air
basin), the map does not indicate the actual size of the nonattainment areas.

The environmental effects of these common air enissions are sunmarized in
Afpend|x A. In addition to these conmobn eni ssions, conbustion ?eneratlng pl ants may

also enmit heavy netals, radionuclides, and hazardous conmpounds from the conbustion of
specific fuel types. These and other pollutants specific to a particular type of power
producer are listed in the profiles of the various generation types in Appendi x E

3.2.2 Indoor Air Quality

The quality of indoor air is dependent on the conplex interaction between sources
of indoor pollutants, building volune, and environnmental factors within buildings such as
tenperature and humdity, the renoval of air pollutants by air cleaning devices, and the
renpval and dilution of pollutants with outside air. These factors interact with other
envi ronnent al consi derations such as inadequate tenperature, unconfortable humdity, and
poor lighting to affect occupants' perceptions of the indoor environment. One nationa
survey reports that 25 percent of American workers feel that the quality of their work-place
air affects their work adversely (Sheldon et al. 1988a). Wods (as reported in Levin 1989)
found that 20 percent of the office workers in the United States may be affected by sick
buil ding syndronme (SBS). SBS refers to health and confort problens associated with
working or being in a particular building (EPA 1988), and generaIIK applies to problens
relateI to indoor air pollution, rather than stemming solely from humdity and tenperature
control .

To the extent that energy conservation neasures nmay affect a nunmber of these
factors, the relationship between conservation nmeasures and indoor air quality is difficult to
predict. Energy conservation neasures do not cause indoor air quality problens.

However, if sources of pollutants are present indoors, some neasures nmay contribute to
el evated pollutant |evels. Comon indoor air pollutants and potential sources are listed in
Table 3.2. Depending on the location of pollutant sources (indoor or outdoor), indoor
pol I utant concentrations may be either increased or decreased by a reduction in ventilation.
For instance, additional caul king and weather stripping will reduce the
infiltration/exfiltration rate. This reduction in ventilation may increase indoor pollutant
| evel s originating from an indoor source because of a reduction in fresh air dilution and
renoval . But the same conservation nmeasure will decrease the levels for a pollutant with an
out door source by reducing the transport of that pollutant to the indoor environnent.

Energy conservation neasures may affect pollutant |evels in other ways.

Conservation neasures, such as caul king and insulation, may introduce sources of indoor

pol lutants. Measures that reduce nechanical ventilation may allow pollutants to build up

I nside structures. Finally, heating, ventilating, and air-conditioning systens may provide
surface areas for the growh of biogenic agents; they may al so encourage the dissemnination
of pollutants throughout a building.

Conservation measures that involve carefully maintaining and operating mechanica
equi pnent nmay inprove the quality of indoor air. |n sone instances, proper operation will
increase ventilation and thus inprove pollutant renoval nechanisns. Proper installation
will help ensure that HVAC systens are delivering appropriate |levels of ventilation

Regul ar inspections will make the build-uF of biogenic colonies in HVAC systens

less likely by early detection of mcrobial growh in areas such as duct work near cooling
coils; inspections nay also reveal design deficiencies such as the placenment of air intakes
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near sources of pollutants such as garbage storage areas or parking garages (Rask and Lane
1989; Morey 1988§.

Caul ki ng around wi ndows could also inprove air quality by elimnating the entry of
wi nd-driven rain, which fosters the growth of nolds and fungi (Rask and Lane 1989

Morey and Jenkins 1989).

A di scussion of many of the factors affecting indoor air quality and a description of
the potential inmpacts of indoor air pollutants is contained in Appendix A

3.3 WATER QUALITY AND CONSUMPTI ON

Thermal power plants, those that burn fuels or use nuclear fission to produce

electricity, use water for cooling and to produce steam \Water is taken fromrivers,
groundwat er, coastal waters, or reservoirs and is recycled within the plant or returned to its
source. Power plants also release effluents that may find their way into water bodies,

al though treatment plants can capture nost of these pollutants. Table 4.1 lists the assuned
wat er consunption and waste water release rates for the power plants analyzed in this draft
ElS. Descriptions of power plant processes and effluents are contained in Appendi x E.
Estimates of inpacts from water consunption and waste water production are presented in
Chapter 4. This section describes the water quality of the rivers, |akes, and groundwater of
the states in Western's region. Wter pollution regulations and the current water quality
status of the rivers, lakes, and groundwater in the states of Western's service region are
descrhbgd. A discussion of wetlands and marine waters (for California and Texas) 1s also
provi ded.

3.3.1 Surface Water

Section 305(b) of the Cean Water Act (33 USC 1315) directs states to prepare a
report every two years describing existing water quality. Tables 3.3 and 3.4 sunmarize
pertinent information on river and | ake water quality fromthe 305(b) reports of the 15
states in Western's region. The tables are derived fromstate water quality reports (Arizona
1990; California 1986; Col orado 1990b; |owa 1990; Kansas 1990; M nnesota 1990
Mont ana 1990; Nebraska 1990; Nevada 1992; North Dakota 1990; South Dakota 1990
Texas 1990; Utah 1990; and Womnmi ng 1991) and al so contacts with state environnental
control agencies.1
Novi ck, Stever, and Mellon (1991) provide the followi ng explanation of the O ean
Water Act. The states nust designate uses for which each body of water is to be
mai ntai ned. Sone exanples of the uses are cold or warm water fishing, public drinking
wat er supply, and agricultural water supply. EPA regulations require that, at a m ninum
the designated uses specify that waters are fit for aquatic protection and recreation or are

"fishable/ swinmmable.” States naY ?ive a lower designated use only if the water body is
i nhi bited by natural environnental tactors or if the measures necessary to achieve the use
would result in "substantial and w despread econom c and social inmpact.” Such bodies of

water are listed as not attainable.

State water quality criteria specify the concentrations of pollutants not to be
exceeded to ensure that the designated uses are maintained. Tables 3.3 and 3.4 list the
degree to which the water bodies of the 15 states support their specific designated uses and
whet her they neet the fishable/swimable goals. Terns typically used in water quality
reporting to indicate the level to which water bodies neet state-designated uses include
"fully support,""partial support,” and "not support.” Sone states also include a category
for "threatened" designations. California uses correspondi ng categories of "good,"
"medium" and "poor."

3.3.2 Goundwater

Mbst of the states in Western's region report generally ?ood groundwater quality

wi t hout any wi despread contam nation, yet there are several pollution sources that do create
problens. The pollutants contam nating groundwater may be naturally occurring but are
usually related to human activity. Sonme of the nmajor contam nation sources that are
common to many of the states are |eaking underground storage tanks, solid waste,

hazardous waste, agricultural activities, and waste water. Because groundwater
contam nati on can cone from several different sources, groundwater protection mnust

i nvol ve many different groups. Mst state nonitoring and assessment prograns are just

now getting started.

Table 3.5 lists several different groundwater contam nation sources. The table

i ndi cates states that have listed a particular source as a problem The source categories are
broad and nmay not be as specific as the state reported them
fFF{ compari son, the source categories listed on Table 3.5 were conbi ned as

ol | ows:

* Hazar dous waste sites includes abandoned and regul at ed hazardous waste sites.
* M ning activities includes mneral processing; cyanide heap |eaching; mne, mll,
and snelter tailings or slag; and other mining activities

Road salting and salt water intrusion are conbi ned.

G|l and gas exploration and processing includes pipeline | eaks, hydrocarbon storage

* X
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tanks, oil and gas exploration activity, and oil and gas brine pits.

* Waste water includes waste water inmpoundnents and treatnent |agoons, |and
application treatnent, and septic systens.

* Solid waste includes rnunicipal and industrial |andfills.

* Agricultural applications include pesticides, fertilizers, and feedlots.

* Vel ls include inadequate well design, construction, and placenent and | eaking
artesian wells and injection wells.

* Under?round storage tanks, spills and |eaks, and naturally occurring contam nation
are each listed as separate sources

G oundwater quality is an inportant concern because groundwater sources are used
for a large percentage of the domestic water supply. Table 3.6 gives the percentages of
total water use supplied by groundwater for the states in Wstern's region.

Table 3.3 River Water Quality Sunmary
Table 3.4 Lake Water Quality Sunmmary

3.3.3 Wetl ands

A general definition of wetlands, as given by the U S Fish and Wldlife Service, is

|l ands transitional between terrestrial and aquatic systens where the water table is usually at
or near the surface, or the land is covered by shallow water. Information on the water
quality of wetlands is not available for the majority of states in Wstern's region. The trend
of major concern is loss of wetland acreage.

In the past, wetlands have been considered uni nportant and many acres have been

drained for agricultural use or developnment. This attitude has begun to change and the

nanY benefits provided by wetlands are being recognized. These benefits include reducing

ol lutant levels, aiding flood control, recharging ground water, and providing wildlife

abitat and recreational area. Several of the states in Wstern's region provide information
on the amount of wetl|land acreage |ost since pre-settlenent times. That data is sunmarized

in Table 3.7. Siting of energy facilities under the No-Action Alternative will likely avoid
ret!an areas to the extent possible due to siting regulations and wetland protection

egi sl ati on.

3.3.4 MNarine Waters

California and Texas are the only states in Wstern's region that have marine
waters. The Cean Water Act requires states to designate uses for marine waters just as
they do for rivers and | akes. These waters may include near-shore ocean waters, harbors
and bays, estuaries, and coastal wetl ands.

California - California has 1,073 statute mles of mainland coastline, 10 nmjor bays, and
nine nmajor offshore islands totaling to 1,840 statute mles. California also has 86 areas of
coastal wetlands covering 107,419 acres and 34 designated Areas of Special Biological

Signi ficance (ASBS) covering 422,248 acres (California 1986). An ASBS is intended to
give special protection to marine |ife by prohibiting waste discharges within areas
cont ai ni ng uni que bi ol ogi cal conmmunities.

Al but 1 percent of California' s mainland coast was classified as good (California

1986). The 10-nile stretch making up the 1 percent classified as of poor quality is |ocated
at Inperial Beach south and is a recognized international problemoriginating in Mexico.
O the bay areas, 95 percent are classified good to nedium 1 percent is unknown, and 4
percent are poor. Classification for the coastal wetlands are |listed as 41 percent unknown
and 56 percent poor. All of the ASBS are classified as good
Texas - Texas has designated and assessed 1,990 square mles of estuaries/ harbors/bays
and 3,879 square nmiles of coastal GQulf waters. O the estuary/ harbor/bay waters, 1,505

square mles are fully supporting their designated uses while 485 square nmiles are not
supﬁortlng. Al'l of these waters neet the sw mmable goal, and all but 3 percent neet the
fishable goal. Al of the 3,879 square niles of Qulf waters are fully supporting their

desi gnated uses and neet both the fishable and swi muabl e goal s.

Table 3.5 Sources of G oundwater Contam nation

3.4 LAND USE AND SCOLI D WASTE

Land use issues related to electric power generation include changes to | ocal

devel opnent, recreation, and other use patterns caused by power plant and transni ssion
facility construction, fuel source production and transportation, and waste disposal. The
anmount of |and assuned in this draft EIS to be required for Pomer plant siting is displayed
in Table 4.1. Section 3.1 describes general vegetation and [andformtypes found in
Western's service region. Appendix E describes different types of power generating
facilities and factors that may affect local |and use, such as noise and traffic

The effects of mining, processing, and transporting fuels for power plants are not
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quantified because specific sources that might be affected by the Program are not known.
The sane aﬁplies to transmi ssion facilities.

Most of the solid waste produced by thernal electric power generation is ash from
burning coal. Ash consunes landfill capacity and has the potential to contribute dissolved
i norganic pollutants to surface and groundwater. Ash and other fornms of solid and
hazardous waste are described in Appendix E

3.5 SOCI AL AND ECONOM C ENVI RONMVENT

The social and econonmic environnent of Wstern's service region is conmplex and

diverse. This section briefIY descri bes poPuIation trends and projections, enploynent,

cultural resources, and legislation that relates to utility planning or that nay be affected by
Western's alternative actions

3.5.1 Population Trends and Projections

Popul ati on growth and decline are fundanental forces shaping utility |oads and
plans. Figure 3.10 shows state-by-state changes in popul ation between 1980 and 1990
Thi s fi%ure al so shows projections of population growh into the future. Figure 3.11
shows the current trend and projection of population for all states having any counties
inside of the Western service area. Table 3.8 shows the 1992, point-in-tinme, breakdown of
popul ati on across area office territories, conpiled by summi ng the popul ati on of each
county actually ?ertaining to a given area office. Sunming the popul ation colum of Table
3.8 does not yield the 1992 point on the graph in Fig 3.11, because in sone states, not al
counties are in Wstern's territory. Detailed listings of netropolitan statistical areas and
county popul ation densities can be tound in Appendix D. Regional utilities, including
Western's custoners, will have to respond to changes in denmand for electricity because of
their responsibility for meeting |oad grow h.

Table 3.6 Percentage of Total Water Use Supplied by G oundwater

a;ates AZ CA CcO I A KS MN Mr NE NV NM ND SD TX ur
% Water Use 54 40 18 30 85 22"a nr b nr nr 60"a 50 61 b
nr

nr = not reported

~a percentage of drinking water supplied by groundwater

b percentage of use not given but listed as a critically inmportant source
Source: Adapted from state water quality reports as described in Section 3.3.

Table 3.7. Wetland Acreage Loss Sunmmary

a;ates AZ CA CcO I A KS MN Mr NE NV NM ND SD TX ur
g%Lost 95"a 88”b nr 97~¢c 40°"d 68"b nr 78"e nr 33 50°f 35 nr nr

nr = not reported

"a reported as areas lost or altered

b calculated from given acreage

Nc Calcul ated, given loss since 1906

~d reported as percent |ost since 1955

Ne reported as 22 percent renaining

N reported as "nearly half has been drained"

Source: Adapted from state water quality reports as described in Section 3.3.

3.5.2 Enpl oynent

Fi gure 3.12 shows enploynent by industry for the Western region. Figure 3.13
shows the distribution of personal inconme (1990 figures) by state and mmjor industries.
Figure 3.14 shows enploynent trends and projections for the entire Western service area.
Esti mates of enploynent needs for constructing, operating, and maintaining electricity
generators and conservation prograns are shown in Table 4. 1.
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3.6 EXISTING UTILITY PLANNI NG ACTI VI TI ES

State planning and rate regul ations typically aBpIy only to investor-owned utilities
while public utilities are generally controlled by a |ocal governing board or city council and
may need to neet the requirements of the Rural Utilities Service (RUS). An i ndivi dual
utllitY‘s planning requirenments will depend on the state regulations that are in place. Even
if public utilities are not regulated directly, state requirenments may influence |ocal practices.
If some utilities devel op agPressive DSM prograns as a result of state requirements or their
own planning, others may follow suit to satisfy their customers. Both public and investor-
owned utilities are now practicing IRP

In a nationwi de survey of public utilities, Garrick et al. (1993) addressed seven
specific IRP elenments to determ ne the scope and extent of |IRP practice. These elenents
are:

| oad forecasting

suppl y-si de resource eval uation

demand- si de resource eval uation

consi deration of environmental and/or social externalities
uncertainty (or risk) analysis

integrated resource evaluation

publ i c invol venent.

* % ok kX X

Figure 3.10 Population Changes in the States of Western's Service Region for 1980-1990 (actua
and 1990-2010 (projected) (U.S. Departnent of Conmerce 1992)

Table 3.8 Popul ation for Each of Wstern's Areas

Area Ofice No. of States”™a No. of Counties Popul ati on VBAS
Billings 6 302 4649130 9
Lovel and 4 173 5246367 11
Phoeni x 4 29 21459400 8
Sacr ament o 2 63 13930200 20
Salt Lake City 6 179 6918882 16

"a  Sone states are served by nmore than one area office
MSA = metropolitan statistical area
Source: U.S. Departnent of Conmerce, 1992

Figure 3.11 Population Trends and Projections for Western's Service Region, 1969-2040 (U.S.
Departnent of Comrerce 1992)

The survey revealed that while nost public utilities practice a majority of these
elements, very few practice all seven. Three of the npbst conmon elenents that utilities do
not currently practice are consideration of externalities, uncertainty analysis, and public

i nvol venent. On the other hand, the nbst common el enments public utilities practice are

| oad forecasting and demand-side resource evaluation. The survey also found that, of
those utilities that claimthey do not practice IRP, many of them actually practice some, if
not all of the IRP elements. However, their levels of scope are nore Ilimted and nost of
these utilities omit the "integrated resource evaluation" element. The majority of public
utilities that practice very little or none of the IRP elenents are distribution systens who
currently receive 100% of their power from a whol esal e suPpIieL

Public utilities practice IRP for reasons other than to fulfill state and federa

regul ations. Many utilities practice |RP because they consider it to be a good business
practice with a sound planning nethodol ogy. Sonme enploy IRP as a neans to address
envi ronnental issues

Figure 3.12 Distribution of Enploynent by Major Industry for Fach State in Western's Service
Regi on (1990 data) (U.S. Departnent of Commerce 1992)

Figure 3.13 Distribution of Incone by Major Industry for Each State in Western's Service Reqgion

1990 data U S Departnent of Commerce 1992

3.6.1 State Regulatory Requirements for IRP

In a nationwi de survey of state regulatory bodies, Mtchell §1989) rated the
Progress of all 50 states toward a "full -featured regulatory framework." A full-featured
ramewor k includes the follow ng conponents:

* a legislative or regulatory requirement that each electric utility conplete an IRP
* a public review process for the IRP

* integration of construction permts and rate-nmaking with the I RP process.

Mtchell also considered whether the requirenent has been inplenented as a
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criterion in the rating scale.

In a nore recent survey of public utility conmissions, Lang and Hadel (1994)
found that 40 states across the country have adopted IRP for electric utilities either formally
or informally. They indicate that those states that have yet to adopt an | RP process are
either considering or evaluating the need for an IRP process, or have significant excess
capacity. _LanP and Hadel attribute the number of these processes as a function of the Act
which explicitly encourages all utilities to conduct IRP (Lan? and Hadel 1994).

O the 15 states in Wstern's territory, eight or nine have legislative or

adm ni strative IRP requirenents in place, two are currently in the process of devel oping
Plans, two are considering requirenents, one state has no | RP requirement and is not

ormal |y considering a requirenent, and one state does not regulate its utilities at the state
| evel. Many of Western's custoners are unregul ated and are not subLect to existing state

IRP requirenents. Mtchell (1992) rated California and Nevada, as having "adopted and

i mpl enented" a full-featured IRP process. California requires many of its public utilities to
subnit demand and | oad forecasts, as well as sonme alternative scenario analyses.1

lowa has required its utilities to submit an Energy Efficiency Plan since 1991. The

pl an may incorporate all of the conponents of an IRP, according to a PUC staff nenber.2

They may provide a "set of rules" that are enployed in phases. Currently, utilities are in a
cost -recovery ﬁhase and are evaluatlnﬁ the results fromtheir first two years in the plan and
applying for shared savings. Oher phases include submitting a cost-effective proposed
Brogran1 i npl enenti ng m ni num mandated prograns at mandated spending levels, and

oard approval. Furthernore, a special conmission is in place to deterni ne whether or not

an energy efficiency plan is the equivalent of an IRP

Wom ng does not have an IRP requirement in place, but utilities are required to

file IRPs on a case-by-case basis as ordered by the PUC. 1

No formal policy has been adopted in either North or South Dakota; however, both

states are considering the possibilities, and will nmake a decision by October of 1995 at the
latest. South Dakota does require jurisdictional utilities to file 10-year plans every two
years. Both states also indicated that nost of their utilities already submt IRPs to neet
requi renents of other jurisdictions that they cover.2

The Arizona Corporation Comm ssion requires preparation of IRPs only for

generating utilities, whether Publicly or investor-owned.3 Salt River Project does an IRP
voluntarily but it is not regulated. Texas requires sonme of its nmunicipalities to do sone

| oad forecasting and assess conservation resources. 4

As part of the DOE-sponsored program "Advancement of IRP in Public Power,"
the National Renewabl e Energy Laboratory (NREL) and a subcontractor conducted a

survey on public utilities in the country by federal service regions.5 Two types of
governnent -owned utilities (joint-action agencies and nunicipal utilities) and two types of
cooperatively-owned utilities (generation and transm ssion (G&T) cooperatives and

distribution cooperatives) were surveyed. According to the survey, seven out of the nine
joint-action agencies surveyed in Wstern's service territory (out of a total possible of 13)
currently prepare IRPs, driven primarily by federal or st ate requirenments. Qut of the 74
nunicipalities in Wstern's area that responded to the survey (out of a total possible of
364), 22 prepare |RPs. G&T cooperatives In Western's service area that prepare |RPs

stated that the major drivers were federal PVA requirenments. The majority of distribution
cooperatives practice resource planning with their G&T cooperatives or other power

suppliers, and very few prepare their own |RPs.

Table 3.9 summarizes the current status on |IRP requirenents for each of the states

in Western's service region (Mtchell, 1992).6 Four categories for the status of IRP

requi renents are possible:

* In place: An IRP requirenent is in place. ) ) )

* ) Deyelopnent: Draft IRP rules are being witten or reviewed, but no requirenent is
in place.

* ~ Consideration: There is awareness of IRP in the PUC but no formal plans to
institute a requirenent. S )

* Not considered: The state has no plans to initiate an | RP requirenent.

Table 3.9 Status of State Regulatory Agency IRP Requirenents in Western's Redion

Figure 3.14 Enploynent Trends and Projections for Wstern's Service Region. 1969-2040 (U.S

Departnment of Commerce 1992)

In a 1992 update, Mtchell also |ooked at advanced issues in IRP, such as DSM
Simlarly, in a 1992 report, the National Association of Regulatory Utility Conm ssioners
(NARUC) listed the state conmissions that provide incentives for e ectric-utilitﬁ
investnments in DSM programs. According to the report, Arizona, |daho, and |owa have
cost recovery nechanisns in place by generic conm ssion order. Kansas, Montana, and
Texas have mechanisns in place by statute. Although in 1992 Utah did not have any
formal mechanismin place, a nore current conversation with a PUC staff menber from

Utah revealed that they are at a "nodest beginning.” 1 Three categories for the status of
DSM cost recovery mechani sns are possible and shown on Table 3.9 :

* In place: fornmal action (regulatory decisions or |egislation) has been taken to
provi de | ost-revenue recovery and/ or sharehol der incentives

* In progress: a formal proceeding to consider providing |ost revenue recovery
and/ or sharehol der incentives is in progress

* No action: absence of formal action to provide |ost revenue recovery and

or/ sharehol der incentives.
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The Association of Demand- Si de Managenent Professionals (ADSMP) (1993)

provi ded an overview of the current status of regulatory requirenments to address

envi ronnental externalities in utility resource planning and/or acquisition. Externalities are
costs or benefits of an action that fall outside the scope of traditional cost/revenue
accounting. (See Section 2.1.1.1) Environmental externalities are costs or benefits to the
natural environment, and are often difficult to quantify. The states are rated on a three-
point scale for the status of their treatnent of externalities:

* Exi sting requirenments: the state has devel oped and applied rules or approaches for
externalities, either qualitatively or quantitatively.

* Consi dering requirenments: there are no rules or approaches in place, but are being
consi der ed.

* No requirenents: there are no requirenents in place and none are being considered

States that have existing requirements in Wstern's territory are Arizona, California,
Col orado, lowa, M nnesota, Mntana, Nevada, Texas, and U ah. Kansas and New
Mexi co are considering requirenents according to the study. North Dakota, South Dakot a,
and 0n1n% do not have any requirements in place.

ADS (1993) distinguishes two approaches for incorporating environnenta
externalities: quantitative or qualitative. A qualitative approach requires recognition of
environnental externalities without requiring specific neasures of cost. Arizona,

Col orado, M nnesota, and Texas use a qualitative approach. Quantitative requirenents

usual Iy 1 nvolve sonme guidelines fromthe PUC (or other responsible agencY) for estinmating
costs, which can be anything fromestimated mitigation costs for external danmges, to polnt
systens, to putting the burden of proof on the utility and requiring the utility to provide
justification for 1ts cost estimates (Cohen et al. 1990). See the externalities discussion in
Section 2.1 for additional information on reporting environnental costs.

In states where the IRP rules have been passed on recently, practical criteria for
acceptance of ﬁlans are not yet known and neither the utilities nor the PUC have any
experience with the IRP process as yet. By contrast, utilities in states with older IRP rules
have already conpleted one or nore IRPs and are familiar both with the PUC criteria and
standards, and the staffing and resource needs to prepare a plan. Arizona, California,

Nevada, M nnesota, and Texas have had IRP rules in place since 1989. For these states,
therefore, it can be assumed that IRP is "in practice" for the affected utilities. Col orado
lowa, and Montana, have nmore recently passed |RP rules and are either beginning or just
completing their first review processes. Table 3.9 has details on the stage of conpliance
for these states.1

3.6.2 Rural Uilities Service Regul ations

The RUS nakes and oversees |oans and |oan guarantees for the construction of

electric generation, transm ssion, and distribution facilities (including systeminprovenents
and repl acenents) necessary to supply rural areas with "adequate electric service."
According to the 1936 Rural Uilities Service (RE-Act) (49 Stat. 1363 as anended), a RE-
Act beneficiary is "a person, business, or other entity located in a rural area.” A rural area
is defined as "any area of the United States... not included within the boundaries of any
urban area as defined by the Bureau of Census." (7 CFR, Section 1710 (a)). The RUS
sonetines finances |oans for non-RE-Act beneficiaries, if it decides that the loan is
necessarr for the entity to provide or inmprove electric service to rural areas not already
adequately served

The RUS recently adopted a rule requiring steps simlar to the IRP process for its
borrowers, called the "General and Pre-Loan Policies and Procedures Comon to |nsured

and CQuaranteed Electric Loans" (56 FR 8234 (February 27, 1991)). A mmjor purpose of
the newrule is to alleviate the problem of financially insolvent borrowers by strengthening
credit policies. The RUS requirenent has five parts: the Power Requirenents Study

(PRS), the PRS Wrk Plan, the Construction Wrk Plans (CW), the Long- Range

Fi nanci al Forecasts, and the Power Cost Study. No borrower is conpletely exenpt from
the rule, though it applies differently to different types of RUS borrowers.

3.6.2.1 Power Requirenents Study

All RUS borrowers are required to submit a PRS with their |oan requests.

Borrowers that are Western's customers are typically cooperatives. The PRS reports
current electric |loads of borrowers, and thorough anal¥3|s of the factors affecting those
| oads, in order to forecast as precisely as possible the future electric |oads and
acconpanyi ng energy and capacity requirenents. Power supply borrowers nust

incorporate the current and forecasted energy and capacity data from their nmenber systens
as well, if applicable (7 CFR Section 1710.200, "Purpose").

Large power supply borrowers (total assets greater than $100 nmillion) and all their
menbers regardl ess of size (power supply and distribution borrowers), as well as Iar?e
unaffiliated distribution borrowers, mnust prepare a new PRS, and gain RUS approval o
the study, at |east once every three years. Borrowers nust also prepare annual updates
contai ning any new data and/or assunptions. Al borrowers, including small power supply
borrowers who are not nenbers of a |arge power supply borrower, and unaffiliated
distribution borrowers, must submt a current PRS with any request for RUS |oans or
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RUS approval of long-term contracts, or with any other action that RUS considers
appropriate (7 CFR Sections 1710.201(a), 201(c), 201(b), 202(b), and 202(b)(2)).
Large power supply borrowers nust also prepare a PRS Wrk Plan for thenselves
and their menber systens, detailing resources, schedules, and nilestones for preparing
and updating the PRS (7 CFR, Section 1710.202(a) and 204(a)). The RUS nmay require
the borrower to prepare a new or revised work plan if "the existing plan will not result in a
satisfactory PRS on a tinely basis" (7 CFR, Section 1710.204(a)).
Criteria for approval of a PRS include:

* analysis of all relevant factors influencing electricity consunption and generation
and transm ssion requirenents

* accurate analysis of RE-Act and non- RE- Act beneficiary needs

* adequat e supporting data, valid assunptions, analysis of relevant alternative
scenari os and assunptions, and use of valid and verifiable techniques and nodels

* adequat e docunentation and assistance for review

* denonstrati on of adequate coordination of work plan and PRS preparation with
menber systens where applicable

* d.recormwendation for approval by borrower's general manager and board of

irectors.

Wth the witten request of the borrower's general nmanager, the RUS's

Adm nistrator is allowed to waive any of the PRS requirements, if "good cause is shown"
that the requirenent places "a substantial burden on the borrower," and the waiver will not
prevent the acconplishment of the objectives of the PRS rules (7 CFR, Section 1710.206),
primarily forecasting of future electric |oads and future energy and capacity needs.

3.6.2.2 Integrated Planning Systemfor Facility Devel oprment

To address borrowers' short-term and |ong-term needs for plant additions,

i mprovenents, and replacenents, the proposed rules include a continuing coordinated

pl anni ng system The planning system consists of |ong-range engineering plans, CWP
and speci al engineering and cost studies (7 CFR, Section 1710.250(a)). Al borrowers

nust keep current, approved |ong-range engineering plans. Current, approved CWPs nust

be kept for transmission and distribution facilities and for generation facility inprovenents
or replacenents, and any request for RUS financial assistance for these facilities nust
include a current, approved CW (7 CFR, Section 1710.250(b)). Special engineering and
cost studies are prepared for any generation capacity additions (constructed or purchased)
and associated transm ssion plant additions, and to support CWPs.

Long-term plant investnment needs are projected in the |ong-range engi neering study
covering a period of 10 years or nore. Plant investnent needs are defined as "the nmjor
system addi ti ons, inprovenents, replacenents, and retirenents needed for an orderly
transition fromthe existing systemto the systemrequired 10 or nore years in the future" (7
CFR, Section 1710.250(c)). The future system should neet the borrower's projected
long-termloads in a manner that is the nost economically and technically sound, as well as
rel1able and environmental |y accept abl e.

The CWP reports short-term plant investnent requirements covering a period of
two to three years. The COAWP includes estimates of investnent cost and speci al
engi neering and cost studies. Special engineering and cost studies support the CW, and
"identify and docunent requirenments for specific additions of generation capacity and
associ ated transm ssion plant" (7 CFR, Section 1710.250(a) and 250(d)). Al facilities in a
CW or CWP amendnent must gain RUS approval before the start of construction. The

RUS can adjust cost estinmates in a CW if the RUS disagrees with the original estimate (7
CFR, Section 1710.250(e) and 250(f)).

Proposal s for new generating capacity must be acconpani ed by specific engineering
and cost studies, including present-value econom c anal yses of costs and revenues from
sel f -generation, |oad nmanagenent, conservation, and purchased power, as well as
assessnents of the reliability and financial risks of each option (7 CFR,  Section

1710. 253(a) and 253(b)). The proposed rules do not include specific guidelines for
conservation and | oad managenent, stating only that "borrowers are encouraged to pronote
the efficient use of electric energy and to pronote | oad nmanagenent to inprove system | oad
factors, to reduce |losses, to use existing facilities nore effectively, and to reduce the need
for new generating facilities" (7 CFR, Section 1710.118).

The RUS is responsible for NEPA conpliance for projects it initiates or that are

recei ving the agency's funding.

3.6.2.3 Alternative Power Sources

The RUS will approve financial assistance for adding generation capacity only if the
applicant has investigated alternative power options. The applicant nust solicit proposals
fromall reasonable power sources, including cogenerators and independent power
producers. These alternative sources of power nust be analyzed in terms of cost-
effectiveness, reliability, the short- and long-term financial condition of the supplier, and
;ga?a?fial risk to the borrower and its creditors" (7 CFR, Section 1710.254(a), 254(b), and

c
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3.6.2.4 Long-Range Financial Forecasts

Borrowers are encouraged, but not required, to keep a current |ong-range financi al
forecast. This forecast is required, in support of any loan application to RUS, to
denonstrate the econonmic viability of the borrower and the financial feasibility of the |oan
§7 CFR, Section 1710.300(a) and 300(b)). Al borrowers are required to Prepare financia
orecasts in support of l|oan applications. Financial forecasts nust include

* pl anned future actions by the borrower's board of directors
oals for margins, TIER DSC, equity, and levels of general funds 1
or each year in the forecast period, a pro forma balance sheet, statement of
operations, and general funds sumary
* expl anation of assunptions, nethodol ogy, data, and analysis used in the forecast
for all Projected val ues influencing the bal ance sheet and financial ratios

* *

* cash flows and estimates of future borrowing and borrow ng expenses

* current and projected energy sales, prices, wages, interest, operating costs,
revenues, and other nonoperating income and expenses

* anal ysis of potential effects of future rate increases and, for power supply

borrowers, analysis of the borrower's ability to conpete with other nearby utilities.

The CWP and the PRS nust be used in preparing the |ong-range financial forecast,

as well as current rate schedul es and assunptions regarding future plant additions at future
cost levels using an anticipated inflation rate. Al so the forecast nust include a range of
assunptions for each of the significant variables to facilitate sensitivity anal yses of the
assunptions.

3.6.2.5 Power Cost Studies

Power supply borrowers are also required to prepare power cost studies to supPort o
all requests for financing of additional generation capacity and associated bul k transm ssion

facilities. This study shall denonstrate that the proposed additional facilities "are the nost

econom cal and effective neans of neeting the borrower's power requirenents" (7 CFR

Section 1710.303(a)). The required elements of this study are essentially the same as those
for the engineering and cost studies described in association with the CAP, except that
power cost studies must also include sensitivity anal yses of the assunptions.

3.7 WESTERN S CUSTOVERS AND RESCURCE BASE

This section discusses the broad characteristics of Wstern's custoners and
resources available for marketing. Section 3.7.1 describes Western's custoners. The
generating resources within Wstern's service region are discussed in Section 3.7.2.
Section 3.7.3 discusses regional |oads. Section 3.7.4 describes current DSM and
conservation activities. Section 3.7.5 discusses retail electric rates for Wstern's
cust oners.

3.7.1 Western's Custoners

According to the Act, the terms "custoner"” or "custonmers" nean any entity or

entities purchasing firm capacity, with or wthout energy, fromthe Wstern Area Power

Admi ni stration under a long-term firm power service contract. Such terms include parent-

&%pe entities and their distribution or user nenbers. Western also markets surplus power
en available to several nonfirm power custoners

Western markets and transnmits Federally produced electricity over a broad

Peographlc region conprising 15 states in the western part of the nation. Western has the
argest service area of any of DOE s power marketing agencies in the continental United

States, with the region havinP a conbined popul ation in excess of 45 million. In

accordance with Federal legislation, preference in the narketin? of power is given to

muni ci pal entities and ot her Public corporations, and to Federal and state agenci es.

Preference custoners also include cooperatives and other public organizations financed

totally or partly by loans made under the RE-Act and anendrments to that legislation. To a

far | esser extent, Western al so engages in power transactions with investor-owned utilities.
Wth the general exception of sonme Federal and state agencies and irrigators,

Western's custoners are utilities that have distribution systens to operate and maintain in

order to serve their loads. Sone of these customers may own, or have shared interest in,

generating plants while others rely totally on Wstern and other sources for power to neet

their native load requirements. In a number of instances, preference custoners have
formed MBAs in an arrangement where the association is the "customer” of Wstern, and
possi bly of some other power supplier as well. |In some cases, nmenbers have assigned

their Western entitlenent to their affiliate MBA, which then is viewed as one custoner of
Western, though, in fact, many entities are represented

Systemni de, the distribution of these broad classes of custonmers is shown in

Figure 3.15. Over one-half of all customers (55 percent) are cities or towns. Cooperatives

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/07€is0182_3.html[6/27/2011 10:55:55 AM]



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

(co-ops), public utility districts (PUDs), and irrigation districts account for another 20
percent of the custoner base. Although investor-owned utilities do not have preference
status, one is represented because it has a direct allocation of Federal power.

Figure 3.15 Western stem Firm Power Custoner Cass Distribution (Western 1991b

Municipalities are | ess dom nant when energy delivery to Wstern's major custoner
groups Is considered as shown in Figure 3.16. Energy deliveries represent both Federa
proj ect net generation and purchases by Wstern on behalf of its custoners. Co-ops,

PUDs, and irriﬁation districts together account for 43 percent of sales despite being only
about one-fifth of the entire customer base

Figure 3.17 shows a breakdown of the nunber of custonmers and their relative share
in each area's custoner base for Billings, Loveland, Salt Lake City, Phoenix, and
Sacranent o, respectively. The dom nance of mnunicipalities anong Western's custoner
t%pes is attributable to the large nunber found in the Billings Area Ofice. Figure 3.18
shows the distribution of energy of Western's custonmer classes by area office. Minicipals,
co-ops, and PUDs receive nearly 95 percent of the Federal energy marketed through the
Billings Area Ofice. In the Loveland Area, co-ops receive nore than half of the Federally
mar keted energy. In the Phoenix marketing area, state agency service (predonminately to the
Arizona Power Authority and to the Salt River Project) represents the single |argest type of
custoner | oad at 47 percent. Despite being only 13 percent of Sacranmento's custoner
base, nunicipalities represent nearly half of Wstern sales in the Sacramento Area Office
(47 percent In Figure 3.18). This is largely due to the Sacramento Metropolitan Uility
District, which is traditionally Western's largest single custoner. 1In its Salt Lake Gty Area
Ofice, Wstern's co-op custoners account for nearly half of all nmar keted energy, and
muni ci pal s account for nearly another 40 percent.

A conmplete listing of Western's custoners is provided in Western's nost recent
Annual Report.

3.7.2 The Western Resource

Western nmarkets and transmits power and electric energy from 54 Federal

hydroel ectric power plants and the Federal share of one therrmal power plant in 15 western
states. The conbined naxinun1operatin? capacity of these plants is about 10,600 MV

and they produce on the order of 35 mllion MM of average annual output. The major
Federal projects in Wstern's region include the Boul der Canyon, Central Valleﬁ, Il bran,
Col orado River Basin, Central Arizona, Falcon-An stad, Fryingpan-Arkansas, Parker-

Davis, Pick-Sloan M ssouri Basin, Provo River, Rio Gande, and \Washoe hydroel ectric

power projects; a portion of the Navajo steam plant; and the Pacific Northwest - Sout hwest
Intertie (Western 1991a). Federal power plants in Wstern's region are shown in Figure
3.19. These projects are operated by the U S. Arny Corps of Engineers, the U S. Bureau
of Reclamation, or the International Boundary and Water Commi ssion, depending on the

aut hori zation of each project from Congress. Western's capability to efficiently market this
Federal power is also supported by a considerable investnent in an expansive network of

hi gh-vol tage transmi ssion |lines, area control centers, switch yards, and substations.

3.7.2.1 Regional Generation Capabilities

The total installed generation caPacity in the Western region is nearly 125,000 MN

The Phoeni x Area accounts for the |argest share, about 46,000 MN The Salt Lake City
Area is the second largest in installed capacity with nearly 28, 000 MN followed by the
Sacranento Area, which covers northern California and all but the southern portion of
Nevada with over 22,000 MW The Loveland Area's total generation capacity is nearly

11,000 MV and Billings' narketing area contains approximtely 18, 000 MN  These

anounts are reported by owner type as the area office sub-totals in Table 3.10. Table 3.10
shows namepl ate capacity by actual geographic |ocation.

Figure 3.16 Western Area Enerqgy Distribution to Firm Power Custoners by Custoner C ass (Western

1991Db)

Figure 3.17 Firm Power Custoner Class Distribution for Each Western Area Ofice (Western
Division of Rates, Rates and Statistics Branch, 1993)

There are seven broad classes of nmjor generation plants in the Wstern region:
fossil fuel -fired steam conbined-cycle conbustion turbine, nuclear steam geothernal,
hydroel ectric, and renewable resource units. Al five areas have significant amounts of
energency backup internal conmbustion generation. Table 3.10 also contains the

breakdown of these broad generation types by area office and by form of ownership. O
the total capacity, 63 percent is fromfossil steam plants built before 1985. 1985 is a
commonly used breaking point to differentiate between older installed coal-fired units and
newer plants that incorporate state-of-the-art technology. Nuclear steam plants represent 8
percent of total capacity, and Federal and non-Federal hydroelectric resources account for
anot her 9 percent each. Conbustion turbine plants have a 6 percent share of total capacity
in the 15-state region and post-1985 fossil fuel -fired steam plants account for 4 percent.
The relatively new, commercial size technol ogi es of geothermal and conbi ned-cycle plants
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provi de about 2 percent each. There is one major renewable resource facility in the
Phoeni x Area, a solar generation site with a capacity of 209 MN The Sacranento Area
posesses consi derabl e renewabl e energy technologies in the form of geothernmal resources
and sonme wi nd-energy fornmns.

Figure 3.18 Energy Distribution by Custoner Cass for Firm Power Custoners in Each Western Area

Ofice (Western 1991b)

The conbi nation of generation types used varies significantly across each of
Western's areas. The actual mix results froma conplicated set of relationships managed
b¥ system pl anners that involves peak and average |oads, the cost and performance features
of supply-side resources, DSM neasures, reliability criteria, state and Federal regulatory
i nfluences, formof utility organization, and environmental aspects. Notwi thstanding these
conplexities, what is currently observed is that the dom nant ﬁort[on of capacity is
BFOVIded by fossil steam plants built before 1985 in each of the five areas. Phoenix has the
roadest conbination of resources, having in place all seven generation types.
?gxerthelesi, pre-1985 fossil steam plants still account for over half of the total capacity
ercent).
SacPanento Area resources reflect a nore uniformrepresentation of generation
types with 35 percent of capacity coming from pre-1985 fossil steam plants, 33 percent
from non- Federal hydroelectric plants, and 24 Percent shared anong nucl ear steam
geot hermal , conbustion turbine, and post-1985 fossil steam plants. The remaining 8
percent is from Federal hydroelectric plants marketed by Western. Ceneration resources in
the region covered by the Salt Lake Gty Area Ofice are Iargely accounted for by four of
the broad types of plant, with a very substantial portion (78 percent) of total capacity from
pre-1985 fossil steam plants
Systemwi de, a domi nant portion L62 percent) of the generation capacity is owned
by investor-owned utilities, with 28 percent owned by generating public utilities and

roughly 10 percent Federally owned and marketed b% Western. Investor-owned utilities )
own the majority of the capacity within each of the five areas, as well, wth shares ranging
froma high of 76 percent In the Sacramento Area to a |low of 42 percent in the Billings

Area. The Federal share of generating capacity in the area offices ranges from 15 percent in
the Billings Area to 7 percent in the Salt Lake City Area. Figure 3.20 offers a quick
compari son of the Federal resources nmarketed by Western relative to investor-owned and

public utilities system w de

Figure 3.19. Power Plants in Western's Marketing Area (Western 1991b)

Figure 3.20. Ownership of Capacity in Western's Region
Table 3.10 Sunmary of Generating Capacity by Wstern Area Office and Type

3.7.2.2 Western's Mrketabl e Resource Capability

The numerous and varied projects from which Western markets power were often
authorized with a nunber of purposes in mnd. These broadly enconpassed irrigation,
flood control, navigation, and power, but often also included recreation and fish and
wildlife restoration. Each of these purposes exerts an influence on how the project is
operated in the context of a highly coordinated, interconnected set of power plants and
utilities. As a result, the anpbunt and tyPes of power resources that Western can narket
froma particular project are the result of a conplex set of calculations. These calcul ations
account for a wide and varied range of conditions that affect the resource capability of the

ower plants and, sonetines, the interrelationship between plants in the same drainage

asins or rivers.

Western coordinates with the agencies that operate the hydroelectric power plants to
develop the information necessary for determining the anounts of project capacity and
energy it has at its disposal to market to preference custoners. The operating agencies
nai ntain detail ed databases of river basin hydrology and water utilization. Comnputer
si mul ati on nodel s have been coll aboratively devel oped by agency staff for the major river
basi ns/projects that incorporate operating rules for the rivers which, in conbination with
the historic river flow data, permt the estimation of conditions affecting the supply of
water, water elevations at reservoirs, flood control, recreation facilities, and electric
caﬁacity and energy.

The area offices of Western rely on these estimates of the future quantities of
capacity and energy to determine the nmarketable anounts and types of capacity and energy
for allocation to preference custoners. These estinmates becone the basis for the contract
agreements between Western and its custoners.

The marketing criteria and contracts specify capacity and energy that are conmitted
on a long-term firmbasis, with any additional capacity and/or ener?y offered either on a
short-termfirmbasis 1 or on a spot-market basis. The quantities of spot-nmarket sources
avail abl e are generally not specified in the marketing criteria or contracts with custoners
recei ving these services, but conditions and mechani sns governing their disposition may
reside in the contracts.

Table 3.11 is a summary of the long-term firm capacity available for marketing
through each of Wstern's area offices. Wile these figures are based on specific project
capability and river system simulations, the capability of several projects is narketed
through nore than one area office. The table reflects area office nmarketable capacity to
pernmt a better match with regional resources for the Program inpact analyses. The |ong-
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termfirm capacity of each nmjor project that is available for nmarketing is determ ned using
di fferent hydrol ogical conditions and criteria anmong each of the areas in which the prﬂject
resides. A brief description of the planning criteria enployed by each area office wil
illustrate the conﬁlexity and attendant uncertainties of quantifying the amunts of capacity
and energy to which Western can commit on behalf of its preference custoners.

Table 3.11. Western Marketable Capacity in each Area

Area Mar ket abl e Capacity-Sumer (M)  Mar ket abl e Capacity-Wnter (MY Criteria
Billings 1984 2012 Mbdi fi ed
Adver se

Lovel and 1147 1104 90%
Exceedance

Phoeni x 2845 2792 Maxi mum Pl ant
Capabi lity

Sacr ament o 1152 1152 Adver se
Salt Lake City 760 822 90%
Exceedance

1 Short -term sal es are contingent upon adequate water supplies.

2 Pre-enpted under the Interim Post-1989 Power Marketing Pl an.

Source: Draft EIS report on Capacity and Energy Available for Marketing prepared
in July 1991 by the Western Area Power Administration' s Division of Power Resources;
al so, correspondence with M ke Cowan of Wstern's Power

The Billings Area relies on a nodification to an "adverse" hydrol ogical condition to
quantify marketabl e, long-term capacity for the Eastern Division of the Pick-Sloan M ssouri
Basin Program This condition entails renoval of an extremely dry period fromthe
hi storical record on river flows prior to devel oping expected future capacity availability.
The nost adverse water conditions in this nodified water history are used as the basis for
long-term narketable capacity. Adjustments to project capacity under "nodified-adverse”
water conditions are nade to determ ne the net avail able capacity for allocation by Wstern.
These adjustnents include additional capacity from diverse off-system sources and
deletions for reserves, plant use, and ﬁroject use. Any shortfalls in project capability bel ow
the long-term firmcommtnment are purchased by the area office

The Lovel and Area markets capacity from the Western Division of the Pick-Sloan
M ssouri Basin Program and the Fryil ngpan- Arkansas Project and administers contracts for
a portion of the SLCA/IP. The long-term firm capacity portion fromthe Western Division
Pi ck-Sloan Programis predicated on a 90-percent exceedance basis, indicating that |evel of
capacity capability is expected to be available nine out of 10 tines on a random basis.
Long-term capacity from the Fryingpan-Arkansas Project's M. Elbert, a punped-storage
facility, is based on the plant's nmaxi mum capacity availability rating. Loveland Area
custoners of Western bear the financial risk of a shortfall of generation capability below the
long-term firmcommitnent. This risk nanifests itself through either a reduction in
capacity due to a shortfall or bﬁ accepting the increased cost of Wstern's purchase of
caﬂa0|ty on a pass-through-cost basis.

The Phoeni x Area markets output from the Parker-Davis Project, the Boul der
Canyon Project, and approximately one-quarter of the capacity of the coal -fired Navajo
Project and administers a portion of the SLCA/IP. Long-term firm capacity available from
Parker-Davis is based on maxi mum plant capacities for each of the summer/w nter seasons.
These are directly a function of expected reservoir elevations resulting fromrequired water
rel eases at Hoover Dam  The Parker-Davis Project contract custoners assune the risk of
any shortfalls below |long-term firmcomritnent levels. Title |I of the Hoover Power Pl ant
Act of 1984 defines the Boul der Canyon Project's marketable firm capacity. The capability
of the Hoover power plant is marketed on a contingent basis in that the firm capacity is
offered conditionally based on its availability. Wstern's Phoenix custoners also assune
the risk fromreduced storage and/or reduced water releases fromthe Hoover plant. The
Phoeni x Area Ofice also markets the capacity of the Federal enti tlenent to the Navajo
steam generating plant, mnus the Central Arizona Project punping |oad

The Sacranmento Area bases its long-term firm conm table hydroelectric capacity
fromthe power plants associated wwth the Central Valley Project as supported by power
purchases and a contract with the Pacific Gas and El ectric Conpany (PG&E). The Centra
Val |l ey Project bears all of the responsibility in neeting the long-termfirmcomitnent. In
the event that there is insufficient capacitK to meet these comitnents, the Sacranento Area
must purchase capacity as needed to remedy the shortfall

The criteria used by the Sacramento Area to market resources are based upon
Sacranento's Contract for the Sale, Interchange, and Transm ssion of Electric Capacity and
Ener gy, Contract 14-06-200-2948A (2948A), with PGE. Contract 2948A is a unique,

CVP projectw de integration contract that addresses the amount of Central Valley Project
obligation PG&E will agree to support. In addition to considering the hydroelectric
generation of the Central Valley Project, 2948A also takes into account the power

purchased and used by the Central Valley Project, particularly that authorized for inport on
the Pacific Northwest-Pacific Southwest Intertie. The contract was established in 1967 and
conti nues through 2004, unless term nated under certain conditions by either party upon
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four years' notice

The Salt Lake Gty Area has determined its long-term firm capacity resources for
mar keting pur-poses on the basis of a 90-percent exceedance |evel for the Col orado R ver
Storage Project. This criteria means that 90 percent of the time a certain mninmmlevel of
capacity is assured or available. However, this capability is clouded by the uncertainty
surroundi ng Col orado River Basin environnental issues and court decisions. The Collbran
and Rio Grande Projects are now integrated with the Colorado River Storage Project to
create the SLCAIP. Both have their long-term firm capacity determ ned on the basis of
maxi mum capability. In the event that available capacity is |less than the |long-term
conm tnent, Western will purchase capacity up to the |level on which the conmmitnent for
firmcapacity was based, as finally determ ned pursuant to the Record of Decision for the
SLCA/I P el ectric power marketing EI'S

Al of Western's areas use either a nedian or an average water criterion as the

rimary basis for quantifying the amount of energy to be committed on a long-termfirm

asis. Median water conditions nmean that 50 percent of the water years that are in the
history of streamflows are below this flow and 50 percent of the water years are above.
Average water conditions are a sinple weighted average over all of the water years in the
hi storical record of stream flows.

In the Billings Area, energy conmitnments are based on nedian water, and the Area
purchases energy to make-up shortfalls, as necessary. The Phoenix Area relies on average
wat er conditions for both the Parker-Davis and Boul der Canyon projects. Wstern's
custoners in the Phoenix Area Ofice assume the risk of any generation below firm energy
commitnments, just as they do under the contingent firm capacity commitnment. Energy
conmtnents in the Loveland Area are tied to average water conditions for the Western
Di vi sion of Pick-Sloan, and to an average of the annual "flow-through" water for the |ong-
term firmcommitnment from the Fryingpan-Arkansas Project. Support energy for Western
custoners in the Loveland Area is purchased on a pass-through-cost basis up to their
contract rate of delivery and historical seasonal |oad factor. The Sacramento Area uses
average water for its long-term energy conmtnent, plus 3,000 GM of inported energy
over Western's portion of the Pacific Northwest-Pacific Southwest Intertie. The marketing
of energy is, l1ke the Sacramento Area's capacity marketing, linked to the Sacranento
Area's contract 2948A with PG&E. The marketing of the SLCA/IP is currently based on
historic levels of capacity and energy conmtments.

3.7.3 Regional Loads

Figures 3.21 and 3.22 show how Federal energy marketed by Western is
distributed by whol esal e-custoner type across the Western region and across the area
of fices, respectively. As an internediate step to the utility inpact analysis, this usage needs
to be enbedded in a representation of total loads in each region. Total |oads would be
those served in the service territories of investor-owned and public utilities. The energy
mar ket ed by Western goes predominantly to serve the retail |oads of the latter. Regional
energy usage by nmjor custoner class for each of the regions covered by Wstern's Area
Ofice is summarized in Table 3.12 for the year 1990. Figure 3.21 provides a ready
conmparison of the absolute levels of electric energy usage across Wstern's areas.
Regi onal | oads are built up by custonmer class using the buildings sector nodel for
the five areas based on the F. W Dodge database (Dodge 1991), ich is the basis for the
bui I dings data summarized in Table 3.13. The conbination and quantity of building tyges
in autility's service area are inportant aspects of planning. The buildings served by a
utility make up a substantial portion of |oad and al so deternine nany of the conservation
and other strategies available for DSM prograns.
For loads that are not building-related, such as the irrigated agriculture punping
| oad, an alternative estinmating nethod was necessary. For agricultural |oads, data on
irrigated acrea?e were conbined by area with data on energy use per acre to devel op total
gi gawat t hours of energy usage. Agricultural energy use that is building-related is contained
In the comercial sector if it is a wholesale/retail activity (e.g., warehouse, feed store, or
farm supply store) or in the residential sector if it is a dwelling (farm house). Industria
energy consunption is predomnantly used for nmanufacturing processes. These |oads are
gsed to devel op an average price paid per kilowatthour and total expenditures on electricity
ar ea.

X report to Congress offers the following information on buildin?s (Bradl ey,
Watts, and WIllians 1991). Nationw de, electricity is the major form of energy used in
residential and comercial buildings, although in nobst markets, natural gas is the |eading
fuel for space and water heating. Space heating, water heating, and refrigeration account for
al rost 70 percent of residential energy end use. |In the comrercial sector, space heating,
lighting, and air conditioning are the largest energy end uses. Mre than 90 percent of air
conditioning uses electricity.

Bui | di ng energy use is generally a smaller percentage of the overal
consunption in industrial settings. Manufacturing accounts for 29 percent of
U.S. energy use. End uses include steam production, process heating, nachine
drives, electrolytic processes, and feedstocks

Tabl e 3.13 summarizes the buildings inventory for each of Wstern's area
offices. The table lists the existing building stock in 1990 and estinated additions
gless retirements) for 1990, 1995, 2005, and 2015. The table includes buildings
ound in all utility types, including investor-owned utilities, within each area
office's service area. These estinates are inportant to the analysis of
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envi ronnental inpacts, which is described in Chapter 4. The buildings inventory
is used to develop load estimates for each utility type in each area offices and to
estimate buildings-related, DSM opportunities.

State and local building codes have an inportant bearing on the effect that new
buil di ngs have on utility loads. Currently, California has an aggressive code for
both residential and nonresidential buildings. The Energy Policy Act of 1992
requires that all state conpare their codes with nodel energy-efficiency codes
gtates must adopt nore energy-efficient codes if they determine it is beneficial to

0 so.

Table 3.14 shows irrigated acreage rel ated energy consunption for each state
and area office in Wstern's region.

Traditionally, the residential custoner class consunmes roughly 30 percent to
40 percent of the electricity on a representative systemor service territory;
i ndustrial consunption represents anywhere from 20 percent to 40 percent. The
bal ance conpri ses comercial sector usage and other uses such as irrigation and
public entities.

Figure 3.21 reveals a distribution of usage across Wstern's areas that
conforns closely with the above rules of thumb. The custoner class shares
across the Salt Lake City, Billings, and Loveland Areas are very simlar. As would
be expected, the heavily popul ated Phoeni x and Sacramento Areas account for a
dom nant share of the agricultural load for the entire Wstern region. Figures
3.22 and 3.23 give the customer class energy use wthin investor-owned and
public utilities, respectively.

For investor-owned systens, the custoner class |oad shares mirror closely
those at the regional level. Custonmer class |oad shares in areas served by public
utilities reflect slightly nore variation, as the load level blocks in Figure 3.23
show. This stens essentially from public |oads being a smaller share, as well as
being smaller systems on average. These aspects, coupled wth unique physical
characteristics which may account for an inbalance in |oad m x, suggest that
conventional rules of thunb may be less reliable for these systens. The figure
reflects differences in the |oad conposition of the public sYstenB by area office.

For exanple, in the Billings Area, residential and conmercial |oads dom nate,
which likely reflects the area's rural and agrarian econom c base. In the Lovel and
Area, industrial loads of the public utilities appear to domnate the nix. 1In the

Phoeni x Area, the industrial load of the public utilities also dom nates, reflecting
souther California's domi nant industrial base. Sacranento's |load nix also

reflects the area's domi nant share of agricultural punping |oad. Hi gh-Iload-factor

i ndustrial custoners are also seen to be a pronminent portion of |load in the Salt
Lake Gty Area O fice.

3.7.4 Existing Demand- Si de Managenent Measures

This section provides an overview of the existing DSM prograns est abl i shed by
Western custoners. Participation in the C&E program was mandatory for al
Western custoners with firm power contracts

Under the previous requirenment, Western required long-termfirmelectric
service custoners to devel op and inplenent an ongoi ng conservation and
renewabl e energy program including a specified mninum nunber of annual
activities. Based on the |atest analysis of custonmer C&RE data, Western's
custoners are engage in 2,538 approved DSM or DSM associ ated activities
annually to conmply with the mininmumrequirements for the GQAC. Based on
custoner-reported activities

Table 3.16 contains the wholesale rates that Wstern charges its preference
custonmers for firm power and energy. Wile Western recovers its costs with a
demand charge and an energy charge, the values reported include a conposite
rate, on an annual basis. For each area, rates are tied to the cost, recovery of the
mul ti - purpose Federal projects, with the power generation function and other
appropriate project costs assigned for repaynment from power rates. The reported
firmrate for the Phoenix Area is based on a sinple average of the actual rates for
its two domi nant projects, using generated energy from each. The remaining
areas develop rates for a conposite of the Federal power plants rather than
individually. Western also provides other services with separate rate schedul es.
For instance, costs of transmission service are recovered in its firm transm ssion
and nonfirm transm ssion rate schedules. Al rate schedules for long-term firm
sal es (power and transmi ssion) are under the regulatory oversight of the Federa
Energy Regul atory Comm ssion (FERC).
tomer -reported activities over and above the mninumrequirenent, and the experience of Wstern
personnel through custoner visits, Western estimates that its custoners have exceeded the mni
mum
requi renents significantly, at least tripling the mninmmrequirenments. The top categories of
activities and associ ated nunbers are | oad managenent devi ces and systens (268?; energy audits
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(228);

upgradng tranSusasion lines and substations (189); infrd system scanning (154); lighting
conversions ) )

(118);|I|ght|ng redesi gns and managenent (100); power factor corrections (97); and denmand
controls

techni ques and equi pnent (89).

Western's Energy Services Division assists custonmers in establishing DSM neasures through a
variety of neasures. Since 1984, there have been approxunately 3,000 C&RE plsns revi ewed, 150
costshared contracts, 320 workshops, 50 peer matches, 1,000 hotline calls, 150 technica
assi stance
pLOjects, and 2,500 irrigation punmp tests. Each activity is in support of customer activities
t hat
further DSM

3.7.5 Power Rates in Western's Region

mh'TEiS section provides an overview of current electricity rates across the 15-state area in

ic

Western markets Federal power. The rates Western charges its customers are also presented in this
context. Table 3.15 gives an abridged |ook at rates by customer class for the two broad utility
organi zations that sell retail electric energy across each of Wstern's nmarketing areas.

The "rates" are given in terns of unit or average revenues by class of customer: residential
commercial, and indusrriai. Rate schedules in reality are rarely of the unformnature that seem
to be suggested here. That is, electric utility costs are conventionally recovered under tariffs
or rate schedules with multiple parts. For residential users, rate schedul es
are usually characterized by a kilowatthour charge on netered usage (recovering both capital and
certain variable costs) and a nmonthly service charge (recovering custoner-related costs). In many

:nst?nc?s, the kilowarthour portion of a residential electric bill nay vary depending on the
evel o

psgge (eirher inverted block or declining block rates). Custoners such as comercial and

i ndustria

users, on the other hand, are served under considerably nore conplicated rate schedul es.
Conventionally, these users are also netered for their demand for capacity in addition to the
anount of energy they take, as well as nonthly service costs associated with their accounts.
Both the demand and energy portions for this type of custoner can also be charged according to
different bl ocks or |evels of demand and usage.

Many retail utilities also have seasonal variants of these rate structures, with separate rate
levels for different seasons of the year (usually winter and summer) or rate designs that
differentiate capacity demand and energy use diurnally (time-of-use or time-of-day rate deS|?ns).
Vﬁspern‘s customers nmay choose to inplement such rate strategies in the future as a result o
their
I RP anal yses.

The actual comiguration of a utility's rate schedules is often based on regulatory rate-
setting
del i berations and an understanding of how the utility's costs are incurred. Strict cost recovery
consi derations are balanced with elenents of equity, tariff understandability, administrative
feasibility, and rate stability in finally establishing rate schedul es.

Table 3.15 reports the rates charged retail custoners of investor-owned and public utilities
acr oss
the 15-state Western system grouped by each of Western's marketing areas. Billings Area retail
custonmers generally seemto benefit fromthe |lowest rates, while Sacranento Area's retai
cust oners
pay the highest. These are conposites across a broad range of retail utilities. Actual inter-
system
conpari sons could produce differentials that differ fromthose suggested in the table. Industria
rateg, andi to a lesser extent, commercial rates are |ess per kilowatthour than rates to
residentia
custoners, largely because industrial customers take service at higher voltage |evels, thus
obviating the need for the utility to put in place additional transmnission and distribution
facilities
to serve the |oad.

Figure 3.21. Regi onal Custonmer C ass Energy Use by Western Area Office

Table 3.12. Reqi onal Ener Consunption by Custonmer Cass (calendar year 1990
Figure 3.22. Investor-Oamed Utilities' Custonmer O ass Energy Use by Area Office
Table 3.13. Buildings Inventory Sunmary”a

Table 3.14. Irrigated Acreage in Western's Service Region

Figure 3.23. Public Utilities' Custoner O ass Energy Use by Western Area Ofice
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Table 3.15. Retail Rates (cents/kW)
Table 3.16. Wstern Wiolesale Firm Power Rates
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CHAPTER 4 Environnmental Consequences
4.0 ENVI RONMENTAL CONSEQUENCES

This chapter describes the environnmental inpacts of all the alternatives. The
envi ronnent al baseline from which inpacts were predicted was the anticipated future
condition that would exist through the end of the year 2015 if none of Wstern's proposed
alternatives were inplenented. Because the environnental baseline occurs as a period of
time, and not a point in time, assunptions and predictions of future changes nust be nade
to provide a reasonable projection of future conditions. The inportant point to be nmade
here is that the No-Action Alternative, which is based on this anticipated future
envi ronnent, does not mean an unchanged environnent. A description of the environnent
as it exists today is presented in apter 3 (Affected Environnent). Predictions of future
trends, shown for each environnmental resource, for the No-Action Alternative and ot her
alternatives are described in this chapter.

In order to assess inpacts to the environnent, it was necessary to track both
changes in baseline conditions over time, and the influence of Western's Program over
time. Various assunptions and predictions, discussed later in this chapter, were nade for
all of the alternatives including the No-Action Alternative. Because of the conplexity
invol ved in evaluating these factors, a nodel was used to assist in predicting the future
situation while incorporating all of the identified variables. Table 4.1 sumrarizes the
environnental inpact factors that were used to cal culate environnental effects. Tables 4.2
and 4.3 sumarize potential environnental inmpacts of the No-Action and Program
Al ternatives by inpact category for the years 2005 and 2015

Table 4.1 summarizes environnental and planning information for the generation

portion of the fuel cycle. The information is generic in nature; it does not apply to any
particul ar plant, but rather represents a range of plants or calculated values. Calculations
and choi ces of environnental factors used to derive the information in Table 4.1 are
described in Appendix F. These choices were nmade from a variety of sources to best
represent the power plants in Western's service region. Sources of information include the
following: Bradley, Watts, and WIllianms (1991); ernick and Caverhill (1989); Fluor
Daniel, Inc. (1988, 1991); deick, Mrris, and Norman (1989); Kinsey (1992); NWPPC

1991); Otinger et al. (1990); Public Service Conm ssion of Nevada (1991); Shankle et al
1992); State of California Energy Commi ssion (1992); DOE (1983); and EPA (1985).
The environnental inpact factors used in the calculation of inpacts were based solely on
Table 4.1. The resources included in the nodel for potential growh in generation capacity
over the next 20 years were coal -fired power plants, gas-fired sinple-cycle conbustion
turbines, gas-fired comnbi ned-cycle conbustion turbines, small hydroelectric plants, and
conbi ned renewabl es including wind and geothernal technol ogies. Coal resources were
nodel ed as a conbination of the three technol ogies (pul verized coal, fluidized bed coal, and
i ntegrated gasification conbined-cycle) presented in Table 4.1. Sone resources that were
not nodel ed were included in Table 4.1 to allow for conparisons; these included diesel
wood waste biomass, municipal solid waste, wind, and cogeneration.

For sone resources, Table 4.1 contains blank spaces for npbst environnenta
factors. For exanple, hydroelectric power does not enit significant ambient pollutants

once installed. Resources with blank spaces may still produce inpacts, but their inpacts
may be difficult to quantify generically. Descriptions of the denmand-side and supply-side
energy resources and any associ ated environnmental inpacts are provided in Appendix E

The effects of various types of air pollutants are described in greater detail in Appendix A

Table 4.1 Planning and Environnental Profiles for Energy Resources

Table 4.1 Planning and Environnental Profiles for Energy Resources, continued
Table 4.1 Planning and Environnental Profiles for Energy Resources, continued

Table 4.2 Summary of Physical Environnental and Direct Enployenent |npacts Associated Wth Each
Alternative in 2005

Table 4.3 Summary of Physical Environnental and Direct Enploynent |npacts Associated Wth Each
Alternative in 2015

The bal ance of this chapter discusses the utility system nodel in nore detail, and
the inpacts to environmental and econom c resources. Results fromthe electric utility
s%sten1nndeling in Western's service region showed rel atively slight differences anmong
the Program Alternatives in ternms of nmegawatts of installed capacity. However, the No-
Action Alternative was found to have greater generation in order to serve |arger | oads.
Along with the relatively slight differences in capacity additions, these differences in
generation resulted in the environmental inpacts summarized in Tables 4.2 and 4.3. As
with changes in generation and capacity additions, only relatively mnor differences were
found across the alternatives in terms of environnmental effects. Generally, those Program
Alternatives featuring a nore certain conmitnment of Western's power resources had
relatively greater environnental benefits for certain em ssions.

Anot her factor was the nodel input assunptions that were made for the alternatives.
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The nodel estimated the aggregate effects produced by the anticipated custoner response,

but specific customer activities in response to the Program would still need to be estimated.
These activities could have inpacts in the future, and woul d be addressed once specific
actions are identified. The No-Action Alternative resulted in differing inpacts primarily

because all Program Alternatives pronote DSM and energy efficiency to a higher degree
than woul d occur in the absence of the Program

The anal ysis yielded inmpacts that were generic in nature, rather than inpacts that
were site specific. For exanple, the quantity of air em ssions that nay be emtted under
each of the alternatives was estinmated. However, the dispersion of pollutants, atnospheric
reactions, and inpacts on specific receptor populations can only be assessed on a case-by-
case basis. As another exanple, the acres required to build new generating facilities were
estimated, but specific inpacts to |and uses could not be predicted.

The anal ysis accounted for inpacts resulting fromthe generation of electricity and
the construction of new power plants, rather than other portions of the fuel cycle, such as
m ni ng and ﬁrocessing coal, transporting natural gas, or disposing of nuclear wastes.
Expandi ng the analysis to include these other portions of the fuel cycle would add little to
conmparing the effects of the alternatives, as inpacts fromthese activities would be largely
dependent on specific choices and the |ocation of generation. To the extent that the
Program Alternatives would result in reduced | oads and the use of fewer supply-side
resources (these are the key variables affectin? the outcome of the inpacts presented in this
ElIS), the resulting inpacts in other portions of the fuel cycle would follow simlar trends to
those presented here.

As specific activities or power plants are chosen, additional environnental analysis
nmay be necessary. Western would conplete this analysis for the resources that the agency
initiates. However, it is unlikely that Western would initiate such Projects. Most, if not
all, of the activities would be proposed and inplenented by individual utilities, utility-
based associ ati ons, or other devel opers. For these non-Federal projects, environmenta
anal ysis and docunentation would cone in the form of siting, discharge, and use pernits
i ssued by local, State, and Federal agencies. Federal permts may require NEPA
docunent ati on, which would be determnmined by the issuing agency.

This environmental analysis involved the straightforward approach of nultiﬂlyin
an environnental factor by either the generation or capacity associated with each energy
resource. The environnental inpact factors and other planning infornation are listed in
Table 4.1. The capacity and generation projections were nodeled for each of Wstern's
area offices. The nodeling approach is described in Section 4.2. Section 3.7 in Chapter 3
describes | oads and resources used as inputs to the nodel.

4.1 | MPACT TRENDS

A nunber of general trends were apparent from the analysis. First, the Program
Alternatives tended to result in beneficial inmpacts in conparison to the No-Action
Alternative. This trend was true for all of the physical environnmental inpacts analyzed and
nmost of the economc inpacts, and could be attributed to increased custoner investnent in
demand- si de resources instead of power plant construction. One exception was short-term
rate inpacts, which rose slightly to pay for planning activities (see Section 4.10).

However, in the long term rates tended to be reduced as utilities use resources nore
efficiently. Two analytical techniques were used to assess regional enployment and effects
on trade and conmerce. Taken together, these anal yses showed neutral to positive effects
resulting fromthe Program Alternatives (see Section 4.9).

Another trend was identifiable in the relationship between environnmental benefits
and the certainty of Western's power commtnents. For nost environnental inpacts
identified in the analysis, an Increase in environnental benefits was predicted in 2015 when
assured, relatively high percentages of Western resources were extended. The Non-

Extension Alternatives were consistently | ess beneficial to the environnent than other
Program Alternatives across all inpact categories. The Limted Extension Alternatives and
the Extension Alternatives, which featured an assured, high-percentage extension of

existing resources, showed a simlar pattern. This trend was attributed to relatively higher
| evel s of plant construction and electricity generation by existing custoners in reaction to
uncertainty in Western's conm tnments. The size of the resource pool contributed to
uncertainty |evels because of the corresponding reductions in avail able Western resources.
However, the manner in which the resource pool was used did not influence the analysis

A third trend was true of all of the alternatives and was seen in the quantities of
i mpacts over tine. Inpacts that were tied to coal conbustion, such as SOx em ssions and
ash production, tended to peak in the year 2005, then decline. This trend mrrored the
quantity of electricity generated from coal plants. Between 1995 and 2005 generation from
coal plants tended to 1ncrease as these plants were used to neet increasing |oads in areas
that currently have surpluses of generation capacity. After 2005, the use of coal plants
tended to decline as thenglants aged and were replaced with less capital -intensive new
technol ogi es, such as combi ned-cycle conbustion turbines (see Section 4.3.1.2). Wth all
alternatives, inpacts that tended to result fromall therrmal power plants, such as thernmnal
di scharge and CO2 em ssions, showed a steady increase over tine, although the Program
Alternatives were estinated to result in fewer inmpacts than the No-Action Alternative

El ectricity generation from coal plants was also related to a fourth trend. Coa
conbustion, and its related effects, tended to remain relatively unchanged across the
Program Alternatives. Effects that resulted from both natural gas and coal (for exanple,
thermal discharge, water consunption, and CO2 emi ssions) tended to vary nore by
alternative as natural ?as was used to a differing extent in response to uncertainty resulting
from Western contract allocations. Wen conparing the inmpacts from total regional
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generation, these differences were usually quite small, less than 1 percent. However,
mhegsconparing the differences between the alternatives, the change varied from 2 percent
to ercent.

A fingl trend was found in the distinction between physical inpacts which resulted
from generation and those which resulted fromthe construction of new capacity. Land use

is the physical inpact related to new capacity. The differences anong each alternative's

Il and use effects tended to be slightly nmagnified in conparison to the effects resulting from
generation. This is due to the focus on only new devel opment, w thout the influence o

exi sting generation plants. Existing plants, which because of their greater numbers tended
to dom nate the effects of new plants, had a nuch greater influence on the effects resulting
fromelectricity generation

The inpact estimates were built up froma nodel of utility systens in each of the

area offices. The environnental inmpact results are reported in this docunent for the entire
Western service region, although inRacts on power resource needs are broken out by area
office. This approach enphasizes the trends identified in conparing how the alternatives
affect the environment. In an EIS of this conplexity, these trends are nore inportant than
the actual estimated nunbers. Further, the nodel identified the types of resources that may
be built or inplemented, but did not identify specific locations. Thus, a custoner's need
may be net by a plant built outside that customer's service area. This is nore likely than in
the past given the open transm ssion access provisions of the Energy Policy Act of 1992

4.2 MODEL DESCRI PTI ON

This section provides an overview of the policy sinulation nodel adapted for the

anal ysis of the inpacts fromthe Program on each of Western's areas.1 The baseline

sinmul ati ons of the No-Action Alternative and the results fromthe other alternative
approaches are Presented here

The principal tfocus was on policy sinulations to assess inpacts on existing and

new generation resources and on consuners' and businesses' electric energy service
demands, which could be nmet with either conventional generation resources or with DSM
resources (see Kavanaugh et al. 1993). While |least-cost principles and rational decision
maki ng are presuned, the nmpdel was not intended as an IRP for Western's region. Each
Western area was nodel ed and sinulated under the alternative policy scenarios to determ ne
Probable i mpacts on power resources and on peak demands and consunption. A suitable
ramework for a regionwide IRP or set of regional IRPs would have to be broadened

consi derably beyond the policy sinulation nodel advanced here.

Along with the description of the sinulation nodel and the predicted Program

simulation results, the discussion also focused on the nacroecononi ¢ assunptions that
underlie the | oad forecasts and the assunptions that link the utility sector with this
macr oeconom ¢ setting (see Section 4.2.2).

4.2.1 The Resources and Rates |npact WMbdel

This EIS has adapted the |ogic and expanded conputer code of an existing nodel
used for regional policy simulation analysis of policies of a nature very simlar to that
contained in Western's Program The nodel, the Conservation Policy Analysis Mdel
(CPAM), was devel oped for the Bonneville Power Adnministration (Ford and Cei nzer
1986) to exami ne resource and rate inpacts of alternative conservation prograns at an
aggregate level for the Pacific Northwest. New versions of CPAM continue to evol ve and
are activeIK mai nt ai ned for planning anal yses at Bonneville. A simlar nodel, albeit far
nore conprehensive from both an energy and geographi cal standpoint, served as the basis
for the integrating framework for the 1991 National Energy Strategy (EIA 1991). The
nmodel , FOSSI L2/ 1 DEAS was a | ong-run, dynamic policy sinulation nodel of U S. energy
supply and demand and served as the basis for nuch of the representation of conservation
resources for CPAM and the nodel devel oped here (AES 1990). (See Kavanaugh et al
1993 for nore information on macro-econonic forecasting nodels of the U S. econony.)

The general structure of the nobdel used for the Wstern region inpact analyses is
illustrated in Figure 4.1. The nodel, referred to as the Resources and Rates |npact Mde
gRRIN@, was witten in DYNAMO, a hlgh-level conput er | anguage specifically designed

or systemdynanmics featuring feedback-1oop effects.

The nodel consists of five sectors that represented different aspects of an electric
utility system or, as in the case here, a conposite of like utility systens. The nost detailed
of the sectors is the electricity demand sector, which uses an end-use nodeling approach to
forecast electricity demand and conservation. This sector keeps track of the growth in the
demand of energy services and electricity based on the growth in the region's econony,
changes in the price of electricity, and the conbinati on of user-specified conservation
prograns to be tested with the nodel

The denmand sector sinulates the decision-making processes of retail custoners as
they react to electricit¥ prices, appliance prices, subsidy prograns, performance standards,
and prices of conpeting fuels and appliances. Four basic custoner groups are represented
residential, comercial, industrial, and irrigated agriculture. Residential customers include
single- and nmultiple-famly dwellings. Comrercial custoners include restaurants, office
bui 'di ngs, stores, hospitals, and smaller industrial loads (<1 MN. Residential and
comrercial buildings are divided into two types: old buildings and new buil di ngs.

I ndustrial custonmers are generally comercial entities that use nore than 1 MW of
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electricity.

The nost inportant determnants of electricity demand are the growth rates for
residential housing, comercial floor space, industrial activity, and irrigated
acreage/cropland (see Tables 3.13 and 3.14). The growth in these "stock" variables
directly determined the demand for energy services in the different end uses. Residential

and commercial demand is divided into 10 "end uses.” An end use is a service that is
provi ded by energy, such as space heating, water heating, lighting, or refrigeration.
Figure 4.1 Resources and Rates lnpacts Mdel (RR

A fundarmental assunption inplicit in the structure of this sector is that consuners

select the nost cost-effective conbination of fuel, appliance tyﬁe, and efficiency in order to
satisfy their need for energy services. Electricity is always the fuel of choice for those end
uses captive to electricity, such as machine drives and lighting, but its market share in
noncaptive end uses depends upon the degree to which electricity is the nore cost-effective
option conpared to other fuels. The ampbunt of conservation that is selected as a result
subtracted from service demand to get net electricity denmand.

Through the use of conservation prograns, utilities could affect many aspects of

consuner choice. For exanple, if a utility runs a subsidy programin a certain end use, it
reduces the cost of higher efficiency technol ogies and thereby increase the cost-

effectiveness level for electricity. Consumers who choose electricity end up sel ecting

hi gher efficiency technologies, which, in fact, is a goal of the program As a side effect,
however, the program can end up reducing the cost of electricity-based services in genera
for that end use, which increases the market share for electricity. A conservation subsid
program al so reduces the operating costs for existing electricity users in that end use, ich
al l ows these consuners to Increase their confort levels. Both of these actions, increasing
mar ket shares and increasing confort levels, tend to offset the reductions in electricity use
that are simulated by the ﬁrogram

The primary function of the demand sector is to accurately account for electricity

demand, conservation investments, and all the secondary effects that influence them The
resulting electricity denand is sent to the rest of the nodel, which cal cul ates construction of
new power plants, dispatches existing and new plants, and derives new electricity prices
that were passed back through the demand sectors. This latter feedback |oop pernits
sen5|t|V|tY to price to affect the demand for electricity in case electricity price changes
dramatically.

The system supply sector is responsible for supplying electricity to meet the needs

of the electricity demand sector. It dispatches existing generation facilities, conputes short -
term power purchases or sales, adds new resources to neet |load/resource deficits an

calcul ates the operating and capital costs that are used for rate-nmaking purposes in the price
or rate nodule. The prlnary user -specified inputs to this sector are the capacity and costs
of existing generation facilities and the tim ng, capacity, and costs of new generation
facilities. The capacity expansion options spans five generic options for new utility
generation: coal-fired power plants; gas-fired combi ned-cycle combustion turbine plants;
gas-fired sinple-cycle conbustion turbine plants; hydroelectric plants; and other

renewabl es using w nd and geot hermal technol ogi es

The price nodule of the RRIM contains a sinplified algorithmthat mimcs the rate-

maki ng process. The nodel differentiates between investor-owned and public utilities in
ternms of their capitalization structure and tax status. The rate-naking process is an
accounting function that calculates allowed expenses (costs) and all owed inconme (return on
rate base? in the case of investor-owned utilities. The price regulation sector used inputs
fromthe supply, demand, and financial accounting sectors to determ ne a revenue

requi renent for the conposite utility types.

4.2.2 Macroeconom ¢ Assunptions

It is generally recognized that energy consunption is strongly tied to economc
condi tions. Forecasts of key economic variables that underlie the simulations had a
significant part in the inPact anal yses, though they were held invariant across the
alternatives. Forecasts of inflation rates, real gross domestic product (GDP), and

popul ation growh rates for the United States came from |l ong-term econonic forecasts
devel oped by the Energy Information Adm nistration (EIA) in the 1991 National Energy
Strategy (EIA 1991). As briefly summarized in Table 4.4, real economic growth was
assunmed to occur at a dinminishing rate over the planning horizon, partly due to the
decIinin? rate of population growh. Expected inflation was stable over the period, staying
at roughly 5 percent per year over a mpjority of the simulation period. As for all economc
forecasts, these expectations had a | evel of uncertainty associated with them The val ues
used typically fell in the mdpoint of ranges that bound this uncertainty. Sensitivity
anal yses are presented in Kavanaugh et al. (1993), which focus on inpacts due to
deﬁartures from these nid-point expectations.

The assunptions regarding fuel prices also played an extrenmely promnent role in
the simulations, from several standpoints. First, relative prices between natural gas and
electricity affect fuel choice decisions in the demand sector. Second, relative fuel prices can
greatly influence the econonics of alternative supply technol ogies, and thus the o
conP05|t|on of the generation used to nmeet |oads placed on the systens. Current or initia
fuel prices cane fromthe EIA's Electric Power Monthly (EIA 1992b), stated in 1990
dollars for the year 1990. Table 4.5 reflects the variation across the broad regions
enconpassed by the Western area offices. The first row reports Price per mllion Btus
(mmBtu) on a delivered, weighted basis by mpjor utility, for coal and natural gas in 1990
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dollars. The next row reports the expected rate of escalation over general inflation ("real
escal ation") for each fuel over the sinulation period from 1990 to 2030.

4.2.3 Major Issues for the Wility Inpact Analysis

A nurmber of issues emerged fromthe utility inpact analysis that warrant follow up

analysis to indicate how robust the results were to possible changes in the baseline
assunptions. Many of these were famliar fromtraditional |ong-term energy planning and

sone energed from structural changes slowy occurring in U S. energy markets. Finally,

some have surfaced that were uniquely associated with the Western resource.

A brief list of the leading issues Is given below An evaluation of their inpacts was

a two-step process. The first was an initial exam nation to see if the results were sensitive
to departures from the baseline assunptions. The second was to determ ne the inpact of
alternative assunptions, or treatnment for those factors, that were found to exert the greatest
or nost significant influence on the sinmulation outcones. Anobng the advantages of the

RRIM framework was that it was extrenely well -suited to the task of iquenenting this
sensitivity process. Results of the sensitivity analyses are discussed in Kavanaugh et al
1993. The range of probable issues included the follow ng

* uncertainty over future |oads, including economc conditions
* uncertainty over fuel costs

* uncertainty over availability of natural gas

* uncertainties over DSM nmeasures and conservation resources.

Table 4.4 Key Macroeconom ¢ Factors

Year GDP Popul ati on Inflation
1990- 2000 3. 0% 0.7% 4.52%
2000- 2010 2. 7% 0.5% 5. 15%
2010- 2020 1.9% 0. 4% 5. 0%
2020- 2030 1.6% 0.2% 5. 0%

Table 4.5 Fuel Price Assunptions by Western Area for Delivered Price to Utility ($/ nmBtu)

Area: Billings Lovel and Phoeni x Sacr anment o Sal t
Lake City
égé; ---------- Coal Gas Coal Gas Coal Gas Coal Gas Coa
S
Price Price Price Price Price Price Price Price Price
Price
}égé __________ 0. 44 1.37 0.70 1.33 0.74 2.22  1.13 2.20 0.93
Real Escal ation
gagg (% 1.00 3.00 1.00 3.00 1.00 3.00 1.00 3.00 1.00

Source: ElIA 1992b

A final source of uncertainty emanated from the Western whol esal e power

contracts. Uncertainty like this is normally not prominent in nost utility resource planning
activities; nevertheless, it can be addressed within a sensitivity franework along the |ines of
the foregoing elenents. However, contract provisions that heighten or aneliorate planning
uncertainties were at the heart of assessing inpacts from Western's Energy Plannin% and
Management Program For a consistent evaluation of all alternatives, therefore, this source

of uncertainty nerited special recognition in this part of the analysis.

The current version of RRIMis essentially deterministic; that is, Western has used a
specific set of assunptions rather than random val ues as nodel variables. RRIMis capable

of handling probabilistic sinulations which use a vast nunber of random variables to
predi ct an outcone. However, the nodel has provided consistent results across sensitivit
anal yses. The introduction of random variables would provide little additional benefit f
purposes of this EIS.

To place the No-Action Alternative on a conparable basis with the Program
Al ternatives (which possess inportant inplications for the degree of certainty that
Western's custoners would be able to plan on), RRIMinputs were augnented with an
adjustnent that attenpted to nmimc the effects fromuncertain contract ternms that m ght

y
or
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i nfl uence the anount of assured Western resources that a planner could depend on.

Fuller detail of this adjustnent is contained in supPortlng docunentation to this EI'S
(see Kavanaugh et al. [1993], Chapter 9.0). Essentially, the procedure used the
"pl anner' s" discount rate (adjusted for expected inflation) to proxy the resource cost of
having a unit of assured capacity today versus a unit at sone tine in the future with |ess
assurance. This "cost" was mmcked by adjusting contract capacity to a |ower, "effective"
capacity available for resource planning wth the use of the real discount rate. The adjusted
capacity was constructed using

Adj MW = MW [1/(1+r)n]

where r represented the real discount rate, n was the nunber of years spanning the tine
fromthe year a contract was expected to expire to the end of the sinulation period, Ad]

MV was the adjusted capacity, and MNwas the Western capacity under contract.

Since Project contract expiration dates and contract terns vary sonewhat across
Western's system the effects of contract uncertainty should be expected to be simlarly
non-uniform In the No-Action case, existing contract terns were presuned to stay in
force at contract renewals. Some uncertainty emerged, however, in those areas possessing
conparatively shorter contract lengths. For these, a subsequent contract renewal occurred
before the end-year of the RRIM sinulations. In these cases, it was reasonable to factor in
pl anni ng uncertainty in the No-Action Alternative.

4.3 RESOURCES AND RATES MODELI NG RESULTS

This section discusses use of RRIM to nodel the No-Action and Program
Al ternatives. Al though RRI M does have the capability to develop rates by revenue class,
these highly aggregate systemlevel inpacts are sufficient for the purposes here. Cost

al locations and rate design do offer the potential for tenpering any extreme effects on any
one customer group; however, rate design is a separate process that is considered to be
outside the scope of this EIS

4.3.1 Resources and Rates Mdeling Results- No-Action

The results fromusing the RRIM policy sinulation nodel for the five areas in
Western's region are presented here. Forecasts of peak load and electricity consunption

are presented under the baseline economic conditions of the No-Action Alternative. The
results for the No-Action Alternative are also featured with two najor, but interrelated, sets
of results fromthe RRIMoutput. First, the resources are portrayed over tine to show the
conbi nati on of existing generation resources and new resource additions. These displays

are sonetimes referred to as resource stacks. Conservation resources are shown on these
resource stacks, as well. Second, the inplications for the paths of retail rates and
Western's rates under this baseline scenario are provided.

4.3.1.1 Load Gowh and Energy Sal es Forecasts

To best represent the demand and supply interactions associated with the Program

each region's loads (and ultimtely resources) were built up by type of utility organization
i nvestor-owned utilities, nongenerating public utilities, and generating public utilities. This
enabl ed the nodel to preserve the salient features such as capitalization, tax status, and
revenue requirenents that differentiated the various types of systens which each have their
excl usive area franchises and obligations to serve retail loads. Table 4.6 provides the
breakdown of the |oad data summarized in Chapter 3 (Section 3.7.3) by these broad utility
types for each of the Western area offices. Figures 4.2 and 4.3 present a conparison of

how peak | oads and energy were distributed across the regions by utility sector. Figure 4.4
pl ots the conposition of |oads of investor-owned systens onlﬁ, for each Western area

Figure 4.5 reports the sane for the publicly-owned systens, by area

Table 4.6 Firm Energy Sales and On-Peak lLoad by Utility G oup

Figure 4.2 Western Area Office On-Peak Loads by Utility Type

Figure 4.3 Western Area Office Energy Use by Utility Type

Figure 4.4 Investor-Omed Uilities' Custoner Cass Energy Use by Western Area Ofice

Figure 4.5 Public Utilities' Custoner O ass Energy Use by Western Area Ofice
Table 4.7 lLoad Forecasts, 1990-2015

The | oad and energy forecasts were devel oped from national econonic )
assunptions, building stock assunptions, fuel prices, and electricity price feedbacks for

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/08eis0182_4.html[6/27/2011 10:56:01 AM]


file:///nepa/dbgraphics/eis/wapa1-t21.gif
file:///nepa/dbgraphics/eis/wapa1-f27.gif
file:///nepa/dbgraphics/eis/wapa1-f28.gif
file:///nepa/dbgraphics/eis/wapa1-f29.gif
file:///nepa/dbgraphics/eis/wapa1-f30.gif
file:///nepa/dbgraphics/eis/wapa1-t22.gif

Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

each region. Table 4.7 contains, by area office, annual growth rates in the expected peak
demand and net electricity consuned over the planning period, 1990 to 2015. The node
assunmed that public utility load growth was nmet first with generating public utilities and
then investor-owned utilities, not by Wstern's resources, not even on a partial or linmted
basis on behalf of its preference custoners.

The [ oad growth and ener?y sal es forecasts from the nodel suggested growth rates
that were [ow by post-Wrld War |l experience. However, a conparison with the 1992
outl ook provided by the North American Electric Reliability Council (NERC 1992) offered
a favorabl e benchmark, although only a partial and inperfect one. ile the NERC
outl ook revealed slightly stronger growh in regions that match up partially with Western's
area offices, there were simlar patterns. The nodel forecasted the strongest growh in the
Phoeni x and Sacranento areas, and this matched well with the Western States Coordinating
Counci | subregions of Arizona-New Mexico and California-southern Nevada. Sl ower
growth was expected in the Md-Continent Area Power Pool (U.S. portion), which shared
much of the same geography as the Billings Area and a snall portion of Loveland. Sone
portions of the northern subregion of the Southwest Power Pool and the Rocky Mountain
subregi on of Western Systems Coordinating Council also had load in common with that of
the Lovel and Area.

Reasonabl e differences between the two sets of outlooks were accounted for b% a
number of elenents. First, the boundaries of Wstern's areas differed from those of the
regi onal council s/ power pools of NERC, so any direct conparison was at best only
aﬂproxinate. Second, the NERC reports were froma "sumof the utilities" forecast,

ereas RRIM built up loads on an aggregate basis by broad utility type. Third, the
NERC forecast period was considerably shorter, spanning only 10 years, in contrast with
RRIM s forecast horizon of 30 years, which permtted |ong-term denographics to have
greater influence. Finally, the conservation nodule in RRIM was a prom nent part of its
policy inpact focus, so conservation resources (which served to | ower net |oads) may have
pl ayed a nore significant role in nmeeting energy service demands than that assuned at
some of the individual utility systens in these NERC regions.

4,.3.1.2 Resources

For each area, Figures 4.6 through 4.10 show the generation m x changes over the

25-year period, as well as total on-peak demands. Forecasted peak dermands were driven

by assunptions governi ng business activity, denographics in each area, and region-
speci ficruel cost assunptions. These were tied to uniform assunptions at the nationa

| evel, but as the |oad forecast table (Table 4.7) revealed, there was room for disparities to
reflect specific characteristics of each area. The initial configuration of supply-side
resources emanated from the Western resource database sunmarized 1n Table 3.10 of

Chapter 3. However, the data in the figures (Figures 4.6 through 4.10) are for naneplate
MV of capacity for peak demand. The data are net of inports and exports on an

i nterregi onal basis.

Sone further differentiation between the description of resources fromthe Wstern
dat abase in Chapter 3 is necessary to lay the foundation for discussing the results fromthe
RRIM sinmul ati ons. The Western resources database identified all generation resources by

|l ocation. This is useful for geographical purposes but, for long-term resource planning
some nodification was required to reflect that sone resources were | ocated outside a
utility's inmediate service territory for its native loads. For sinulating the resource paths
of the five areas, Western resources were "reassigned" according to firmcomitments to
serve | oads outside the area in which they were sited

This affected, for exanple, the Federal power output fromthe Salt Lake City Area

Ofice. 1In Chapter 3, this resource, because of its location, was counted entirely as plant
capacity within the Salt Lake City Area. However, for purposes of nodeling the No-
Action and Program Alternatives, portions of the SLCAIP that were narketed in other
areas were re-assigned to serve the preference customer |oads in those particular narketing
areas. This approach was also applied to sone non-Western resources serving | oads
outside the region. For exanple, the Colstrip coal-fired units in southeastern Montana are
jointly owned; that portion of the plant owned by Pacific Northwest utilities to serve their
oads was netted out fromthe resource capability in the Billings Area that is available to
serve private or public |oads.

The Western resource database characterized a broad range of generation
technol ogi es and fuel types over Wstern's region. Such a detailed inventorY of plant types
necessitated some grouping to reduce the requisite data to a nanageable |evel for policy
simul ation purposes. Plants that are oil-fired, have dual -fuel capabilitr, or are fired with
different grades of coal to generate steam were treated collectively as "fossil-steanf units
and were included in the group of resources |abeled as "old" or conventional coal

Load growth and retirement of existing plants were the two factors influencing the
capacity expansion plans of each region. Western recognizes that many of its custoners

have made significant investnents in conservation in the past. The resource stack figures
treat pre-1990 conservation as a reduction to |oad; the conservation shown after 1990 is
incremental and in addition to historic conservation achi evenent.

I ndi vidual generating units were grouped into honbgeneous classes, which forned

the basis for proéecting the long-run capacity expansion paths for the Western regions.

Such aggregation facilitated the ready use of generic data from the EPRI Techni cal
Assessnent Quide (TAG (EPRI 1989). One of the conponents of the cost and

performance characteristics listed in the TAGis the unit life (in years) that is used by utility
system pl anners in routine screening anal yses. Because of the |ink between capacity/ plant
expenses and financial/rates conputations, the EPRI TAG planning assunptions were used
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for the book life of plants. These covered the following: coal -fired steam - 30 years;
combi ned cycle combustion turbine plant - 30 years; conbustion turbines - 20 years; and
renewabl e (non-hydro) technol ogies - 20 years. For the physical |life of the units, |onger
lives were assunmed to reflect, in part, life-extensions and refurbishnments, and the unit
indivisibility elements of |arger, baseload types of capacity. The followi ng were used in
this regard: coal -fired steam - 100 years; combined cycle conmbustion turbine plant - 50
years; conbustion turbine - 50 years; and renewables - 75 years

Overall, the recurrin? results fromthe RRIM sinulations across all five areas

i ndi cated natural gas-fired units as the domi nant technology for new generation additions.
These enconpassed conbi ned-cycle conbustion-turbine units, which could operate as

basel oad units, as well as conbustion turbines for neeting peak demands of shorter

duration. The selection of gas-fired over coal -fired technol ogi es was based on conparative
econonmics and inherited | oad/resource bal ances. Despite the higher expected escal ati on of
natural gas prices over coal 83 percent versus 1 percent, see Table 4.5) the capital cost per
kil owatt of I1nstalled conbined-cycle conbustion turbines was about half that of a |arge
coal -fired plant. \Where surplus basel oad capacity was present, |ow-capital cost, gas-fired
conbustion turbines were nore econonical than coal -fired units because they would

operate for only short durations during nmaxi mum peak dermand peri ods.

New nucl ear power steam plant capacity was not added during the course of the

simul ations. Mst, but not all, of this existing capacity (currently 8 percent system w de)
was presunmed to be relicensed. However, the nodel assuned that, until a pernanent

radi oactive waste repository is established, no new nuclear capacity would be |icensed and
built in the United States. As a result, nuclear power's contribution to generation capability
stayed unchanged, but with resource additions over tinme it declined in relative terns.

In the Billings Area (Figure 4.6%, basel oad coal -fired capacity appeared to be the

dom nant thermal resource (nore than 80 percent), with nuclear steam plant capacity the
next largest (9 percent). Coal still remmined the largest technology at the end of the
sinmulation period in this analysis of the No-Action Alternative (48 percent by 2015 and 62
percent of all thermal capacity). However, there was a significant Increase in conbustion
turbines in the mx, rising to nearly 3,700 MW By 2015, conbustion turbines represented
al nrost 25 percent of thermal capacity in the area, and they were the prinarﬁ new generation
resource addition by that year. This was Iargely the outconme of |oad growh exhausting the
capacitﬁ surplus that stemmed from the major building of coal plants in the late 1970s.
Al 't hough capacity of conbined-cycle conbustion turbine plants grew in the mx in relative
terns, the absolute growth of 900 MWwas snall conpared with that of gas-fired
conbustion turbines.

The Loveland Area is roughly bal anced under current conditions given net inports
and short-term purchases (see Figure 4.7). Wth load growh and a fixed anpunt of firm
inports, the area was anticipated to pursue an expansion plan conprised nostly of
conbustion turbines and conbi ned-cycle conbustion turbines. Coal units dropped from a
dom nant share of the generation resource stack currently to about 40 percent by the year
2015. Nearly 2,400 MN of gas-fired conbi ned-cycle conbustion turbines were added in
the area, accounting for about one-seventh of all generation resources. Peaking capacity
showed a major increase with the installation of gas-fired conbustion turbines

Figure 4.8 portrays the expansion path of the Phoenix Area's generation resources.
Substantial inter-regional inmports (e.g., into California fromthe Pacific Northwest and
Desert Sout hwest) supPIenEnted the area's indigenous capability to neet the current peak
demand of approximately 41,000 MW  Under the No-Action Alternative, fossil-fuel fired
capacity dropped from nore than 60 percent of the generation caBabiIity to less than 33
Bercent by 2015. Gas-fired comnbi ned-cycle conmbustion turbines becane the major new

asel oad resource, with nearly 12,000 MV added, and occupied a significant portion of the
thermal resource mx at about 20 percent.

Figure 4.6 Billings Area On-Peak No-Action Resource Stack with Conservation

Figure 4.7 lLoveland Area On-Peak No-Action Resource Stack with Conservation

Figure 4.8 Phoenix Area On-Peak No-Action Resources Stack with Conservation

Figure 4.9 Sacramento Area On-Peak No-Action Resource Stack with Conservation

Figure 4.10 Salt lLake City Area On-Peak No-Action Resource Stack with Conservation

The role of fossil-fuel -fired capacity was al nbst halved in Wstern's Sacranento
Area over the sinulation period in the No-Action Alternative, as well (see Figure 4.9).

New conbi ned-cycl e conbustion turbine capacity was the prom nent basel oad technol ogy
added to the resource stacks of utilities, with nearly 7,400 MV of capability, and accounted
for nearly one-third of thermal resources by the year 2015. The renai nder of new capacity
was accounted for by conmbustion turbines: nore than 6,400 MV by the end of the

pl anni ng peri od.

Resources for the Salt Lake City Area Ofice are shown in Figure 4.10. In the Salt

Lake region, fossil steam units accounted for an extrenely |arge share of the current
resource capability, at nearly 90 percent. New capacity additions did not occur until early
in the next decade, given anticipated |oad growh and extra-regi onal transactions. Coal was
still the domi nant fuel for pomernglants in 2015 (about 48- percent) and peakin? capacity
units in the form of gas-fired conmbustion turbines accounted for the majority of new
thermal capacity-nore than 2,800 MW Gas-fired combi ned-cycle conmbustion turbines
were also a prominent resource addition in the thermal nix, making up nearly one-third of
installed thernmal capacity by 2015.
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4.3.1.3 Conservation

If the electricity needs of consuners and businesses are to be net efficiently, utility
conservation prograns would warrant conparable treatnment to conventional generation
resources. DSM prograns for utilities can enconpass conservation as well as a w de
variety of other apProaches to nore energy efficiency on the custoner side of the neter.
These can include, for exanple, interruptible rates to industrial custoners, |oad
managenent devi ces such as electric water heater cycling, and retail rate design such as
time-of -use rates. Conservation investrments by both consuners and utilities were at the
center of the demand nodule of the RRIM franmework devel oped for sinmnulating baseline
energy paths. DSM neasures, or "technologies," were represented in the nodel as supply
curves that related the anobunts of capacity/energy saved as a function of measure costs,
system avoi ded costs, and electricity rates. Supply curves existed in RRIM for each end
use and fuel type in the residential and comercial sectors, as discussed above in Section
4.2.1 and as developed in fuller detail in Kavanaugh et al. (1993).

Figures 4.6 to 4.10 highlight the role of conservation resources in the No-Action
simul ations by area office. Under the No-Action Alternative conservation would occur in
response to Western's G&AC, other applicable regul ations, and independent decisions
made by Western's customers. The figures show a consolidated generation resource stack
and then add on-peak negawatt savings emanating from DSM under the No-Action
Al ternative. Capacity savings from DSM were inplicit in current |oads across the areas;
that is, the energy service demands placed on the serving utilities reflected the net of
demand after conservation. The tables in the |ower portions of each fi%ure show
conservation in increnental terms above net demand. They are zero in the base year of the
simul ation. Conservation in excess of that currently enbedded in the net energy sales to
customers is the conservation resource shown there.

Wth the exception of the Phoeni x and Sacranento areas, conservation was |argely
nonprogrammatic. That is, the conservation that occurred in the residential and comercia
sectors was assunmed to be price-induced. 1In the Billings, Loveland, and Salt Lake Gty
areas, building energy efficiency prograns were instituted up to a cost of 20 mlls. 1In the
Phoeni x and Sacramento areas, the cost cap for conparable nmeasures was established at 45
mlls. Uility prograns (typically with incentive or subsidy features) were instituted in the
Phoeni x and Sacramento areas up to a program cost |evel of 45 mills

The relative shares that DSM was ﬁrOJected to represent in the resource stacks by
area varied slightly, largely as the result of differences in a nunber of factors. These
spanned differences in initial residential and conmercial building stocks and new additions
to them each area's |oad/resource balance, and relative fuel prices. |In Billings, DSM
resources expanded to the point of accounting for nearly 6 percent of all resource capability
(see Figure 4.6). Both the Phoenix Area (Figure 4.8) and Sacranento Area (Figure 4.9?

di spl ayed an even nore Eronounced role for DSMin neeting their respective energy

service demands. Mre than one-eighth (13 percent) of the resource capability was DSMin
Phoeni x and nearly one-seventh (14 percent) was DSMin the Sacranento Area. In the

Lovel and Area (Figure 4.7), DSM resources anounted to about 10 percent of all resources

by the year 2015. The Salt Lake City Area (Figure 4.10) reflected a simlarly-sized role for
DSM b¥ the year 2015, anounting to 11.5 percent.

The financial inplications fromthese |oad growh and regi onal expansion paths are
summari zed in Table 4.8. The table presents the approximate current rates by type of utility
organi zation, along with the expected escal ati on over the sinulation period of 1995 to
2015. The average revenues were current dollars, so the indicated escalation usually did
not exceed the annual average inflation expected over the period, which was on the order of
5 percent. Thus, real system average costs were found to be essentially flat for a
consi derabl e nunber of the utility sectors. The exceptions to this were the non-generating
publics in the Phoenix and Sacramento areas. Slightly higher escalation than average was
al so indicated for the investor-owned systens in the Phoeni x and Sacranmento areas, as well
as for the groups of non-generating public utilities in the Salt Lake City area of the Wstern
system

4.3.2 Alternative Cases

This section describes how the nbdel was used to sinulate the inmpact of various
Programinitiatives. The balance of the section is divided into three parts. The first defines
the different alternatives, the second describes how they influenced nodel behavior, and
the third presents nodel results and describes the inpacts on resources, |oads, and rates

4.3.2.1 Program Alternatives

A total of 12 alternatives were simulated with RRIM 11 Program Alternatives and

the No-Action Alternative. The Preferred Alternative is treated as a conbinati on of
Alternative 5 and 6. |t was not actually nodel ed. No distinction was nade in the node
between alternatives that contain special planning provisions for small custoners and those
that do not because the Energy Policy Act requires the use of IRP principles by small
custonmers for their future resource planning. As a result, the following alternatives were
anal yzed with the RRI M nodel
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No- Acti on

15-year term 98 percent extension
25-year term 95 percent extension
25-year term 98 percent extension
35-year term 90 percent extension
Non- Ext ensi on

Li m ted Extension.

L

The alternatives under consideration were designed to affect the fraction of the
resource conmtments extended by Western, the review period, the w thdrawal provisions,
and the utiIityAFIanning process.

The Extension ternatives | ooked at uniform nodifications across several contract
features, including contract length and percent of resource extensions. For nodeling
purposes, the fraction of the resource conmtments extended was assumed to be 100
percent in the No-Action Alternative and 98, 95, or 90 percent in the Extension
Alternatives. The utilities incorporated current resource comitnent |evels, along with the
extension provisions, in their planning processes. Unallocated Wstern power was
directed to a resource pool fromwhich it was redistributed to other preference (public
utility) custoners. For nodeling purposes, the power withdrawn for the resource pool
was not a resource available to nmeet firmloads over the planning horizon. The node
assuned that utilities nust secure capacitﬁ to replace that portion wthdrawn by Wstern.

The remaining alternatives fall outside the class of alternatives from the paragraph
above. These are the Linited Extension Alternatives and the Non-Extension Alternatives.
For nodeling purposes, the Limted Extension Alternatives were characterized as having a
10-year, "automatic" extension of current contract provisions fromthe date of |IRP approval
in those areas where current contracts expired before 2006. Wstern assunmed that for the
time period beyond 2006, the terns of contract were the same as existing contracts. A 90
to 98 percent extension of the Western resource was assuned beyond 2006; for nopdeling
purposes the draft EIS anal yzed a 90 percent extension.

Table 4.8 Rates and Escal ation under the No-Action Alternative

For the RRIM anal ysis, the Non-Extension Alternatives were basically a hybrid of
the No-Action Alternative with an IRP requirement in 1995. Thus, fornmal IRP activities
were presuned to commence with current contract provisions intact for each respective
area. For nodeling purposes, the draft EI'S assunmed a 100 percent extension for the sane
term as existing contracts.

For all classes of alternatives there was a conmon thread of uncertainty regarding
the resource extension anpbunts at the time of contract renewals. In all cases, the RRIM
i nputs were adjusted for this probable effect in the same fashion as for the No-Action case
and as discussed above in Section 4.2.3. A nore conplete discussion can be found in
Kavanaugh et al. 1993, Chapter 10.

In response to the I RP provisions, generating and nongenerating utilities were
assuned to develop prograns that targeted all conservati on nmeasures bel ow sone threshold
cost. The prograns identified here represent one specific set of activities utilities could
undertake. The purpose of describing themin this section is to provide an explanation of

how the program was nodeled. It is not intended to be exclusive or prescriptive. Due to
regional generation surpluses in the Upper Mdwest, the nodel assunmed that prograns in
the Billings Area would be inplenented starting in the year 2000. |In other areas, the

nodel assunmed a 1995 start date.

In new buildings, utilities were predicted to provide 50 percent of the capital cost
associ ated with conservati on neasures that cost UB to a user-specified amount. The nopdel
assuned that all public utility customers were subject to energy-efficient building codes and
that all could participate in utility-sponsored conservation prograns. The utility prograns
covered only those nmeasures above and beyond the building codes. For the purpose of this
anal ysis, both deficit and surplus utilities were assunmed to offer incentives, though the

| evel of conservation purchased differed by region to reflect differences in the value of
energy saved. Al new residential and comercial structures were assuned to be built to
the equival ent of an energy-efficient building code.

For existing buildings and industrial facilities, utilities were assuned to offer
subsi di es of 50 percent to those who voluntarily entered the program Participation rates
and limts were specified by end-use sector. For the Billings, Loveland, and Salt Lake Gty
Areas, the conservation program costs were capped at 35 mlls/kw. The Sacranento and
Phoeni x areas faced a cap of 50 m |l s/kWw.

The ultimate nunmber of custoners eventually participating in the(Progranl and the

rate at which they sign up, was user-specified. The nodel assuned that 60 to 85 percent of
el igible building owners participated and that nobst of them were on board after 10 years.
Industrial conservation "rolled in" over several years as plant owners responded to
changi ng energy prices or prograns. The cost thresholds used for the residential sector
also applied to industrial |oads. However, here the nodel enployed a different approach to
estimating potential |oad reduction from conservation. Rather than accounting for specific
processes, the nodel treated the industrial sector in the aggregate. The nodel assuned the
entire sector noved fromits existing average | evel of conservation activity to a target |eve
of activity. This novenent was spurred by normal investment criteria and was influenced

by utility incentives and prograns.

Most of the Program Alternatives were differentiated only by contract term and

percentage extension of existing or current contracts. These cases were all sinmulated with
RRIM  The inherent resource planning uncertainty posed by the various proposed contract
terns (15, 25, and 35 years, to conmmence at current contract expiration) was incorporated

in RRIMin exactly the same fashion as was done for the No-Action Alternative (discussed
above in Section 4.2.3).
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4.3.2.2 Responses to the Program Alternatives

The conservation prograns and contract extensions influenced the nodel's behavior

in several inportant ways. Conservation prograns were predicted to cause a decrease in
end-use demand by increasin? the nunber of conservation neasures purchased and

installed. Uilities were forecasted to experience an innmedi ate decrease in their operating

expenses as production requirements fell. Rates may rise or fall depending on the utility
cost of the conservation Progran1and mar gi nal operating costs. In the |onger term reduced
| oads | owered forecasted |oads and influenced capacity expansion requirenents.

Changes in the rates influence near-term consunption. As the consuners' annua
cost for electric services changes relative to income, they may nodify their behavior (e.g.,
b% changi ng thernostat settings). Further, if electricity costs change relative to gas costs,
the mar ket share of electricity for new space heating and water heating applications would
change.

The contract extension provisions were predicted to affect the utilities' capacity
expansion forecasts. Wen a portion of the existing firm power from Wstern was no
| onger assunmed to be available, the utilities were expected to plan to acquire replacenent

ower. The nodel assuned that the generating public and investor-owned utilities would

uild new generating capacity and would tend to select the npbst econonical technol ogy
avai l able.  The nongenerating public utilities would turn first to generating public utilities
for power, then, as a second choice, to the investor-owned utilities. As new generating
capacity was built, the utility was assumed to recover the expensed portion of the capita
costs and increased debt service in its current rates.

The alternatives tested all had an inpact on the overall demand for electricity. The
changes expected due to the conservation prograns dom nated those caused by the contract
ext ensi on provisions, as expected. Conservation investnments were predicted to cause
i medi ate efficiency gains. Contract extensions would have a nmuch nore subtle effect as
their influence on demand would be linmted to consuners' response to changing rates as an
outgrowt h of cost recovery under alternative capacity expansion plans. The analysis of
expected rate inpacts is Eresented in Section 4.10. The investor-owned utilities would
experience a negligible change in demand since the IRP provisions would affect only
Western preference customners

Table 4.9 presents the estimates of electric energy consunption by area office under
these various alternatives in the year 2015. The analysis of the 25- year/98-percent
Alternative (Alternative 8) showed a reduction in energy usage of approximately 5 to 15
percent. The Phoeni x and Sacranento areas were projected to experience |less of a
reduction (4.9 percent and 6.9 percent, respectively) than the other regi ons because a
substantial anmount of conservation activity already exists there and is enbedded in the No-
Action case. Billings, Loveland, and Salt Lake Gty were anticipated to experience |arger
savi ngs from conservation resources

Table 4.9 Retail Utility Energy Use in 2015 (Gwah)

Figure 4.11 displays the inpacts of the 25-year/ 98-percent Alternative (Al ternative
8) In terns of the anobunt of thermal resource additions that would be displaced in the year
2015. Although inpacts on coal -fired capacity are provided in the figure, only conbined-
cycl e combustion turbines and conmbustion turbine additions were affected. Relative to the
No- Action Alternative, the custonmer response to this Programinitiative would reduce the
amount of generation resources in all the areas. The |argest absolute inpact occurred in the
Phoeni x Area, with over 700 MN | ess of conbined-cycle conbustion turbine capacity and
over 500 MW | ess of conmbustion turbine capacity added by 2015. For the Billings area
the displacenents are similarly large, but they are primarily manifested in displacenent of

| ow capital cost-peaking capacity. For the Sacranmento, Loveland, and Salt Lake City
areas, the therma caPacity addi tions displaced by this Program Alternative reflected a
simlar, although snmaller, outcome. Conbined-cycle plant capacity was |ower by 298 MWV
to 313 MV and i1nstalled conbustion turbine capacity was | ower by approxinmately 350 to

600 MWin each of these three areas. This shift was caused by the program s effect of

| owering on-peak demand by a sufficient ampunt to nmake combi ned-cycle combustion
turbi nes, which can operate efficiently off-peak, economically attractive. The total inpacts
under this alternative anpbunted to displacenent of 2,920 MW of conbustion turbine plant
and 1,900 MW of conbined-cycle plant across the Western system

Figure 4.11 Difference in Capacity by 2015 between No-Action and 25-year/9

Figure 4.12 Difference in Capacity by 2015 between No-Action and Non-Extension Alternatives

Figure 4.13 Differences in Conbined-Cycle Turbine Capacity by 2015 Between No-Action and
Various Alternatives

Figure 4.14 Difference in Conbustion Turbine Capacity by 2015 between No-Action and Various
Alternatives

The Non- Extension Program Alternatives represent a case where IRPs were

i npl enented by Western's customers, with no changes from existing contract provisions.
Thus, they presented the best perspective anong all the alternatives of the benefits from
engaging in IRP systemw de. Figure 4.12 shows the displaced thernal additions
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conpared to the No-Action case. Qualitatively, the direction of the results was very simlar
to the 25-year/ 98 ﬁercent case. Overall, however, displaced capacity additions were
smal | er than for the foregoing conparison. Only 1,820 MW of combustion turbine and
1,470 MW of conbi ned-cycle conbustion turbine capacity were displaced, conpared to the
No- Action Alternative
Long-term inpacts on retail rates are presented below in Section 4.10. Figures
4.13 and 4.14 show the inpacts on thernal resource additions for the renaining
alternatives (Alternatives 2-7, 9 and 10). Because of their sinmlarities, these alternatives
were grouped to show displaced thermal capacity additions. Figure 4.13 shows the
uni form i npacts of displaced conbined-cycle capacity. Figure 4.14 shows the uniform
i npacts of displaced peaking capacity under these cases. Construction of renewables, coal
and small hydroelectric resources would remain |argely unaffected because |ow capita
costs woul d nake conbustion turbines cost-effective

4.4 AR QUALITY | MPACTS

In this section, estimates of the air quality inpacts expected from each alternative
are provided. No distinction was made in this analysis between alternatives that contain
speci al planning provisions for small custoners and those that do not because the Energy
PPIicy Act requires the use of IRP principles by small custoners for their future resource
pl anni ng.

4.4.1 Anbient Air Quality

To assess anbient air quality, the total tons of expected em ssions produced from
electricity generation fromall sources were estinmted under each of the alternatives. These
estimates were nmade for SO2, NOx, TSP, and CO2. These are em ssions commonly
associ ated with electricitﬁ generation

The reactive pollutants that nay form from power plant em ssions could not be
quantified. Reactive pollutants include atnospheric ozone and acid deposition. These
pol lutants are dependent on atnospheric chem stry and physics. Factors such as w nd,
sunshine, precipitation, |ocal terrain, regional |andscapes, and background pollutant |evels
are all inportant in the formation, dispersion, and effects of these pollutants. These factors
aLe deperdent on the specific locations of power plants, which could not be predicted for
thi s anal ysi s.

Estimated tons of em ssions for Western's service region are presented in Figures
4.15 through 4.18. These estimates were calculated by nultiplying the environnenta
i npact factors presented in Table 4.1 (see air emssions, |b/MWh, CO2, SOx, N, and
TSP) by estimated megawatt-hours of generation as predicted by RRIM for various types
of power plants (see Tables 4.9 and E. 2). See Appendix F for nore information on the
derivation of these environmental factors. Figures 4.15 through 4.18 show total em ssions
for each alternative in Part a and the differences between each Program Alternative and the
No- Action Alternative in Part b.

The EI'S anal yses suggested that, in conparison with the No-Action Alternative,
any of the Program Al'ternatives would result in fewer em ssions to the atnosphere over
ti me because of reduced generation from custonmer investnment in conservation and DSM
When conpared with total emissions fromthe entire utility industry in Western's service
region, these reductions appeared to be small. However, in absolute terns, the reductions
are inportant. For exanple, a typical 500- MW coal plant produces about 2,600 tons of
SOx, 5,200 tons of NOx, 500 tons of TSP, and 3.2 million tons of C®2, annually. As
shown in Figure 4.18, the Program Alternatives would reduce annual air em ssions by
about the equivalent of one to two coal plants in 2015. A simlar conparison with natura
gas-fired sinple cycle conmbustion turbines results in offsetting about 11 to 14 250- MV
units when SOx is i1gnored. These units produce little SOx in conparison with coal plants.

A conparison of the Program Alternatives with the No-Action Alternative gave the
followm ng ranges of estimated reductions in total annual em ssions:

S - 1,960 to 2,910 tons in 2005 and 2,690 to 3,000 tons in 2015

NOx - 5,210 to 6,960 tons in 2005 and 7,690 to 9,370 tons in 2015

TSP - 450 to 600 tons in 2005 and 630 to 760 tons in 2015

co2 - 4.8 to 6.6 mllion tons in 2005 and 8.6 to 11.3 mllion tons in 2015

Potential inpacts of the Preferred Alternative are between those of Alternatives 5
and 6. Table 4.10 illustrates the estinmated air em ssions reductions in 2015 resulting from
Alternatives 5 and 6.

Em ssions of SOx and TSP peaked in the year 2005. The renmining em ssions,

NOx and TSP, showed a slight increase between 2005 and 2015. The trend for SOx and
TSP was parallel to that of the use of coal conmbustion for electricity production. Although
| oads were predicted to grow in all of the study years, coal use increased between 1995 and
2005, but decreased between 2005 and 2015.

Two primary forces contributed to this tenporal pattern of coal usage and SOx/ TSP
em ssions. First, there was an underlying trend of declining coal -fired capacity because of
coal plant retirenments. Coal was stil redicted to be the domi nant technology In the year
2015, but it was significantly less so than in 1990. Coupled with this trend was the
sonewhat cyclical pattern of coal -fired generation in three of Western's five areas. For
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Billings, Loveland, and Phoenix, off-peak |oads (a domi nant portion of the hours of a year
of plant operation) were |ow relative to installed basel oad capacity. Mst-run units, Iike
nucl ear, were augnented with coal units running at less than full load. Of-peak |oads

grew over time and with themthe fuller use of coal plants. Coal plant output increased
over the first half of the simulation period, peaked around 2005, and then declined for the
bal ance of the simulation period, reflecting retirements and the conparatively smnal
additions of new coal -fired units.

The coal -fired units tended to be supplanted by natural gas-fired combustion
turbines. NOx and CO2 are enissions associated with both coal and natural gas-fired

pl ants, thus, they did not show declines between 2005 and 2015. To the extent that the
Program woul d reduce these enissions in conparison to the No-Action Alternative, it
woul d produce beneficial, indirect inpacts on vegetation, infrastructure, and human health
(See Appendix A for a general discussion of how air emi ssions inpact the environnent.)

Table 4.10 Air Em ssion Reduction fromthe No-Action Alternative in 2015

Eni ssi ons Type Alternative 5 Alternative 6
soX (tons) 3,000 2,950
NOX (tons) 9, 370 9,110

TSP (tons) 760 740

COX (tons) 11, 270, 000 10, 930, 000

4.4.2 Indoor Air Quality

The key environmental inpact associated with buil ding envel ope conservation

measures i s indoor air quality. Indoor air quality and ventilation are described in Section
3.2.2. For the nobst part, conservation neasures do not introduce sources of indoor

pol lutants. Sources that are introduced tend to be short-lived. Conservation neasures may
I mpact indoor air quality when ventilation rates are changed. The quality of the indoor air
is determned by sources of pollution. [If indoor pollution sources are present, ventilation
rates are an inportant factor in flushing out dirty air. |If sources of pollution originate
outdoors, reduced ventilation may inprove the quality of indoor air. Because of the
conpl ex set of factors that interact to affect indoor air quality, both positive and negative
i npacts may result from conservation activities.

Wthout detailed information about the existing condition of buildings in Wstern's
service region, the changes in ventilation rates expected to occur, the source strength of
different Indoor pollutants, and the exposed popul ation, it was not possible to calculate
impacts that may result fromutility conservation prograns. However, the experience of
state and Federal agencies suggests that Wstern's customers could design conservation
prograns that avoid negative Inpacts on indoor air quality.

Envi ronnment al anal yses of ener%y-efficient buil ding standards in California
concluded that these standards do not cause significant inpacts on indoor air quality (CEC
1991a, CEC 1991b). These analyses found that building standards, specifically those

based on standards set by the Anerican Society of Heating, Refrigerating, and Air-
Condi ti oni ng Engi neers (ASHRAE 62-1989), were adequate to ensure that energy-
efficiency neasures would not degrade the quality of indoor air. An analysis bﬁ DCE
(Hadl ey et al. 1989) found that 1ndoor pollutant |evels would not be increased eyond

I evel s that would cause health effects in nost individuals, even at the minimum all owabl e
infiltration rate. An environnental inpact statenent by the Bonneville Power
Admi nistration (1988) found that mitigation techniques, including source control and
ventilation, could control inpacts resulting from conservati on.

Figure 4.15 Reqgional SOX FEm ssions

Figure 4.16 Regional NOX Em ssions
Figure 4.17 Regional TSP Em ssions
Figure 4.18 Regional CO? Em ssions

4.5 WATER QUALITY AND CONSUMPTI ON | MPACTS

This section presents estimtes of water consunption and waste water production
from power plants devel oped under the No-Action and Program Alternatives. Section 3.3
presented a description of the water quality found in the 15 states in Wstern's service
region. Indicators of water quality used by the states include conpliance with C ean Wter
Act goals and estimates of specific resource |osses, such as wetlands. The estinmated

i mpacts described in this section cannot match the |level of detail provided in the Chapter 3
di scussion. Although total water consunption and waste water produced was cal cul ated, it
was not possible to know what the sources or sinks for this water would be. This |evel of
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detail would require specific know edge of the location, operations, and technol ogi es of
existing and future plants. No distinction was nade in this analysis between alternatives
that contain special planning provisions for small custoners and those that do not because
the Energy Policy Act requires the use of IRP principles by small custonmers for their future
resource pl anni ng.

4.5.1 Water Consunption

Estimated power plant water consunmption is shown in Figure 4.19. Part a of this
figure shows total water consunption of all alternatives; Part b shows how nuch each
alternative differed fromthe No-Action Alternative in ternms of water consunption. C ean
water is a scarce resource in many western states. Water consunption is an inportant issue
because power plants nmust conpete with other needs for a limted resource. Mst thernal
power plants rely on surface water, although some existing plants do rely on groundwater.
In areas that depend on groundwater as a source of water %see Table 3.6), a power plant
woul d conmpete with other uses such as residential and agricultural needs.

The estimated acre-feet of power plant water consunption across Western's service
reglon was cal cul ated by nult|PIy|ng t he environmental inpact factors (see water
pollutants, consunption, acre-feet/MM) presented in Table 4.1 by negawatt-hours of
generation for various power plant types as estimated using RRIM  See Appendi x F for
nore information on the derivation of these factors in Table 4.1. Ceneration is shown in
Tables 4.9 and E.2. A conparison of the Program Alternatives with the No-Action
Al ternative shows a reduction in water consunption of about 4,100 to 6,180 acre-feet in
2005 and 10,210 to 13,560 acre-feet in 2015, as l|less construction of supply-side resources
occurs due to custoner pursuit of conservation and DSM Potential inpacts of the
Preferred Alternative are between those of Alternatives 5 and 6. Table 4.11 illustrates the
estimted waste water and consunption reductions in 2015 resulting from Alternatives 5
and 6. Actual inpacts on local consunption patterns would depend on the specific
| ocations and technol ogies. For conparison a typical 500-MVN coal plant consunmes about
4,000 acre-feet annually.

Table 4.11 Waste Water and Water Consunption Reductions from the No-Action Alternative in 2015

| mpact Type Alternative 5 Al ternative 6
Wat er Consunption (acre-feet) 13, 550 13, 250
Waste Water (tons) 3, 460, 000 3, 370, 000

Figure 4.19 Regional Power Plant Water Consunption
Figure 4.20 Regional Power Pl ant Waste Water Production

4.5.2 Waste Water Production

Esti mated waste water production from power plants is shown in Figure 4.20
This figure shows total waste water production for each alternative in Part a and illustrates
how much each alternative differed fromthe No-Action Alternative in Part b. These
estimates do not include factors for nuclear power, which has variable waste water
production rates (DOE 1983). The estimates apply to Western's entire service area and
were calculated by multiplying the environnental inmpact factors (see water pollutants,
waste water, |b/MM) presented in Table 4.1 by negawatt-hours of generation from
vari ous power plant types (see Tables 4.9 and E.Z?. A conparison of the Program )
Alternatives with the No-Action Alternative showed a reduction in waste water production
from1.39 to 1.93 nmillion tons in 2005 and 2.64 to 3.47 nmillion tons in 2015, as |ess
construction of supply-side resources was expected to occur due to customer pursuit of
conservation and DSM  For conparison, a typical 500- MV coal plant produces about 1.7
mllion tons of waste water per year. Different power plant types and potential
environnental inpacts are described in Appendix E

Thermal waste water from electric power plants usually contains higher
concentrations of dissolved solids than the plant's source water. A listing of typical
constituents discharged by generation type is contained in Table F. 2 of Aﬁpend|x F. 1t was
not possible to predict the specific inpacts of these discharges w thout know ng their
characteristics and |ocations. However, the discharges would have to neet Federal and
State pernmit requirenments for environnental protection.

Large thermal plants are likely to have water treatnment facilities to mitigate nost
effluents. In some cases these treatnent plants can provide habitat for sone fish and
waterfow . However, treatment inpoundnments could also be too polluted for this purpose

Most waste water is treated and rel eased as surface water. However, technol ogies
that require subsurface drilling can inpact groundwater. Geothermal plants bring hot
brines to the surface for power generation and reinject the brines back into the earth. These
reinjected brines hold some potential for groundwater contam nation, although they were
not specifically listed as a source of contam nation in any of the 15 states in Western's
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region.

C?I and gas exploration and processing were |listed as a source of groundwater
contami nation in nine of the states and were considered an inportant source in four of these
states (see Table 3.5). Q1 and gas exploration and processing are inportant to electricity
generation as a source of fuel for sinple and conbi ned-cycle conbustion turbines, diesels,
and other technologies. However, the analysis in this draft EI'S focused on inpacts
resulting only fromthe actual generation of electricity. To the extent that reliance on
suppl y-si de resources would be reduced by the Program Alternatives, it follows that the
Program Al ternatives would tend to result in reduced inpacts to groundwater from oil and
gas processing.

Waste products from coal and nuclear generation plants could also contribute to
groundwat er contam nation. Ash production estimates are presented in Section 4.7

Nucl ear wastes were assunmed not to be affected by the Program Alternatives.

4.6 THERVAL DI SCHARGE

Thermal di scharge may be released to either the air or water, depending on power

plant design. In this section estimates of thermal discharges are shown for each group of
the alternatives across Western's service region. No distinction was nade in this analysis
between alternatives that contain special planning provisions for small custoners and those
that do not because the Energy Policy Act requires the use of IRP principles by snal
custonmers for their future resource ﬁlanning. The estimates are presented in Figure 4.21.

This figure shows total thermal discharges of each alternative in Part a and illustrates how
much each alternative differed fromthe No-Action Alternative in Part b. The Program

Al ternatives reduced thermal discharge by 24.2 to 32.5 trillion Btus in 2005 and 52.3 to
70.4 trillion Btus in 2015 conpared with the No-Action Alternative. Potential inpacts of
the Preferred Alternative are between those of Alternatives 5 and 6. Alternative 5 was
estimated to reduce thermal discharges in 2015 by 70.4 trillion Btus. The estinmate for
Alternative 6 was 68.43 trillion Btus. For conparison, a typical 500- MV coal plant

produces about 16 trillion Btus per year

Figure 4.21 Reqgional Thernal D scharge

Figure 4.22 Regional Ash Production

These estimates were cal culated by multiplying the aPPropriate envi ronnent al
i mpact factor from Table 4.1 (therrmal discharge in mllions of Btus) by nmegawatt-hours of
generation for different power plant types shown in Tables 4.9 and E. 2. Reductions
resul ted because the expected |evel of supply-side devel opnent under the No-Action
Al ternative was reduced by increased conservation activities pronoted by the Program
Al ternatives. Thermal discharges to water bodies could have direct inpacts on aquatic
biota. Exanples of these inpacts include tenperature-induced nortality, reproductive
failure, and higher energy requirenments. Thermal discharges to the atnosphere commonly
gontain el evated water vapor concentrations, which can produce |local fog and rine ice
eposits.

4.7 SCLID WASTE

Solid waste products can vary substantially across generating technol ogies. For
coal - burning technol ogi es, conbustion processes produce ash and material collected from
air pollution control equipnent. Nuclear plants produce spent radioactive fuel and ot her
materials contam nated with radioactivity. Geothermal plants nust contend with drilling
mud and brine that may carry with them naturally occurring regul ated substances. Plants
such as conbustion turbines, hydroelectric plants, wind generators, and solar facilities
produce little solid waste other than routine office and mai ntenance material s.

The single |argest conmponent of solid waste produced fromelectricity generation is
ash from the conbustion of coal. Ash presents disposal (availability of landfill space) and
contam nation issues for surface and Proundmater. The quantity of ash produced by the
alternatives was calculated by multiplying the environmental factors (solid waste, |b/ M)
listed in Table 4.1 by the projected negawatt-hours of coal plant generation in Table E. 2.
No distinction was nmade in this analﬁsis between alternatives that contain special planning
provisions for small customers and those that do not because the Energy Policy Act
requires the use of IRP princiPIes by small custonmers for their future resource planning
Figure 4.22 shows estimates of the total ash produced by each alternative in Part a
and how rmuch each alternative differed fromthe No-Action Alternative in Part b. In
comparison with the No-Action Alternative, the Program Alternatives reduced ash
production by a projected 30,000 to 60,000 tons in 2005 and about 50,000 to 60,000 tons
In 2015 éthus reduci ng | eachate and landfill volume as well). Potential inpacts of the
Preferred Alternative are between those of Alternatives 5 and 6. Alternatives 5 and 6 were
estimated to reduce ash from coal plants in 2015 by 60,000 tons. A typical 500- MV coal
pl ant produces slightly I ess than about 50,000 tons per year.
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4.8 LAND- USE | MPACTS

Land-use inpacts fromelectricity generation were assuned to be due to the area of

Il and needed to site particular power plants and related power transnission facilities and the
congruity with which plant activities fit into existing |and-use patterns. Potential issues
coul d include congestion, traffic, noise, interference with radio and television

communi cati on, and acreage. Most of these inpacts could not be quantified as part of this
analysis as there was no way to accurately predict where new power plants would be sited

The acres of land required for each of the Program Alternatives were projected

These estimates were made by nultiplying the environmental inpact factors

resented in Table 4.1 (construction in acres per negawatt) by negawatts of new capacity

or various types of power plants. New capacity for each year was sumed between the

study years. For exanple, new capacity sumed for the years 1996 through 2005 was

used to calculate the |and-use inpacts of the alternatives for the study year 2005. Estimates
of inpacts are shown in Figure 4.23. This figure shows total acres required by each
alternative in Part a and how much each alternative differed fromits No-Action Alternative
in Part b. No distinction was made in this analysis between alternatives that contain specia
pl anni ng provisions for snmall custonmers and those that do not because the Energy Policy
Aft required the use of IRP principles by small customers for their future resource

pl anni ng.

Figure 4.23 Regional lLand Use |npacts

Thi s conparison showed that the Program Alternatives resulted in an estimted 41
to 64 fewer acres of devel opnment between 1995 and 2005 and 103 to 187 fewer acres

bet ween 2006 and 2015. Potential inpacts of the Preferred Alternative are between those
of Alternatives 5 and 6. Alternatives 5 and 6 were estimated to reduce acres of |and
regulred to build new power plants by 180 acres and 175 acres in 2015, respectively.
Addi tional acreage could be inpacted by the construction of fuel conveyance facilities,
transm ssion lines, or substations; the inpact of this construction would be dependent on
power plant l|ocation, which could not be predicted at this time. Land use could also be
affected by noise, traffic patterns, and hazardous waste transport. These issues are

di scussed in Appendix E

4.9 SCOCI AL AND ECONOM C EFFECTS

this section estimates of the direct enployment and regional econonmic effects ]
ult|n? fromthe alternatives are presented. Section 4.9.1 |lists direct enploynment inpacts
m building the initial facilities and from operation and mai ntenance activities. Section
.2 is based on a nore sophisticated nodeling apProach that estimted regional inpacts.
en together, these two approaches showed neutral to positive effects resulting fromthe
Program Alternatives. Both techniques were enployed to establish the range of economc
effects that may result fromthe alternatives
Di rect enploynent, discussed in Section 4.9.1, was predicted to result fromthe
actual construction of new capacity and installation of conservation neasures, and the
operation and nai ntenance of power plants. The analysis showed a slight decline in
operations and mai ntenance enpl oynment, and substantial beneficial effects for construction
empl oynent. The construction enpl oyment analysis estimated the nurmber of enpl oyee
Kears that would be produced by each alternative. No distinction was nade between the
ighly skilled but shorter term enploynment used for power plant construction, and the |ess
skilled but longer term enploynment resulting from conservation. The direct enploynent
anal ysis did not account for the broader econonmic inplications of the alternatives. No
distinction was made in this analysis between alternatives that contain special planning
provisions for small customers and those that do not because the Energy Policy Act
requires the use of IRP principles by small customers for their future resource planning
The regional economic inmpacts shown in Section 4.9.2 indicated little change for
an¥ one area office's econony as a whole. This analysis accounted for broad economic
effects as utility actions affect enploynent, inconme, and expenditures. [Individual utility
systens nmay experience relatively greater inpacts in specific systenms. For exanple,
systens that inport a high percentage of their power may see inproved |ocal economc
condi ti ons because conservation prograns can keep nore of their capital in the comunity.
On the other hand, systens that may have built capacity under the No-Action Alternative
may experience negative effects as demand is reduced and capacity is avoi ded under the
Program Al ternati ves.

4.9.1 Direct Enployment
Enpl oyment produced from plant operation and maintenance is related to the |evel
of generation expected from each electricity 3enerat|on type. Enploynment inpacts were

estimated by nultiplying the factors presented in Table 4.1 by nmegawatts of power plant
generation. Total effects are shown Iin Part a of Figure 4.24.

Figure 4.24 Regional Operations Enploynent

The conmparison includes the No-Action Alternative and groups of the Program
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Alternatives. The figure shows how each alternative differs fromthe No-Action Alternative
in Part b. In conparison with the No-Action Alternative, the Program Alternatives
decreased operations enploynent by about 250 to 380 enployees in 2005 and from about
590 to 780 enployees in 2015. Potential inmpacts of the Preferred Alternative are between
those of Alternatives 5 and 6. Alternatives 5 and 6 were estimated to reduce operations
enpl oyees by 780 and 760 enpl oyees respectively in 2015.

Enpl oyment  produced from facility construction is a one-time event, occurring at
the time of construction. These estimates were calculated by nmultiplying the factors
presented in Table 4.1 by nmegawatts of projected new power plant capacity for a variety of
technol ogies. The new capacity was summed for each year between the study years. For
exanpl e, new capacity sunmmed for the years 1996 through 2005 was used to calculate the
construction enﬂloyngnt i npacts of the alternatives for the year 2005. The inpact
estimates are shown in Figure 4.25. This figure shows total enploynent for each
alternatkve in Part a and illustrates how nuch each differed fromthe No-Action Al ternative
in Part b.

Figure 4.25 Regional Construction Enploynent

The estinmates for the No-Action Alternative did not include enploynent from
conservation activities. For the Program Alternatives, reductions in capacity in conparison
with the No-Action Alternative were assuned to result from conservation. In terns of
conservation, only the differences between the alternatives were considered. |If
conservation were included in the No-Action Alternative, the same anpunt woul d be added
to the Program Alternatives. Thus, the differences between the alternatives would remin
unchanged trom those presented in Figure 4.25.

Capacity reductions from conservation were nultiplied by the conservation
construction enploynent factor and added to enpl oynment resultin% from capacity additions
to estimate relative changes in enployment in comparison with the No-Action ternative
The construction enpl oynent factor for conservation was 41.7 enpl oyee years per

megawatt capacity, which is not included in Table 4.1 (Shankle et al. 1992). The
conservation factor is not included in Table 4.1 because it is a demand-side resource and
does not fit well with the supply-side resources shown in the table. For conparison,
traditional coal conbustion uses 4.7 enployee-years per nmegawatt to build capacity

(Shankl e et al. 1992%.

Thus, the greater the capacity reductions, the greater the number of enployee-years
utilized, because of the iInfluence of conservation. The RRIMutility system node

assuned that, to the extent needed, utilities would replace |ost Wstern allocation with new
suppl y-side resource capacity. It is possible that no additional energy resources would be
needed if the reallocation of Wstern's power occurred within a unified systemof utilities.
Conservation activities were held constant at the investnent |evels for each area office
described in Section 4.3.2.1. The Program Alternatives resulted in about 12,400 to 12,700
nmore enpl oyee-years than the No-Action Alternative in the year 2005. For 2015, the

di fference was about 31,000 to 32,000 enpl oyee-years. Potential inpacts of the Preferred
Alternative are between those of Alternatives 5 and 6. Alternatives 5 and 6 were each
estimated to reduce construction enployment in 2015 by about 31,000 enpl oyees. Taken
toget her over the 20-year study period, the increnent between the alternatives amunts to
an average of about 2,200 enﬁloyees per year.

Because of the assunption that utilities would build new supply-side resources to

make up the |ost Western power and that conservation is fixed across the Program
Al ternatives, this approach ampunts to a worst-case analysis of these inmpacts. |If utilities
chose to nmake up the | ost Wstern allocation using denmand-si de prograns such as
conservation, it is likely that the Program Alternatives woul d have nearly identical inpacts.

4.9.2 Regional Economc |Inpacts

A nore detail ed examination of the regional econonic inFacts is presented in this
section. [Economic inmpacts in the form of changes in enploynent, gross output, and |abor
incone were estimated, in addition to the direct construction enployment inpacts reported

in the previous section. The I MPLAN (I Mpact analysis for PLANni ng) regional economc
nndeling system (Alward and Pal ner 1983) was used to estinmate the economc inpacts

reported here.

An econonic region was identified for each of Western's five area offices. These
economrmic regions were drawn to fit nost closely the actual service territory covered by each
area office. The Wstern customer database was conbined with county-level i1nformation
to determ ne which county pertained to which area office service territory. Econonic
regions were formed by aggregating the | MPLAN county-|evel data for each county within
one of the five regions to a single regional economc database for the given area office.
The Program Alternatives were analyzed using RRRM RRIM estinmated the direct
effects of the alternatives in terns of changes from the baseline final demand for each
region. These outputs from RRIM becane inputs to | MPLAN' s estimation of economc

i mpacts caused by Initial changes in regional final denand.

| MPLAN conbi nes a dat abase of county-level econonmic information with a

regi onal input-output nodel to deveIoB custom zed regional econonic nodels. | MLAN

utilizes the national input-output table maintained by the U S. Bureau of Economc
Analﬁsis (U. S. Departnent of Commerce 1992). This input-output table is a representation
of the inter-industrg transacti ons that occur in the econony. It provides a sinplified view
of the transactions between industries that occur in the production of goods and services
Trade-flow coefficients are used to adapt the coefficient values of the national table to any
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customregion of the U S econony. Fully disaggregated, the | MPLAN nbdel provides
detail ed economc information for a 528-sector representation of the desired economc
region. Mddels at the 528-sector level of industry detail were estimated for each of the five
area office regions.

Final demand refers to the ultimte consumer purchases from producing industries,
after intermediate production occurs. Regional final demand is equivalent to gross regional
product or val ue-added regional industry. Goss output differs in that it is the sum of
Internediate and final demand. Labor incone refers to income derived from wages,
sal aries, and benefits. Enploynent is reported here in terns of full-tinme equival ent person-
years of enploynent. |Inpacts on gross output, |abor inconme, and enpl oynment are
reported in Tables 4.12-4. 14.

Table 4.12 Annual Average Percentage Difference in Goss CQutput |npacts Between the No-Action
and Program Al ternatives

Area OFfice 2001- 2005 2011- 2015 2001- 2005 2011- 2015
Econom ¢ Regi on PM Extension PM Extension PM Limted PM Limted
Billings 017 075 c0.17 co.61
Lovel and -0.23 -0.63 -0.22 -0.52

Phoeni x -0.03 -0.29 -0.03 -0.28

Sacr anment o -0.15 -0. 26 -0.14 -0.22

Salt Lake City -0.16 -0.51 -0.16 -0. 46

Tabl e 4.13 Annual Average Percentage Difference in Labor |ncone
I rpacts Between the No-Action and Program Alternatives

Area O fice 2001- 2005 2011- 2015 2001- 2005 2011- 2015
Econom ¢ Regi on PM Extension PM Ext ension PM Limted PM Limted
Billings o190 o.84 019 0.68
Lovel and -0.24 -0.64 -0.22 -0.53

Phoeni x -0.01 -0.24 -0.01 -0.23

Sacr ament o -0.13 -0.21 -0.12 -0.18

Salt Lake Gty -0.17 -0.50 -0.16 -0.45

Tabl e 4.14 Annual Average Percentage Difference in Enploynent |npacts
Bet ween the No-Action and Program Alternatives

Area O fice 2001- 2005 2011- 2015 2001- 2005 2011- 2015
Econom ¢ Regi on PM Extension PM Ext ension PM Limted PM Limted
Billings o220 2094 -0.22 2075
Lovel and -0. 26 -0.68 -0.24 -0.56
Phoeni x -0.02 -0.25 -0.02 -0.24

Sacr anment o -0.13 -0.20 -0.12 -0.17

Salt Lake City -0.18 -0.56 -0.18 -0.50

I mpacts reported in tables 4.12-4.14 are shown in ternms of an annual average
percentage difference fromthe baseline case. This was done to facilitate relative
conparisons across area offices. The table values inplicitly apply for the five-year period
indicated, but it should be noted that some years in the period nmay see inmpacts while other
years have none. The Program Alternatives were estimated to result in slightly negative
economi c inpacts to the affected econonic regions. This is due in large part to the negative
econom ¢ consequences of avoiding or postponing major capacity additions in the future
By avoiding the need for new capacity, the need to bring new plant and equi pnent on-1|ine
is also avoided, and the positive econonmic inpacts that such activities would have sinply
do not occur or are postponed. The positive econom c inpacts of engaging in DSM and
conservation prograns occur when rate savings and rebates are passed onto the residential
comrercial and industrial end-users, and when retrofitting construction occurs. However,
these positive inpacts are outwei ghed by the negative inpacts of avoiding |arge-scale
construction of new capacity, and the overall inpacts appear slightly negative. These
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effects were estinmated assuming all other forces in the econonies nodeled were held to
their baseline. Unforeseen events were likely to overshadow the inpacts reported as the
time horizon lengthened. The fact that inmpact estinmates were reported in terns of nom na
gpl!arshneans that in real terns the farther into the future, the nore the real inpacts would
i mnish.

Al'so of note are trends inPIied by the inpact estinmates. Al though the |evel of

i npact were negligible in all cases, inpacts increased in the negative direction as the

projection period |lengthened. It is not possible to conclude that this indicates a definite
trend, due to the limtations of projecting so far into the future using a static input-output
nmodel .  Technol ogi cal innovations over tinme are likely to change the structure of each

regi onal econony to nore than conpensate for any inplied negative trend shown. There

was a nore defensible trend indicated by the inpact magnitudes across area offices. Area
of fice re%ions with larger, nore diverse, regional econonies showed |esser inpacts than
those with smaller, |ess diverse, regional economes. The |arger econom es of the
Sacranent o and Phoenix areas were nore able to nitigate the effects of the Program
Alternatives. A region can be said to be nore econom cally diverse than another re%ion
simply if it has nore industrial sectors represented in its econony. The higher the nunber
of distinct industries, the nore diverse the econony. This was true whether inpacts were
negative or positive.

4.9.3 Environnental Justice

Executive Order 12898, Federal Actions to Address Environmental Justice in

M nority Popul ati ons and Low- | ncone Popul ations, becane effective on February 11,

1994. The order requires Federal agencies to ensure environnental conditions and hunman
health in mnority and | owincone comrunities are considered in Federal decision naking
ensure that these communities are not discrimnated against by Federal undertakings, and
?ive these comunities nore information about and greater opportunities to participate in
ormul ati ng Federal actions which may inpact them

Conpliance with this order for nost NEPA processes entails identifying and
characterizing any such communities which could be inpacted by the proposed action, and
seeking to involve these comunities in the NEPA process by providing 1 nformation and
soliciting input and comments. NEPA inpact anal yses should i1dentify inpacts on these
communities and conpare and contrast themwth inpacts outside the comunities, if they
are discernably different. The process should identify inpacts to mnority and |ow-incone
communities which differ fromthose to other communities. Inpacts can be generically
di scussed if they are the sane for all comrunities.

The Programis a broad, regional initiative with primary inmpacts on Western's

power custonmers. The inpacts on custoners are predoninantly economc, and are positive

In vary|ng degrees, depending on the alternative, as conmpared with no action. Historically,
ossible Inpacts on mnority or |owincome comunities have been several steps renobved

rom Western's actions, as Western is largely a power wholesaler to utility custoners.

M nority and | ow-incone comunities do exist within the 15-state region covered

by the Program and could be inpacted by changes in retail power rates. Retail power rates
for these comunities are influenced by many factors: whether or not the utility serving the
mnority or low-income conmmunity has a Western power allocation, the conparative size
of the Western allocation, the cost of other power supplies, the transm ssion and
distribution costs of the utility, and other factors. Each individual utility will have a
different retail rate, but the rate will be the sanme for all custoners within each rate category
(residential, comercial, etc.). Wstern has no control over utility retail rates beyond
ensuring that the benefits of its |lower cost power resources ultinmately reach the consuner.
Western's Programis intended to apply uniformy to all of its customers with

respect to the IRP provision, and on a project-specific basis for the Power hbrketiq?
Initiative. Because minority or low-income comunities will not be directly affected by
Western's proposed action, and because any changes in retail power rates apply equally to
all consuners of a given utility, environnental justice was not considered an issue for this
proposed acti on.

Several Native Anerican groups have commented on the Program |In general, the

Native American groups want the requirenent to have utility status to be waived, and direct
al l ocations of Federal power made to their Tribes. This would allow the Tribes direct
access to the econom c benefits of Federal power resources. Western views this issue to be
an allocation issue rather than an environnmental justice issue. The Native Anerican
comments are discussed and Wstern's responses are presented in Appendix G of this EI S
Western has responded favorablﬁ to these comments, and has determned that tribal utility
status should not be required before a Pomer sal es contract can be offered, and will enter
into power contracts with Tribes directly.

4.10 RATE | MPACTS

Even though preparation of an IRP would involve a short-term expenditure of
funds, long-term benefits often result fromthe evaluation and selection of cost-effective
resources, whether they are supply-side, demand-side, or renewable in nature. Although
the unit cost for power may increase as a result of devel opnent and inplenentation of |RP,
the consumer's electricity bill nay decline due to a smaller anpbunt of power being used as
a result of investnent in DSM Longer-term consuner costs should reflect the |ower cost
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of prudent investnment in appropriate resources identified through the I RP process.

4.10.1 Long-Term Rate Inpacts of Uility Planning

Table 4.15 contains a summary of the estimated rate inpacts for two of the Program
Al ternatives versus the rates produced under the No-Action Alternative. For the three

classes of utilities, these were average retail rates across all custoner classes in nom na
dollars (no adjustnent for inflation). The starting point here was the rates reported in Table
4.8 resulting fromthe No-Action sinulations. A domnant result there was that nost rates
escal ated at about the general rate of expected inflation.

Table 4.15 Difference in Retail Rates between No-Action and Program Alternatives (in nom na

dol | ars)

Tabl e 4.15 shows percentage differences in rate |evels between the No-Action
Alternative and two of the Program Alternatives: the 25-year/98 percent Alternative and the
Non- Extension Alternatives. Conparisons for both 2005 and 2015 are shown in the table

but nmore attention should probably be concentrated on the year 2015. Cenerally, the

i npacts fromthe Program Alternatives are nodest relative to those of the No-Action
Al'ternative.

Wth a fem1exceFtions, the differences in the absolute levels of rates by utility group
were so negligible (tyFicaIIy on the order of only 10 to 15 nills by the year 2015) that they
could be deenmed virtually the same. This observation gains added rel evance if one | ooks at
%he present value of such small differences in rates occurring roughly 25 years out into the
ut ure.

Results fromthe RRIM sinulations showed that the rate inpacts do not materially
differ across the different areas. The conparatively small differences that appeared
emanated from a set of conplex interactions that result from | oad/resource bal ancing, the

m x of Western and supPIenentary sources of supply for the non-generating sector, and
finally, by the role of DSM resources in neeting the energy service demands of end-users
and serving to displace partially thernal capacity additions. Because of so many varied
elements, It is unlikely that a uniform Program Alternative applicable to all the areas would
have uniform quantitative inpacts across each of the areas. Additionally, the estinated

i mpacts in 2015 were typically greater than those estimated for 2005 because the cumul ative

i npacts of the prograns over 20 years allowed nore conplete adjustment to the |ong-run
equilibriun1ex%ansion paths of the utility systens.

Results in Table 4.15 for the year 2015, show that retail rate inmpacts under the

Program Alternatives reflect a fairly consistent qualitative picture. First, all the generating
public utility sectors saw nodest decreases in average retail rates, with all the areas falling
within a narrow band of -9.5 percent (Sacranento) to -13.6 percent (Loveland). The rate

i mpacts on the non-generating utility sector were found to be slightly nmore mixed. Wth
the exception ofthe non-generators in Sacramento, the rate inpacts were found to be
smal ler 1 n absolute size than the inpacts on the generating publics, ranging fromnearly -8
percent in the Phoenix area to about 5 percent in Loveland. This varied response can be
attributed to the relative blend of resource supplies serving this sector and the inpacts of

DSM resources on retail loads. |In addition, relative inpacts on the generating publics were

al so larger due to production representing a greater portion of their activities, in contrast to
the distribution-oriented activities of the non-?enerators. In the Billings, Loveland, and
Salt Lake City areas, the Program Alternatives reflected the inpacts of increased enphasis

on DSM (although the rate inmpact on non-generators is barely perceptible). Conventiona
utility rate-making maintains that DSM coul d be expected to cause retail rates to rise slightly
due to the conbined effects fromthe cost of conservation neasures, short-run mnarginal
generation costs, and reduced retail sales (in Hirst [1991]). These effects, however, were
not found to be as significant in the Phoeni x and Sacranento areas, where the net result of
all the factors affecting average system costs was found to be nodestly negative.

The investor-owned utility sector is not directly affected by the Program

However, because of interconnection and coordi nation, sone indirect inpacts may be
registered. In all the Program Alternative sinulations with RRIM these indirect inpacts
were negligible as reflected in Table 4.15.

There were slight inpacts fromthe Program Alternatives on Wstern's whol esal e

rates, the absolute differences ran fromO to only 6 nmlls/kW by the year 2015

The contract Extension Alternatives showed a snaller inpact. |In general, if the
amount of power Western could guarantee in the future was fairly high, utilities could put
gfLIne% igyacity and retain the rate reductions caused by the conservation prograns (see
able 4. .

Table 4.16 Estinmated Total Cost for Western Custoners to Develop an IRP

Less than 50 GM $5, 000- $3, 000 ] ]

(about 425 custoners fall in this range)
51 to 99 Gwh $25, 000- $60, 000

(about 130 custoners fall in this range)
100 to 999 GM $50, 000- $300, 000 ] ]

(about 140 custoners fall in this range)
G eater than 1,000 GM $200, 000- $800, 000+

(about 40 customers fall in this range)
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Table 4.17 Estinmates of Increnental Cost for Western Custoners to Develop an IRP

Custoner Size Esti mated | ncrenental Esti mated | ncrenenta
(annual sal es) | RP Cost | RP Cost
(hi gh end) (1 ow end)
Less than 50 GM $21, 000 $2, 000
51 to 99 GM $42, 000 $10, 000
100 to 999 G $210, 000 $20, 000
G eater than 1,000 GM $560, 000+ $80, 000

4.10.2 Short-Term Rate Inpacts of Uility Planning

In this section estimates of the costs of Western's planning requirenents to its
custoners and the resulting rate inpacts to energy end users are presented. |In this analysis
the incremental cost for Western custoners to develop an IRP was estimated. This

increnental cost was defined as the probable cost differential between custonmers' current
resource planning efforts and the total cost of IRP efforts conducted under Western's
proposed energy planning and managenent requirenents

This estimate was made within the follow ng constraints and factors:

* There was a |l ack of detailed data regarding custoners' current resource planning
efforts (including total costs for those who have already devel oped |IRPs, current resource
pl anning efforts as conpared to planning requirenents, etc.).

* The vast diversity of Western's custoner base made it difficult to generalize about
the incremental cost of doing IRP. Because of this diversity, there I1s likely to be
consi derabl e variation in the incremental cost of IRP for different Wstern custoners.

* This analysis was general in nature and did not address a nunber of inportant
consi derations, such as the time franme/frequency of the estimted exPend|tures (e.g., one
time versus every five years%, the potential that savings resulting from inproved resource
pl anni ng should nore than offset the cost of the planning effort, or the cost advantages that
could result fromjoint preparation of |RPs.

This analysis presented estimated total and increnental |RP costs for various
custoner size groupings. Wile IRP costs did not consistently correlate with size in nmany
cases, the analysis provided a sinple franmework for establishing costs based on an
understandi ng of the range of custoners served by Western. The analysis was intended to
provide a probable value for the majority of custoners, and was not intended to apply to all
custoners given the extensive variation in custonmer characteristics.
Table 4.16 presents estimated total |IRP costs for four custoner size groupings. As
shown, total IRP costs were likely to range from $5,000 to nore than $800, 000,
dependi ng on customer characteristics. |In the absence of better information, these
estimates reflect Western's best {udgnent about reasonabl e and necessary | RP expenditures
for the majority of custonmers falling within each size categorY. In addition, limted
i nformati on about the cost of |IRPs already devel oped by several Wstern custonmers was
used to "test"” and refine the estimates of total |RP costs, which are presented in Table 4.16
"Custoners,"” as used in this analysis, include parent-type entities and their menbers.
Western's custoners are already 1nvolved in various |levels of planning activities.
§See Section 3.6 for a discussion of current planning requirenents and activities.) Here the
ocus was on calculating the incremental costs of planning that were likely to be beyond
custoners' current planning efforts. This involved first estimating the difference between
current planning and full TRP for the majority of Western custoners and then reducin? t he
total IRP cost values to reflect only increnental efforts. Wstern has defined the foll ow ng
seven required elenents for conpliance with its proposed IRP initiatives:

| dentify/conpare resource options

Devel op two-year and five-year action plans

Use | east-cost options

M ni mi ze adverse environnental inpacts of new resources
Ful | public participation

I nclude | oad forecasting

Provi de predicted performance validation methods.

* Ok F X X E X

The majority of Western's customers are currently conducting an estimated 30 to 60
percent of the required IRP elenments, with the additional 40 to 70 percent of the IRP effort
remai ning to be devel oped.
Table 4.17 presents a range of estimates of the increnmental cost of devel oping an
IRP. The higher val ues were devel oped by multiplying high end values for the total IRP
cost from Table 4.13 by 70 percent, which reflected the high end of the estinmated
i ncrenental cost percentages. As shown, the high end of increnental IRP costs for
Western customers was likely to range from $21,000 to nore than $560, 000, depending
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on custoner characteristics. For conparison, |lowend costs are also shown in Table 4.17

These were calculated by multiplying the | owend values from Table 4.13 by 40 percent.
Using the high-end cost estinates presented in Table 4.17 and the range of utility

sizes presented in Table 4.16, Western estimated the potential average short-termrate

i mpact assuming that all costs were incurred in one year and that theY were passed on to

end-use custoners. Western found that the costs ranged from0.21 mlls/kwh to 2.1

mlls/kwh as indicated below. A small nunber of exanples based on actual experience

produced costs either below or at the low end of this range.

Customers with Annual Sales of <50 GM

$21, 000/ 10 GM (a conservative estimate of customer annual sales for systens
| ess that 50 GM) = $0.021/ MM = 2.1 mlls/ kW

$21, 000/ 50 GM = $0.00042 = 0.42 nmills/kwh
Range: 0.42 to 2.1 mlls/kwh

Custonmers with Annual Sales of 50 to 99 GM
$42,000/50 GM = 0.084 m |l s/ kwh
$42,000/99 GM = 0.042 m |l s/ kwh

Range: 0.42 to 0.84 mlls/kWh
Customers with Annual Sales of 100 to 999 G
$210, 000/ 100 GV = 2.1 mills/ kW

$210, 000/999 GM = 0.21 mills/kwh

Range: 0.21 to 2.1 mlls/kwh
Custoners with Annual Sales of >1,000 G
$560, 000/ 1,000 GM = 0.56 mills/kwh

Range: A range could not be deternined because maxi num costs and | oads are
unknown.

The limted information that exists on the actual cost of customer preparation of IRP

was consistent with this analysis. For exanple, the Wom ng Minici pal Power Agency

devel oped an IRP for its eight nenber cities at a cost of $80,000. For the town of

Guer nsey, V%onin%, a nmenber of the Woning Minicipal Power Agency, it was

estimated that the prorated share of the total |IRP cost would be approximately $5,000. In
the recent past, Quernsey had a |oad of about 8 GM.

The Kansas City Board of Public Utilities, a nmunicipal utility with a |oad of

approxi mately 2,500 GM, estinmated its cost of |IRP preparation at $800,000. However,

an official at this utility enphasized that this expense was nore than offset by the benefits
that resulted from IRP inplenentation. These benefits included avoiding the cost of
bui | ding generating resources and increasing certainty in the utility's planning.

4.10.3 Reduction in Firm Power Allocation

The RRIM nodel took into account the different percentages of extension to

existing long-term firm power customers. Because customers would likely need to

purchase non- Federal power if Western's resources were not fully extended, Western has
estimated the nonetary inpact of those purchases.

The dollar inpacts to Western's custoners when faced with losing 10 percent of
avail able firm power were calculated as gross figures for each of the five areas overseen by
Western's area offices. To the extent that a 10-percent reduction in firm power was the
greatest reduction incorporated in the alternatives, the analysis in this section ambunted to a
reasonabl e wor st -case scenari o.

The follow ng steps were taken to calculate the inpacts of the firm power reduction.

1. Sumthe total of Western's firm sales to preference custonmers by area.l

2. Cal cul ate 10 percent of total firm sales.

3. Choose the ﬁroject conposite rate for the respective area office.

4. Cal cul ate the average rate of wholesale sales for resale over all available sellers.2

5. Calculate the difference in rates (opportunity cost) faced by Western's custoners by
subtracting Western's conposite rate from the average rate of wholesale sales for resale for
the respective area.

6. Multiply the difference in rates by the 10-percent reduction in firm sales for the

dollar inpact to custonmers of a 10-percent reduction in firm power.

The average rate of sales for resale represented an average of rates that a custoner
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m ght face in order to nmake up that power |ost due to the hypothetical reduction in firm
Western power. The values were derived by averaging the rates offered by those utilities
provi di ng whol esal e power in states that were included in an area office's marketing area.
The dollar inpact could be thought of as the additional expense incurred by Wstern's
cust?ners as a result of the reduction in available firm power. Table 4.18 sumrarizes the
results.

Table 4.18 Dol |l ar Expense to Western Custoners of a 10% Reduction in Avail able Wstern Firm Power

Expense to Western Aver age Wol esal e Western

Custonmers of 10% Rate for Non- Federal Conposite Rate

Reduction in Firm Power (1991&

Area Power (m 1 s/ kW) (m 11 s/kWwh)

Bi llings $18, 959, 565 33.76 11. 25
Lovel and $3, 213, 603 34. 96 19. 17
Phoeni x $10, 371, 252 37.82 9.03 & 10.21
Sacr anment o $14, 360, 595 50. 79 32.60
Salt Lake City $11, 210, 610 36. 13 16. 20

The inpact to individual utilities of the regional expense was a function of the )
percentage of total |oad purchased from Western by eac ut|I]tK. Those purchasing a high
percentage from Western woul d experience a proportionately higher inpact in expenses due

to purchasing the conpensating anount of power necessary to fulfill their obligations.
Likewise, utilities purchasing a |ower percentage of total load from Wstern would
experience a |lesser 1npact. The inpact of the Increased purchase power expense on

uItInate consunmers would vary according to the inpact on their respective supplying
utility.

4.11 ORGANI ZATI ONAL | MPACTS

Early in the EI'S scoping process for Western's proposed Program feedback from
various organizations made it clear that potential programmatic inmpacts included a range of
effects that would alter the ways in which the oa?anizations operated. Many of these
effects are not readily quantified, yet they could have significant consequences for
Western's custoners and could alter their behavior substantially. The abundance of
comrents on these inpacts and the magnitude of concerns rai sed about some of them
convinced Western that these inpacts should be analyzed in the draft EIS. 1

A review of these conments indicated four inpact types: adninistrative burden

equity, flexibility, and risk/uncertainty. Al four types related to how the affected
or?anlzatlons woul d operate once a Frogranlwas in place. Because the inpacts were
difficult to quantify, several conplenentary analysis techniques were used to identify and
assess them By using these techniques, estimates of the relative quantitative measures of
t he inBacts were possible and comments that explained the quantitative results were

avail able (Lee et al. 1993).

The organi zational inpacts of Western's alternatives were anal yzed using data

collected fromneetings with several groups of Western's custoners. Although the
participating custoners were not chosen to be a statistically representative sanple, they did
represent all customer types (e.g., municipal utilities, Federal facilities, rural electric
cooperatives, MBAs, etc.y. Because the burden of carrying out the requirenents of the
Program Alternative selected would lie with Wstern's custoners, this section focuses on
organi zational inpacts on the custoners.

The customer organi zational inpacts were assessed based on interviews, responses
to a questionnaire, and results froma conjoint, or tradeoff, analysis. The conjoint analysis
required participants to rate hypothetical program designs in terns of their organizationa
i mpacts and the participants' overall preferences. The conjoint analysis results provided
nunerical estimtes of programinpacts that not only allowed Wstern to assess inpacts,

but also pernmitted Western to identify custoners who were simlar for categorization
purposes. A technique to categorize organi zations based on their simlarities was
devel oped so that the data could be used to generalize the inpact estimates to all nenbers
of that category.

Several custoner characteristics were analyzed to determne if the custoners could

be aggregated into a small nunber of categories. The characteristics analyzed included

| ocation, size, type, and share of electricity provided by Western. Only two customer
characteristics were determned to have a statistically significant effect on the conjoint
analysis results: location and share of electricity provided by Wstern.

4.11.1 Inportance of Program Conponents

In the conjoint analysis custonmers were asked to rate various program conponents
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for their inpacts on the custoners' operations. These program conponents included the

EMP, contract extension period, percentage of resource extended, contract adjustnent

provi sions, and penalty options. Table 4.19 presents average results for all participating
custoners, showi ng how inportant they felt each program conponent was in deternining

the admi nistrative burden, equity, flexibility, and risk/uncertainty inpacts.

Table 4.19 Inportance of Program Conponents in |Inpacts Averaged Over all Cutoners

Organi zational | npact

Pr ogram Conponent Adm ni strative Equity Flexibility Ri sk/
Bur den Uncertainty

| RP 54% 29% 20% 17%

Ext ensi on

Peri od 24% 30% 25% 38%

Per cent age

ext ension 10% 29% 25% 25%

Adj ust ment

Provi si on 6% 3% 3% 5%

Penal ty 6% 10% 8% 15%

Admi ni strative burden inpacts are those that affect the adm nistrative workl oad and
other labor and resource requirenments. Specific types of customer inpacts in this category
i nclude preparation of reports to document program conpliance, and |abor, special
expertise, and other resource requirenents for preparing |RPs.

Equity inpacts are those associated with how fair the programis in its effects on
different customers. Specific exanples of customer equity inpacts include reasonabl eness
and fairness of the requirenments in the context of custoner size and type, consideration of a
custoner's |ocal economic conditions, and consideration of a custoner's previous
exFendltures on energy management measures. ) )

Flexibility inpacts involve how much adaptability Western builds into the
inplenentation of its program Exanples of nmeasures of flexibility include the extent to
whi ch the program all ows custoners to choose different ways to conply, different
reporting formats, and alternative ways to quantify energy savings.

R sk and uncertainty inpacts in this context are associated with how the Program
affects the general ability of a custonmer to plan and operate its systemetfectively. The
nmore usual risk and uncertainty concerns of utilities involving |oss of |oad and power
supply interruptions are not conponents of risk and uncertainty in the organizational
anal ysis context. Exanples of the types of risk and uncertainty addressed include financial
risk associated with any additional anmpbunts of staff time required, possible adjustments in
the terns or anpbunts of future sales from Wstern to custoners, and possible penalties that
Western m ght inpose for non-conpliance.

For all custoners, the |IRP conponent had the |argest effect on the adnministrative
burden inpact. The extension period, IRP provision, and percentage extension options
tended to be the nost influential for the other inpact types. The adjustnent provisions had
a relatively insignificant influence on the organizational inpacts. The penalty provisions
were relatively inmportant in risk and uncertainty inpacts

In addition to specific inmpacts, customer preferences were analyzed for different
program conmponents to provide insights into how custoners mnight respond to the Program
Al ternatives being considered bY Western (see Table 4.20). On the average the percentage
extensi on conmponent played the [argest role in deternining program preferences. The
extension period and IRP options had the second and third |argest effect on preferences.

On the average, the penalty provisions had the next |argest effect on preferences. The
adj ustnent provisions had a mininmal effect on preferences.

Table 4.20 Inportance of Program Conponents in Overall Preferences Averaged over all Custoners

Program Conponent | nportance
R 2%
Ext ensi on Peri od 24%

Per cent age extension 39%

Adj ust nent Provi sion 3%

Penal ty 11%
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4.11.2 Oganizational Inpacts of Western's Program Al ternatives

The results of the conjoint analysis were used to estimate the relative inpacts of

each of the EIS Program Alternatives. The inpacts were neasured with respect to the best
and worst possi bl e comnbinations of program conponents

Table 4.21 sunmarizes the organi zational inpacts of the 13 alternatives averaged
for all Western custoners. The Preferred Alternative is treated as a conbi nation of
Alternatives 5 and 6. It was not actually nodeled. For purposes of this analysis, inpact
valuea for Alternatives 1, 9, 10, 11, and 12 were cal cul ated assum ng a 25-year extension
peri od.

Table 4.21 lnpacts of Draft EIS Alternatives

In calculating inpacts for Alternatives 9 and 10, a 25-year extension period was
assuned, coupled wth a 90 percent resource extension (to take effect after the 10-year
bridging period).1 Data for effects of the penalty provision specified by the Energy Policy
Act of 1992 were unavailable. At the tinme of data collection, custonmers were given a rate
penalty option sinmlar to but different fromthat of the Energy Policy Act of 1992. The
penalty provision contained in the Act was considered to be internedi ate between the No-
Action and the original provision. To acconmobdate this change in the alternatives, the
average value for the penalty provision effect was used to cal culate values for all
alternatives except for the No-Action Alternative.

The No-Action Alternative had the "best" inpacts on adm nistrative burden. The
custoners consi dered the administrative burden to be nbst severe for Program Alternatives
that require all custoners to prepare an IRP (Alternatives 2, 3, 4, 8, 9, and 11; see Table
2.5 for a descriPtion of these alternatives). The adnministrative burden tended to be less for
options that included a small custoner 8rOV|sion. Adm ni strative burdens were aggravated
2{ shorter contract extension Perlods, ut the effect was fairly miniml for the Program

ternati ves because of the offsetting benefits of |arger extension percentages.

Averaged across all customers, equity inmpacts for the No-Action Alternative were

"best.”™ The alternatives (5, 6, 7, 10, and 12) that include the small custoner provision
tended to be rated as nore equitable than alternatives requiring all custoners to prepare an
IRP. Overall, there was very little variation in the equity inpacts across the alternatives.

Al'l alternatives exceBt the No-Action Alternative rated "average" or "worse-than-average"
equity inpacts, probably as a result of increased cost, time, and reporting requirements for
Western's custoners

The flexibility of the No-Action Alternative was rated "best" by all custoners
together. The IRP-only alternatives (2, 3, 4, 8 9, and 11) were considered to be |ess
flexible than the other alternatives, and alternatives that included the small custoner
provision (5, 6, 7, 10, and 12) received the highest flexibility marks of the Program
Alternatives. Alternative 9, one of the Linmted Extension Alternatives, received a "worst"”
rating in the flexibility inpact category due to the undesirable inpacts of an IRP

requi renment, exacerbated by a | ow percentage extension. A relatively |Iong extension period
(25 years), assuned after the expiration of the 10-year Limted Extension, was not able to
compensate for this unfavorable conbination. Alternative 8 was rated "average" by

custoners overall in terns of flexibility inpacts.
There was some variation in how the alternatives performed in ternms of custoner
risk and uncertainty, from "best" to "worse." The No-Action Alternative was considered to
be "best" by custoners overall. Custoners considered any of the IRP requirenments to
increase their risk relative to the current C&RE requirenent, but differences in the effects of
the IRP options were relatively small. For the custoners overall, Alternative 8 was rated as

havi ng "average" risk and uncertainty inpacts.

4.11.3 Program Design Preferences

As noted earlier, the organi zational inpacts analysis was also designed to assess

custoner preferences for different conbinations of program conponents. Customer

preferences averaged across all custoners are shown in Table 4.22. The resource

percent age extension conmponent had the largest effect on custoners' overall Breferences.

The No-Action Alternative got the highest ratings, prinmarily fromthe favorable inmpacts of

the 100-percent resource extension. Alternatives wth the 90-percent resource extension
(Alternatives 4 and 7; 90-percent was assuned for Alternatives 9 and 10 after the 10-year
contract extension for analytical purposes; see Table 2.5 for a definition of these
alternatives), which is the | owest resource extension percentage considered, were |ess
preferred than those with higher percentage resource extensions. Custoners preferred the
alternatives that had the |ongest extension periods, but the effect was attenuated by the fact
that Western's alternatives coupled | onger extension periods with snaller extension
percentages, which were perceived as undesirable. Alternatives 4 and 9 were rated "worst"
overall due to an IRP requirerment for all custonmers and the snall est percentage extension.
Al though Alternative 10 included the small customer provision, it was still rated in the
"worst” category due to its assuned |ow percentage extension. Overall, the 90-percent
resource extension seemed to be the nost unfavorable conponent |evel, and custoners

rated all the alternatives with the 90-percent resource extension as the "worst" alternatives.

Table 4.22 Preferences Averaged Over Al Western Custoners
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4.11.4 Concl usi ons

In general, customers rated the inpacts of the No-Action Alternative "best" when
conpared with the inpacts of the other alternatives. This was prinmarily due to |onger
resource extension periods and the assuned hi gher extension percentage. For the PM
Extension Alternatives, those that required an IRP with no small customer provision
general ly were perceived nore unfavorably than those that included the small custoner
provision. Alternative 8 generally had "average" inpacts from the custoners' perspective
The PM Linmited Extension Alternatives tended to have unfavorable inpacts due to the
assuned 90-percent resource extension. Since the PM Non-Extension Alternatives are
identical to the No-Action Alternative with the exception of the |IRP conponent, they also
tended to be perceived nore favorably.

Overall, custoners appeared to consider any change from the status quo as having
the potential for undesirable inpacts. |In the data collection neetings conducted for this
anal ysis, custonmers frequently asked what was neant by IRP, how it would be enforced,
why the "stick" was being used instead of the "carrot,"” and why the current approach
needed to be changed. They often voiced a preference for incentives to encourage
satisfyin? Western's requirenents, instead of a rate penalty; however, w th passage of the
Energy Policy Act of 1992, a rate penalty is required.

Western's custoners viewed alternatives with the smallest percentage extension as
the least preferred. (Alternatives 4 and 7 were 90-percent; 90-percent was assuned for
Alternatives 9 and 10 after the 10-year contract extension for analytical purposes; see Table
2.5 for a definition of these alternatives.) Many of the Program Alternatives proposed by
Western attenpted to strike a bal ance between conponents and narrow the range of |npacts
on Western's custoners; shorter extension ﬁeriods were conbined with |arger percentage
extensi ons. However, when conbined with the effect of a 90-percent resource extension
the positive inpact of a |onger extension period was not enough to offset the effect of the
90- percent extension in Alternative 4 and assunmed for Alternatives 9 and 10. Because
Alternative 8 tended to strike a mddle ground in its design it appeared to be acceptable to
the customers. Although Wstern's Preferred Alternative calls for less than a 25-year
extension period, its 18-20-year extension approaches the 25-year length indicated by
customers as the mninum desired. The 18-20-year period also allows tfor nore flexibility
on Western's behal f.

4.12 | RREVERSI BLE AND | RRETRI EVABLE COWMM TMENTS OF RESOURCES

The alternatives under consideration do not in thenselves commit resources, but, by
encouraging utility planning processes, Western hopes to nminimze irreversible and
irretrievable environnmental inpacts resulting fromutilities' decisions to generate electricity
or manage their loads. Inplenmentation of the Program would conmit human resources to

energy managenent pl anning.

4.13 UNAVO DABLE ADVERSE | MPACTS

The alternatives analyzed in this EIS establish energy planning requirements and

power marketing criteria for Western's custoners. Taken by thensel ves, these actions
woul d result in few unavoi dabl e adverse inpacts. The one area in which inmpacts are likely
to occur is in the organizational features of Wstern's custoners. Inpacts to organizationa
gual|t|es such as equity, flexibility, admnistrative burden, and risk and uncertainty are
escribed in Section 4.11

Anot her inﬁact that would result from the planning requirenents is the cost of

prepar!nP the plans. These costs are likely to be passed on to electricity end users. )
Potential increases in electricity costs resulting from planning activities are described in
Section 4.10.

Sone features of the alternatives may result in Western shifting the allocation of

Feder al ener?Y among custoners. The resource pool conponent of the PM would allow
Western to allocate a snall percentage of its current resources to new custoners. The
environnental inpacts of this shift were captured in the anal yses on an area-wide level. In
sonme instances, localized inpacts may not have been captured by the analysis. For

example, if one utility gets a decrease in Wstern power, it may conpensate by increasing
its generating capability. As local resource acquisition decisions are nmade, environnenta

i npacts would be determ ned through permitting, licensing, and siting procedures. These
procedures woul d probably not involve Wstern. On an area wide level, this increased
generation in one locale my be offset by a decrease in generation sonewhere else within
the same nmarketing area.

The likelihood of a localized inpact is also dimnished because nost utilities

purchase their supplenental power from investor-owned utilities or associations of public
utilities. Under these arrangenments, the reallocation of Federal power may sinply result in
a central source sending nore or |less power to some nenbers of its custoner base
wi t hout the construction or decomm ssioning of power plants.
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4.14 RELATI ONSH P BETWEEN SHORT- TERM USES AND LONG- TERM PRCDUCTI VI TY

Al'l of the Program Alternatives would require Western custoners to prepare utility

plans. These plans would assess all resources available to a utility to nmeet its |oad,
|nclud|ng conservation and renewabl e technol ogies. The costs of preparing these plans is

di scussed in Section 4.10. To the extent that these costs nust be borne by electricity
consuners, there would be a decrease in the disposable income and capital available for

i nvest nment . However, these costs would be mininmal and would Iikely be offset by

savings frominproved energy resource acquisitions. Plan inplenentation may result in

rate decreases over time (see Section 4.10). These cost savings would, over the long run

nore than offset the short-term costs of preparing the plans. Further, as the analysis in this
El S denonstrates, environnental and economic benefits would result.

4.15 DI RECT AND | NDI RECT EFFECTS

Direct effects of Western's proposed alternatives include organizational inpacts on
Western's custoners and inpacts resulting from Western's re-allocating small portions of
its Federal energy.

Most of the effects addressed by this EIS are indirect. Indirect effects include the
energy resource acquisition decisions that Wstern's custoners nmay neke as a result of
pl anni ng and power nmarketing criteria. To the extent that the plans encourage
conservation, renewabl e energy resources, and an assessnment of environnental inpacts,
the alternatives would likely reduce the need for fossil fuel and nuclear power plants.
Eﬁtinahes gf the environmental effects of these tradeoffs are presented in Sections 4.4
through 4.09.

4.16 CUMJLATI VE EFFECTS

The nodel inpact anal ysis was based not just on the Program but also on predicted
trends in the energy industry as a whole. The nodel outputs aggregated these changes.

The analysis of the alternatives in this EIS was designed to address the cunul ative inpacts
of energy resource acquisition by Western's custonmers. Inpacts were estimated for each

of Western's area office %urisdictions, and sunmed to describe inpacts to Western's entire
service region. These effects are described in Sections 4.4 through 4.9 of this chapter.

4.17 ENVI RONMENTAL CONSULTATI ON, REVIEW AND PERM T REQUI REMENTS

West ern devel oped the Proposed Program t hrough an extensive public participation

process, holding 53 public meetings and workshops and distributing a series of Program

newsl etters. This EI'S was prepared pursuant to 40 CFR Parts 1500-1508, which required
Federal agencies to assess the inpacts that their actions may have on the environnent and
to integrate this assessment into agency planning and decision-making at the earliest

possi ble tine.

In addition to their responsibilities under NEPA, Federal agencies are required to
carry out the provisions of other Federal environmental |aws. The Federal actions related
to the alternatives in this EIS do not require any particular response with regard to other
Federal | aws.

The alternatives in this EIS apply to broad policy decisions related to Western's

power marketing and requirements for custoners' energy planning. By themselves, these
policy decisions are not directly affected by Federal environmental laws. As a result of the
pl anning requirements, utilities may decide to change the way they acquire or operate
resources. These changes in decisions would result fromincreased awareness of electricity
generation and conservation resource options and better information about the resource's fit
to a particular UtI|ItK'S system However, these decisions will be nade by the utilities.

I mpacts described in this EIS are based on a judgnment about utilities' potential future

actions.

As specific activities are chosen, additional environnental analyses may be o
necessary. Western will conplete this analysis for the resources that the agency initiates.
Most, if not all, of the activities would be proposed and built by individual utilities or

utility-based associations. For these non-Federal projects, environmental analysis and
docunentation would conformto applicable Federal and state |aws and regulations. At the
time of the resource decisions, utilities would be responsible for preparing and conplying
with site-specific permits and docunents as necessary and required.

Western concludes that no further action for this programatic decision is needed to
comply with the followi ng Federal |aws and regul ati ons:

* The Endangered Species Act of 1973, as anended, (16 USC 1536).
* Fish and Wldlife Conservation Act of 1980 (16 USC 2901 et seq.).
* Cul tural Resource Conservation - A nunber of Federal |aws and regul ati on have
been pronulgated to protect the nation's historical, cultural, and prehistoric resources
* Executive Order 12372, State, Area-Wde, and Local Plan and Program

Consi stency-A |list of the individuals, clearinghouses, agencies, and organi zations
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receiving copies of this docunment is included in Chapter 5 of this draft EIS. This |list was
conpiled to satisfy review and consultation requirenments and to ensure consistency wth
regional, state, and local permitting and pl anning.

* Coastal Zone Management Act of 1972

* Executive Order 11988, Fl oodplains Managenent.

* Executive Order 11990, Protection of Wetlands - Wetlands are discussed in Chapter
3 of this draft EIS.

* The Farmiand Protection Policy Act (7 USC 4201 et seq.).

* Pernmits for Structures in Navigable Waters, Section 10 under the Rivers and
Har bors Appropriations Act of 1899.

* \MPerm'Ats of Discharges into Waters of the United States, Section 404 of the Cean

ter Act.

* Pernmits for Rights-of-Way on Public Land under the Federal Land Policy and
Management Act (43 USC 1701 et seq.).

* Energy Conservation at Federal Facilities-Wstern's facilities are outside the

scope of this draft EIS. Federal facilities that are Wstern custoners would be required to
abi de by the final regulations. o )

* Pol lution Control at Federal Facilities as required by The O ean Water Act, as
amended 542 USC 7401, et seq.; 33 USC 1251 et seq.); The Safe Drinking Water Act, as
anended (42 USC 300 F et seq.); the "Grand Junction Renedial Action Criteria (10 CFR
712); Environmental Radiation Protection Standards for Nuclear Power Operations and
other nuclear materials safeguards (40 CFR 190; 40 CFR 191; 40 CFR 192); The
Conpr ehensi ve Environnental Response, Conpensation, and Liability Act of 1980 (42
USC 9601 [9615] et seq.); The Federal Insecticide, Fungicide, and Rodenticide Act, as
anended E? USC 136 et seq.); The Resource Conservation and Recovery Act of 1976, as

amended (42 USC 6901 et seq.); The Toxic Substances Control Act, as amended (40 CFR
761); and The Noise Control Act of 1972, as amended (42 USC 4901 et seq.).

* The W/ derness Act, as anended (16 USC 1131).

* Executive Order 12898, Federal Actions to Address Environmental Justice in

M nority Popul ations and Low-Income Popul ations, February 11, 1994. Published in the
Federal Reglister February 15, 1994-59 FR 7829.
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1400 Si xteenth Street NW
Washi ngt on DC 20036

M  Ti na Rohan

Council on Environnental Quality
722 Jackson Place NW

Washi ngt on DC 20503

M Fred E Springer, Director

Federal Energy Regul ati on Conmi ssion
O fice of Hydropower Licensing

Room 1129, 810 UPC

First Street NE

Washi ngt on DC 20426

Ms Pearl Young

Envi ronnental Protection Agency
Ofice of Federal Activities

Rm 2119, Waterside Mall, A-104
401 M Street SW

Washi ngton DC 20460

FLORI DA

M Thonmas A G | dersl eeve

Director, Operations & Mintenance
Hgs, Engineering & Service Center
Tyndal | Air Force Base

Panama City FL 32403-6001

I OMA

M Larry Bean

lowa Departnent of Natural Resources
Energy Bureau, 4th Floor

Wal | ace State O fice Building

Des Moines | A 50319-0034
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M Philip Hauan, General Manager
Nor t hwest | owa Power Cooperative
P O Box 240

Lemars A 51031

M WIIlis L Jongerius, PE, Manager
L and O Power Cooperative

315 First Avenue

Rock Rapids A 51246

M Lester A Juon

Seni or Vice President

El ect. Division

lowa Public Service Company
PO Box 778

Sioux City IA 51102-0778

M Ceorge Toyne, General Manager
Corn Belt Power Cooperative

PO Box 508

Humbol dt | A 50548

M Larry WIlson, Director

| owa Departnent of Natural Resources
Wal | ace Bui | di ng

Des Mdines IA 50319

KANSAS

M Max Enbree

Kansas Muni ci pal Energy Agency
PO Box 2179

Col by KS 67701

M WIliam J Goshorn, Planning Engineer
Kansas El ectric Power Cooperative, Inc.
PO Box 4877

Topeka KS 66604- 0877

M G lbert Hanson, Jr

General Manager

Kansas Muni ci pal Energy Agency
PO Box 2179

Shawnee M ssion KS 66202-0179

M Janmes A Power, Jr, Director

Di vi sion of Environment

State Departnment of Health and Environnent
Forbes Field, Building 740

Topeka KS 66620

M Louis Stroup, Executive Director
Kansas Municipal Uilities, Inc.

PO Box 1225

Mc Pherson KS 67460- 1225

M Charles Terrill, Executive Oficer
Kansas El ectric Power Cooperative, Inc.
PO Box 4877

Topeka KS 66604-0877
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M NNESCTA

M Vern Carlson, Acting CGeneral Manager
Cooperative Power Association

14615 Lone Gak Road

Eden Prairie MN 55344-2287

M Philip O Martin, General Manager
Uni t ed Power Associ ation

PO Box 800

El k River M 55330-0800

Ceneral Manager

Moor head Public Service Dept.
PO Box 779

Moor head WMN 56560

Ms Melva Weir, Legislative Relations
Room 121, State Capitol
St. Paul MN 55155

MONTANA

Crow Tribe Public Uilities Comm
Box 159
Crow Agency MI 59022

M  Dave Harper, Manager
Central Montana El ectric Power
Cooperative, Inc.

PO Box 50085

Billings MI 59105

M Jay Downen, Exec. Vice Pres/CGen Mnager
Mont ana El ectric Cooperatives

Associ ati on

PO Box 1306

Geat Falls MI 59403

M WIliam Heit, Manager
Upper M ssouri G&T Electric
PO Box 1069

Si dney MI' 59270

Chai r man

Mont ana Public Service Comm ssion
2701 Prospect Avenue

Hel ena MI' 59620- 2601

M Richard M My

Chi ef, Montana Departnment of Natural
Resources and Conservation

Wat er Managenent Bureau

1520 E 6th Avenue

Hel ena MI 59601- 2301

Ms Deborah Stanton

I ntergovernmental Review O earinghouse
cl/o fice of Budget and Program Pl anni ng
Capitol Station, Room 202

State Capitol

Hel ena MI 59620
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M Neil Stessnman, Regional Director
Great Plains Region

Bureau of Reclamation

PO Box 36900

Billings MI 59107- 6900

M Larry Wetsit
Tri bal Chairman
Fort Peck Tribes
Box 1027

Popl ar MI 59255

NEBRASKA

Di vi si on Engi neer

Arnmy Corps of Engineers, Omaha District
215 N 17th Street

Oraha NE 68101

M WI1liam Brockl ey, Mnager
Nebraska City Municipal Uilities
100 Central Avenue

Nebraska City NE 68410

M Walter A Canney, Administrator
Li ncoln El ectric System

PO Box 80869

Li ncol n NE 68501

M Dennis G ans, Director
Department of Environnental Control
State House Station

PO Box 98922

Li ncol n NE 68509

M Bob Harris, Director
Nebraska Energy O fice
PO Box 95085

Li ncol n NE 68509-5085

M John C Hoebing

Cust omer Servi ce Manager
Nebraska Public Power District
1414 15th Street

Col umbus NE 68601

M Charl es Langston

Supervi sor Power Contract
Omaha Public Power District
444 South 16th Street Mall
Oraha NE 68102- 2247

\Yg Garz Lay

Nebraska Muni ci pal Power Pool

Muni ci pal Energy Agency of Nebraska
PO Box 95124

Li ncol n NE 68509

M Larry Marquis

Manager of Energy Mgt. & Operations
Muni ci pal Energy Agency of Nebraska
Nebraska Muni ci pal Power Pool

PO Box 95124
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Li ncol n NE 68509

M Doran Mrris, Chairman
Omaha Tribe of Nebraska
PO Box 368

Macy NE 68039

Executive Secretary

Nebr aska Power Revi ew Board
PO Box 94713

Li ncol n NE 68509

M Brian Skeahan
Uilities Manager

Wahoo Municipal Wilities
605 N Br oadway

Wahoo NE 68066

M Rol | and Ski nner, Manager

Nort hwest Rural Public Power District
PO Box 249

Hay Springs NE 69347

M Steve Wacker, General Manager
Muni ci pal Energy Agency of Nebraska
Nebraska Munici pal Power Pool

PO Box 95124

Li ncol n NE 68509-5124

M Ronald W Wat ki ns, President
Nebr aska Public Power District
PO Box 499

Col unbus NE 68601- 0499

Ms Lisa Witew ng

W nnebago Tribe of Nebraska
PO Box 687

W nnebago NE 68071

NEVADA

M Scott M Cragie, Chairnman
Public Service Comm

Ki nkead Bl dg, Capitol Conplex
505 East King Street

Carson City NV 89710

M Alan O Neill, Superintendent
Lake Mead National Recreation Areas
US Park Service

601 Nevada Hi ghway

Boul der City NV 89005

Ms Donna G Strum

Nevada State C earinghouse
Department of Adnministration
Capi tol Conpl ex

Carson City NV 89710

M Robert J Towl es, Regional Director
Bureau of Reclamation
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Lower Col orado Region
PO Box 61470
Boul der City NV 89006- 1470

M Malvin R Ware

Chi ef Power Marketing Admi nistrator
1515 E Tropicana, Suite 400

Col orado River Commi ssion

State Mailroom Conpl ex

Las Vegas NV 89119

M Ben W/ Kkinson, Project Mnager
Bureau of Reclamation

Lower Col orado Region

PO Box 299

Boulder City NV 89005

NORTH DAKOTA

M Peter Belgarde, Tribal Chairnman
Devils Lake Sioux Tribe
Fort Totten ND 58335

M Cene A Christianson, Chief
North Dakota State Departnent

of Health & Consol I dated Labs
Environnental Health Section
PO Box 5520
Bi smarck ND 58502- 5520

Ms Shirley R Dykshoorn, Director

ND Office of Intergovernnental Assistance
14th Floor - State Capitol

600 East Boul evard Avenue

Bi smarck ND 58505- 0170

M Howard Easton

Asst. GCeneral Manager of Marketing
Menber Services Depart nent

Basin Electric Power Cooperative
1717 East Interstate Avenue

Bi smarck ND 58501- 0564

M Leslie England, Attorney
St andi ng Rock Sioux Tribe
PO Box 249

Fort Yates ND 58538

M Dennis HIl, Exec. Vice Pres/Gen. Myr

Nort h Dakota Association of Rural Electric
Cooper ati ves

PO Box 727

Mandan ND 58554- 0727

M Terry Jech, GCeneral Manager
Kem El ectri c Cooperative, Inc
PO Box 904

Li nton ND 58552

M Ray R Jilek, President
West Plains Electric
Cooperative, Inc.
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PO Box 1038
Di cki nson ND 58602-1038

M David Loer, WManager

M nnkot a Power Cooperative, Inc.
PO Box 1318

Grand Forks ND 58206-1318

M Robert L MPhail, General Manager
Basin Electric Power Cooperative

1717 East Interstate Avenue

Bi smarck ND 58501- 0564

Nort h Dakota Public Service Comm ssion
State Capitol

Bi smarck ND 58505

M Ordeam Lars Nygren, Manager
Capital Electric Cooperative, Inc.
PO Box 730

Bi smarck ND 58502-0730

M Jack Rabbithead, Executive Secretary
Three Affiliated Tribes Tribal Council
Box 220

Newt on ND 58763

M Gary WIIianmson, CGeneral Manager
Central Power Electric

Cooperative, Inc.

PO Box 1576

M not ND 58702

NEW MEXI CO

Ms Judith M Espinosa, Secretary
New Mexi co Environnent Departnent
1190 St. Francis Drive

Santa Fe NM 87502

M Gene E Hoski nson

El ectric Uility Director

City of Truth or Consequences
605 Sinms Street

Truth or Consequences NM 87901

M Ceorge M Shel don

Vice President, Qperations
Pl ai ns Electric G&T Coop.
2401 Aztec Road Nort heast
PO Box 6551

Al buquer que NM 87197

M Andrew Thonpson

Econom ¢ & I ndustrial Comm ssion
The Jicarilla Apache Tribe

PO Box 507

Dul ce NM 87528
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OREGON

M Bob Oser, Regional Engi neer
US Fish & Wildlife Service
911 NE 11lth Ave

Portland OR 97232-4181

SQUTH DAKOTA

Secretary

Department of Water and Natural Resources
Foss O fice Building

Pierre SD 57501

M Wayne Ducheneux, Chairman
Cheyenne River Sioux Tribe
PO Box 590

Eagle Butte SD 57625

M  Kennet h Hononi chl, Vice-Chairman
Yankt on Sioux Tribe

Box 248

Marty SD 57361

M M chael Jandreau, Chairman
Lower Brule Sioux Tribe

PO Box 187

Lower Brule SD 57548

M Roger King

M ssouri Basin Minicipal Power Agency
PO Box 84610

Sioux Falls SD 57118-4610

M Henry J Knapp, Executive Director
M ssouri Basin Systens G oups

201 N M nnesota Ave, Suite 102B
Sioux Falls SD 57102-0312

M Paul Little, Director

al lala Sioux Water Supply system
PO Box 415
Pine Ridge SD 57770

M Robert F Martin, Manager

Rushnore El ectric Power Cooperative, Inc.
PO Box 2414

Rapid City SD 57709-2414

M Ral ph Moran, President
Rosebud Si oux Tribe

PO Box 430

Rosebud SD 57570

M Jeff Nel son, General Mnager

East River Electric Power Cooperative, Inc.
121 Sout heast First, Lock Drawer E

Madi son SD 57042

Ms Sandra Peterson
Mhi Sose Intertribal Water Rights Coalition
PO Box 226
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Rapid City SD 57709
M  Robert Roberts
Sout h Dakota Departnent of
Wat er and Natural Resources
523 E Capital
Pierre SD 57501

M  Ray Wahl

M ssouri Basin Minicipal Power Agency
PO Box 84610

Sioux Falls SD 57118-4610

M Wallace Wells, Tribal Chairman
Crow Creek Tribe

PO Box 658

Fort Thonpson SD 57337

M David Westbrock, Ceneral Manager
Heart|l and Consuners Power District
PO Box 248

Madi son SD 57042

TENNESSEE

M Eric Hirst

Energy Di vision

Cak Ridge National Laboratory
PO Box X

Cak Ridge TN 37830

TEXAS

M Tom Adans

Governor s Ofice of Budget and Pl anning
PO Box 12428

Austin TX 78711

Austin Reclamation Field Ofice
US Bureau of Recl amati on

300 East 8th Street, Room 801
Austin TX 78701-3225

UTAH

M Cifford | Barrett, Director

Col orado River Energy Distributors Association
175 East 400 South, Suite 1000

Salt Lake City UT 84111

Ms Carolyn S McNeil, General Manager

I nt ernmount ai n Consuner Power Associ ation
8722 S 300 West

San%Y_ UT 84070 _

M ifford C M chaelis, Departnent Manager
Bountiful City Light & Power

198 South 200 West

Bounti ful UT 84010

M Ted Ranpton, Manager
Federal Water & Power |ssues
I nternmount ai n Consuner Power Associ ation
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8722 South 300 West
Sandy UT 84070

M Rol and Robi nson, Regional Director
Bureau of Reclamation

PO Box 11558

Salt Lake City UT 84147

Ms Carolyn Wi ght

Ut ah State C earinghouse
Ofice of Planning and Budget
116 State Capitol Building
Salt Lake City UT 84114

WASHI NGTON

M Curt Wnterfeld
R W Beck & Associ ates
2121 Fourth Avenue
Seattle WA 98121

WYOM NG

M Larry Lamaack
Executive Director
omi ng Munici pal Power Agency
PO Box 900
Lusk Wy 82225-0900

M Rod MIler, Federal Lands

Pl anni ng Coor di nat or

State Planni n? Coordinators O fice
Her schl er Bui I di ng

Fourth Fl oor, East Wng

Cheyenne WY 82002

M Bill Tucker, Chairman
State of Wom ngo
Public Service mi ssi on
700 S 21st Street
Cheyenne WY 82002
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CHAPTER 6 List of Preparers
Narre El S Responsibility Qualifications
Pacific Northwest Laboratory
David M Anderson Soci oecononi ¢ Trends, B.S. Forest Resources, MS. Forest
Affected Environment Economi cs. Research Scienti st,
soci oeconom ¢ inpact anal ysis,
PNL 2 years; forestry and |and
managenment 4 years.

M chael C. Baechl er __ Project Manager
Paci fi c Nort hwest
Laboratory
Patrick J. Barton Utility Planning and
Anal ysi s
Maureen L. Carr Organi zational Anal ysis
Publ i c
Romi |. Chin Organi zational Analysis
Pol i cy,
Janet N. Cothran Air and Water Quality
Anal ysi s
Dana L. Durfee Organi zational Anal ysis

Theresa L. Gl bride

Editing/ Witing
Techni cal Editor,

Clifford S. dantz
Physics, MS.

Cimte

Kat hl een F. Gygi Renewabl e Resour ces
Anal ysi s, Code Treat ment

years;
9 years.

Gordon S. Haber Envi r onnent al

| npact

. B. A, Environment al MP.A
Policy Analysis. Senior
Scientist, PNL 9 years;

envi ronnent al assessnent

St udi es,
Resear ch

15 years.

B. A, Economics, M S. Engineering.
Research Scientist, PNL 4 years;

| oad forecasting 3 years; strategic
pl anning 5 years.
B.S. Political Science, MP.A

Affairs. Research Scientist, PNL 2 years;
energy policy issues 12 years.

B.S. Environnental Analysis and

Techni cal Specialist, PNL 2 years.

B S
Sci ence,

candi dat e Environmnent al
Research Assistant, PNL 2 years

Mechani cal
Speci al i st,

B. S.

. Engi neeri ng,
Techni cal

PNL 2 years.
B.A Editorial Journalism

PNL 6 years; journalism 2 years;
publications editing 3 years.

B.S. Atnmpspheric Science and

At nospheric Science. Research Scientist,

PNL 13 years.

M P. S.
Cont ract or,

I nteractive
PNL 5

B. A, Governnent,
Tel econmmuni cati ons.

Technical writing and engi neering studies,

B. S. Behavioral Biology, and Computer

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/10eis0182_6.html[6/27/2011 10:55:58 AM]


file:///I|/Data%20Migration%20Task/EIS-0182-FEIS-1995/eis0182_5.html
file:///I|/Data%20Migration%20Task/EIS-0182-FEIS-1995/eis0182_toc.html
file:///I|/Data%20Migration%20Task/EIS-0182-FEIS-1995/eis0182_lof.html
file:///I|/Data%20Migration%20Task/EIS-0182-FEIS-1995/eis0182_lot.html
file:///I|/Data%20Migration%20Task/EIS-0182-FEIS-1995/eis0182_7.html

Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

Model i ng and Anal ysi s Sci ence. Senior Technical Specialist,
PNL 2
years; conputer science and utility
syst ens .
anal ysis 11 years.
M Maureen Hand Resource Profiles B. S. Candi date Mechani cal

Engi neeri ng.
Research Assistant, PNL 2 years.

David C. Kavanaugh Uility Inpact Analysis B. A, Economics, PhD. Econom cs.
Seni or Research Economi st and Techni cal
Group Leader, PNL 4 years; energy and

utility
econonmi cs 17 years.

Allen D. Lee Qualitative Inpacts B.S. Engineering, MS. Aerospace

Engi neeri ng,
PhD. Seni or Research Scientist, policy

anal ysi s, .
PNL 9 years; energy systems analysis 17
years.
Rosemary Mazai ka Ecol ogi cal Anal ysis B.S. Ecology, MS. WIldlife Ecol ogy.
Research Scientist, PNL 2 years;
Envi ronmental consulting 4 years;
hydroel ectric, NEPA conpliance 3 years.
Christopher D. McGee Wility Inpact Analysis B.S. Mathematics. Techni cal
Speci alist, PNL 2 years.
Li nda J. Sandahl Organi zati onal |npacts and B. A. Business Adm nistration,
Custoner Profil e Database Techni cal Specialist, PNL 4 years,
program

eval uati on, narket assessnent; marketing
managenent 3 years.

Kristofer D. Syverstad Uility Planning and Anal ysis B. S. Engi neering Physics,
Techni cal Spe-cialist, PNL 3 years.

Kevin K. Tyler Utility Planning and Analysis B.S. Mathenmatics, MBA candi date,
) Seni or Research Engineer, PNL 4 years,
operations research 9 years.

Gllian A Wi ght O gani zational and Utility B. A. Econom cs. Techni cal
Syst em Anal ysi s Speci al i st, PNL
2 years.
Western Area Power Administration

Cl arence Counci | I nt egrat ed Resource B. S. Mechanical Engineering, B.S.
Pl anning Materials I ndustrial Engineering, 13 years in
aerospace industry, 23
years in energy and utility industry

Robert Fullerton Managenent, Coordi nation B.A Political Science, J.D. Law.
and Revi ew Manager, Energy Planning and Managenent
Program 2 years;
Director, Division of Marketing and Rates
7 years;
Chi ef, Contracts and Policy Branch 2
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years; Attorney, Wstern's Ofice of
General Counsel 6 years.

Rodney D. Jones Coordi nation, EIS B. A. Biology, MS.E. Environnental
I npl enentation Pl an Engi neering. Western Environnental
Speci alist 9 years;
envi ronnent al assessnent/pl anni ng 24

years.

Wl liam Karsel | NEPA and Techni cal Review ~B.A, MS Bial o?y. Envi ronment al
Pl anni ng, Bureau of Reclamation 14 years;
Western Environmental Affairs Director 2

years.

LaVerne Kyriss Editing/ Witing B. A, Psychol ogy, M A. Conmuni cati ons.
Public Affairs specialist, Wstern 6

years;

bl i publication and technical editor, 12
years; Public ) ) ) _

i nvol venent, 3 years; risk comunication,
4 years.

R?ndy T. Mani on Qualitative Analysis B. A. Public Adninistration. Manager
0

Energy Services WAPA 2 years;
p i 11D 6 Strategic Conservation and Wility
erations,
years; ECl 6 years.

James Mel ton Techni cal Revi ew B.S. Agronony, MS. Agriculture.

Pl anni ng and
Envi ronnmental Project Leader 15 years;
Nat ural Resource Manager 8 years.

Mark H Mler Techni cal Revi ew B.S. Environnental Science and
Al ternate Energy. ]
Western 4 years; Energy Conservation 6

years.
gluy Nel son Uility Planning and Anal ysis BS Chemical Engi neering. Power
ant
operations 8 years; Energy efficiency 19
years.
Di ane Noenni g Customer Anal ysis Energy Servi ces Manager 9 years;

Nat ural Resources

Educati on Specialist 6 years; Public
Affairs

Speci alist 10 years; Wstern 9 years.

Peggy Pl ate Custonmer Anal ysis B.A. English. Western Energy
Servi ces Program
Manager 10 years.

Ri chard Schirk Techni cal Revi ew B.S., MS. Mechanical Engineering.
At om c¢ Energy
Conmi ssion 10 years; Assistant Area

Manager for _ o )
power marketing, Billings Area Ofice
11 years.
’F\>li Ick St as NEPA and Techni cal Revi ew B.S. Zool ogy, M P.A Environnental
ol i cy

& Administration. Environnental program
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i mpl enent ati on

21 years; power narketing adm nistration
15 years.

Ronal d St ei nbach Custonmer Anal ysis B.A. History, MP.A Resource

. Managenent. Western Power Marketing and
Energy Services 10 years.

Mark Weringa NEPA and Techni cal Review B.S. Forestry, MA. Ceography.
Envi ronmental consultant 5 years;

environnental planning with Wstern 10
years.
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(2] (2] 2] (2] 2]
CHAPTER 8 GLOSSARY
Admi ni strat or The Administrator of the Western Area Power Adm nistration
Appl i cabl e Integrated For any custoner, an applicable integrated resource plan is the IRP
Resource Pl an approved by the Admi nistrator for that custonmer under the Energy Policy
Act of 1992.
Avoi ded Cost An invest ment ?uideline describing the value of conservation and generation
resource investnments in terms of the cost of nobre expensive resources that would otherw se
have to be acquired
Base Loaded Resources Basel oaded electricity generating resources are those that
general ly are operated continually except for nmintenance and unschedul ed outages.
Btu (British thermal unit) The anpunt of heat energy necessary to raise the tenperature
of one pound of water one degree Fahrenheit (3,413 Btus are equal to one kil owatthour).
C&RE Conservation and Renewabl e Energy.
Capacity The maxi num power that a machine or system can produce or carry under
specified conditions. The capacity of generating equipnment is generally expressed in
kilowatts or nmegawatts. In ternms of transmission lines, capacity refers to the maxi mum
load a line is capable of carrying under specified conditions.
Coal Gasification The process of converting coal to a synthetic gaseous fuel
Cogeneration The sequential production of electricity and useful thermal energy. This is

frequently accpnPIished by the recovery of reject heat froman electric generating plant for
use in industrial processes, space or water heating applications. Conversely, cogeneration
can be acconplished by using reject heat from industrial processes to power an electricity
gener at or.

Cbngined-cycle Conbusti on Turbi ne (CCCT) The conbination of a gas turbine and a steam

t ur bi ne

iﬂ an el ectric Turbine (CCCT) generation plant. The waste heat from the gas turbine provides
t he

heat energy for the steam turbine.

Conser vati on A reduction in electric power consunption as a result of increases in the
efficiency of energy use, production, or distribution.

Cost of Debt The anmpbunt paid to the holders of debt (bonds and other securities) for use
of their nmoney. Cenerally expressed as an annual percentage

Cost of Equity Earni ngs expected by a sharehol der on an investnment in a conpany.
General |y expressed as an annual percentage in this plan.

Cunul ati ve | npact The inpact on the environnent that results fromthe incrementa

i mpact of the action when added to other past, present, and reasonably foreseeable future
actions regardl ess of what agency (Federal or non-Federal) or person undertakes such other
actions. Curmulative inpacts can result fromindividually mnor but collectively significant
actions taking place over a period of tine.

Cust oner Any entity or entities purchasing firm capacity, with or wthout energy,

from Western under a long-term firm power service contract. Such terns include parent-
type entities and their distribution or user nenbers. Wstern has nore than 600 whol esal e
custoners, such as cooperatives, nunicipalities, Federal and state agencies, and nenber-
based associ ati ons.

Debt I nvest ment funds raised through the sale of securities having fixed rates of interest.
Debt/Equity Ratio The ratio of debt financing to equity financing used for capita

i nvest ment .

Demand For ecast An estimate of the level of energy that is likely to be needed at sone

time in the future

Demand Side Managenent Uility programs and policies that attenpt to influence the
end-use consunption of energy.

Direct Current (DC) An electrical current in which the electrons flow continuously in one
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direction. Direct current is used in specialized applications in conmercial electric
generation, transm ssion, and distribution systens.

Direct Effects Same as "direct inmpacts.” Effects that are caused by the action and occur at
the same tinme and place. See Effects.

D’Fcount Rat e The rate used in a forrmula to convert future costs or benefits to their present
val ue.

Di spat ch CPerating control of an integrated el ectrical systeminvolving operations

such as control of the operation of high-voltage |lines, substations, or other equipnent.

Di stribution The transfer of electricity fromthe transmnission network to the consumer.
Di stribution systens generally include the equipnent to transfer power from the substation
to the custoner's neter.

DSsC DSC is debt service coverage, which is the ratio of the sum of depreciation and
anortization expense, interest on long-term debt, and the patronage capital or nmargins to
the debt service billed. The Rural Electrification Administration sets a mninumlevel for
this measure for its borrowers.

Effects As used in NEPA docunentation, the ternms effects and inpacts are synonynous.

Ef fects can be ecological (such as the effects on natural resources and on the conponents,
structures, and functioning of affected ecosystens), aesthetic, historic, cultural, economc,
social, or health, whether direct, indirect, or cumulative. Effects nmay also include those
resulting from actions which may have both beneficial and detrinental effects, even if on

bal ance the agency believes that the effect will be beneficial
End Use Atermreferring to the final use of energy. In general, it can be used in the
same way as the term "energy demand.” In nore detailed use it often refers to a specific

energy service (for exanple, space heating) or type of energy-consuning equiprment (for
exanpl e, a washing machine or electric notor).

Energy ~ That which does, or is capable of doing, work. Energy is measured in terns of the
work 1t is capable of doing. Electrical energy is comonly neasured in kilowatthours

Externality Any costs or benefits of goods or services that are not accounted for in the
price of the goods or services. Specifically, the termgiven to the effects of pollution and
other environnmental effects from power plants or conservation neasures.

Fuel Cycle The series of steps required to produce electricity from power plants. The
fuel cycle includes mning or otherw se acquiring the raw fuel source, processing and
cleaning the fuel, transporting, generating, waste managenent, and plant

deconmi ssi oni ng

GEAC Gui del i nes and Acceptance Criteria. These are the criteria that Wstern's custoners
conplied with under the previous Conservation and Renewabl e Energy Program  They
were published in 50 FR 33892 (August 21, 1985) which is printed in appendix B

Generation The act or process of producing electricity fromother forms of energy.

CGeot her mal Usef ul ener%y.derived fromthe natural heat of the earth as manifested by
hot rocks, hot water, hot brines, or steam

Heat Rate The ampunt of input (fuel) energy required by a power plant to produce one
kil owatthour of electrical output. Expressed as Btu/kWh in this plan.

Heating Degree Days A measure of the ampunt of heat needed in a building over a fixed
eriod of time, usually a year. Heating degree days per day are cal culated by subtracting

roma fixed tenperature the average tenperature over the day. Historicallg, the fixed
tenperature has been set at 65 degrees Fahrenheit, the outdoor tenperature bel ow which heat was
typically needed. As an exanple, a day with an average tenperature of 45 degrees Fahrenheit
woul d have 20 heating degree days, assum ng a base of 65 degrees Fahrenheit.

Hydroel ectric Power The generation of electricity using falling water to turn turbo-electric
generators.

Indirect Effects ~  Sane as "indirect inpacts.” Indirect effects are caused by the action

and are later in time or farther renoved in distance, but are still reasonably foreseeable.

Indirect effects may include growth-inducing effects and other effects related to induced
changes in the pattern of land use, population density, or growth rate, and related effects on
air and water and other natural systens, including ecosystens.

I nsol ation The rate of energy fromthe sun falling on the earth's surface, typically
neasured in watts per square neter.

I ntegrated Resource Pl anning According to the Ener Y Policy Act of 1992, a planning
process for new energy resources that evaluates the fu range of alternatives, including
new generating capacity, power purchases, energy conservation and efficiency,

cogeneration and district heating and cooling applications, and renewabl e energy resources,
in order to provide adequate and reliable service to a utility's electric custoners at the
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| owest system cost. The process shall take into account necessary features for system

operation, such as diversity, reliability, dispatchability, and other factors of risk; shall take
into account the ability to verify energy savings achieved through energy conservation and
efficiency and the projected durability of such savings nmeasured over time; and shall treat
demand and supply resources on a consistent and integrated basis.

I nvestor-Omed Utility A utility that is organized under state |aw as a corporation to
provide electric power service and earn a profit for its stockhol ders.

Irrigation District An irrigation district performs only an irrigation function. [If other
electrical functions are perforned, such as residential service or other utility
responsibilities, the district may be considered a utility. The termirrigation districts may
include agricultural types of districts, such as electrical districts, water delivery districts,
and water conservation districts

Kilowatt (kW The electrical unit of power that equals 1,000 watts.

Ki | owat t hour (kwh) A basic unit of electrical energy that equals one kilowatt of power
applied for one hour.

Least Cost Option According to the Energy Policy Act of 1992, an option for providing
reliable electric services to electric custoners which will, to the extent practicable, mnimnze

life-cycle systemcosts, including adverse environnental effects, of providing such service.
To the extent practicable, energy efficiency and renewable resources may be given priority
in any |east-cost option.

Least - Cost Pl anni ng Anot her term for integrated resource planning.

Levelized Life-Cycle Cost The present value of a resource's cost (including capital
financing and operating costs) converted into a stream of equal annual paynents. This
stream o aYnEnts can be converted to a unit cost of energy by dividing them by the
nunber of kilwatthours produced or saved bY_the resource in associated gears. By

i

| evelizing costs, resources with different fetimes and generating capabilities can be

compar ed.

Li fe-Cycle Costs See "levelized life-cycle cost."”

Load The ampunt of electric power required at a given point on a system

Load Forecast An estimate of the level of energy that nust be generated to neet a need

This differs froma demand forecast in that transm ssion and distribution [osses fromthe
generator to the custonmer are included

Long- Term Firm Power Service Contract Any contract for the sale by Western of firm capacity,
Wi t
or without energy, which is to be delivered over a period of nore than one year.

Mar gi nal Cost The cost of producing the last unit of energy (the long-run incremental cost
of production).

Mar ket abl e Resour ces The anmount of electric power from Federal generation projects
avai l able for Western to market.

Megawatt (MW The electrical unit of power that equals one million watts or one
t housand kil owatts.

Mermber Based Association An organi zati on of nenber utilities organized to serve
supply, distribution, or service needs. These organizations are sometimes referred to as
parent-type entities.

M A tenth of a cent. The cost of electricity is often given in mlls per kilowatthour.

Muni ci pal Solid Waste (MW Refuse offering the potential for energy recovery.
Technically, residential, comercial, and institutional discards.

Nomi nal Dol | ars Dollars that include the effects of inflation. These are dollars that, at
the tinme they are spent, have no adjustments made for the ampunt of inflation that has
affected their value over tine.

Nonfirm Energy Energy that is available in the near-term but may not be available

over a long period of tinme, or may be interrupted under certain circunstances

Peak Capacity The maxi mum capacity of a systemto neet | oads.

Peak Demand The hi ghest denmand for power during a stated period of tine.

Percent Al location The percentage of marketable resources available for extension at the

time of contract renewal.

Performance Pl an A utility pl anni ng approach based on the utility meeting and
docunenting a prescribed |evel of conservation or renewable energy activity.
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Phot ovol tai ¢ _Direct conversion of sunlight to electric energy through the effects of solar
radi ati on on semi -conductor materials.

Pr ef erence Priority access to Federal power by public bodi es and cooperatives.

Present Val ue The worth of future returns or costs in terms of their current value. To

obtain a present value, an interest rate is used to discount these future returns and costs.

Public Utility Conmm ssions State agenci es whose purpose is to regulate, anong others,
i nvestor-owned utilities operating in the state with a protected nonopoly to supply power in
assigned service territories.

Real Dollars Dol lars that do not include the effects of inflation. They represent constant
pur chasi ng power.

Reliability The ability of the power systemto provide custonmers uninterrupted electric
service. Includes generation, transmission, and distribution reliability.

Renewabl e Resource A resource that uses solar, wind, water (hydroelectric), geothermal
bi omass or similar sources of energy, and that either is used for electric power generation
or for reducing the electric power requirenments of a customner.

Reserve Capacity Generating capacity available to neet unanticipated demands for
power, or to generate power in the event of outages in normal generating capacity. This

I ncludes delays in operations of new schedul ed generation. Forced outage reserves apply

to those reserves intended to replace power |ost by accident or breakdown of equipnent.
}oag gromﬁﬂ reserves are those reserves intended for use as a cushion to neet unanticipated
oad grow h.

F@source Ext ensi on The length of tine that Westerns contracts nmay extend into the
ut ure.
Resour ce Pool Consi sts of unconm tted marketable resources that may originate from

reducing allocations to custoners, resource extension not accepted by custoners, new
resources, termnated contracts, or increases to existing nmarketable resources.

Sectors The econpny is divided into four sectors for energy planning. These are the
residential, commercial (e.g., retail stores, office, and institutional buildings), industrial
and irrigation sectors.

Si npl e- Cycl e Conbusti on A conbustion turbine is simlar to a jet engine. Large

vol umes of air

Tur bi ne ( SCCT) are forced to high pressures in a conpressor. Natural gas is injected
and combustion occurs. The resulting high-tenmperature, high-pressure exhaust gases are

expanded in a turbine which produces electricity.

Siting Agencies State agencies with the authority for issuing pernmits to |ocate
generating plants of defined types and sizes to utilities at specific |ocations.

Siting and Licensing The process of preparing a power plant and associ ated services
such as transmission lines, for construction and operation. Steps include locating a site,
devel opi ng the design, conducting a feasibility study, prelimnary engineering, mneeting
appl i cable regulatory requirenents, and obtaining the necessary |licenses and pernits for
construction of the tacilities.

Smal | Custoners According to the Energ{ Policy Act of 1992, custoners with total
annual energy sales of usage of 25 GM or less which are not menbers of a joint action
agency or a generation and transm ssion cooperative with power supply responsibility.

Supply Curve A traditional economc tool used to depict the anount of a product available
across a range of prices.

Sur char ge Under the Energy Policy Act of 1992, an additional sum added to the usua

power rate charged to a Western custoner. Surcharges can range from 10 percent to 30
percent of a custoner's bill

Thermal Resource A facility that produces electricity by usin? a heat engine to power an
electric generator. The heat may be supplied by burning coal, oil, natural gas, bionmass or
other fuel, by nuclear fission, or by solar or geothernal sources.

TI ER TIER is the tines interest ratio which relates interest on long-term debt to patronage
capital. The Rural Electrification Admnistration sets a mninmumlevel for its borrowers.

ABBREVI ATI ONS

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/12€is0182_8.html[6/27/2011 10:55:59 AM]



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

ADSMP = Associ ati on of Demand- Si de Managenent Professionals
ASHRAE = Anerican Society of Heating, Refrigerating, and Air Conditioning Engineers
BAO = Billings Area Ofice

Bt u = British thermal unit

C&RE = Conservation and Renewabl e Energy

CFC = chl or of | uor ocar bon

CFR = Code of Federal Regul ations

co2 = car bon di oxi de

co-op = cooperative

CPAM = Conservation Policy Analysis Model

CRSP = Col orado River Storage Project

CROD = Contract Rate of Delivery

CvP = Central Valley Project

WP = Construction Wrk Plan

DCE = U. S. Departnent of Energy

DSC = debt service coverage

DSM = demand- si de nanagenent

El A = Energy Information Admi nistration

El S = envi ronnental inpact statenent

EMP = Ener gy Managenent Pl an

EPA = U.S. Environnmental Protection Agency

EPRI = El ectric Power Research Institute

FERC = Federal Energy Regul atory Conmmi ssion

FR = Federal Register

GEAC = Qui del i nes and Acceptance Criteria

&T = generation and transm ssion

GDP = Gross Donmestic Product

Gw = gi gawat t

Gh = gi gawat t hour

HVAC = heating, ventilation, and air conditioning
I QU = i nvest or - owned utilit?/

| RP = i ntegrated resource plan(ning)

kW = ki | owat t

kWh = ki | owat t hour

LAO = Lovel and Area Ofice

VBA = menber - based associ ati on

VBA = metropolitan statistical area

MV = nmegawat t

MAh = megawat t hour

NAA = National Anbient Air Quality Standards
NAPAP = National Acidic Precipitation Assessment Program
NARUC = Nat i onal Association of Regulatory Utility Commi ssioners
NEPA = Nati onal Environmental Policy Act

NERC = North Anerican Electric Reliability Council
NREL = Nati onal Renewabl e Energy Laboratory

NI OSH = National Institute of COccupational Safety & Health
NOX = oxi des of nitrogen

PAO = Phoeni x Area Ofice

PG&E = Pacific Gas and El ectric Conpany

PMLO = particulate matter with a dianeter of 10 microns or |ess
PM = Power Marketing Initiative

PCOU = publicly owned utility

PRS = Power Requirenments Study

PSC = public service conm ssion

PUC = public utility conm ssion

PUD = public utility district

RDF = refuse-derived fuel

Re- Act = Rural Electrification Act

REA = Rural Electrification Administration

RRI M = Resources and Rates |npact Model

RSP = respirabl e suspended particul ates

SAO = Sacranmento Area O fice

SBS = si ck building syndrome

SLCA/ I P = Salt Lake City Areal/lntegrated Projects
SLCAO = Salt Lake City Area Ofice
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CHAPTER 9 | ndex
adm ni strator 2, 7, 10-11, 14, 56, 160, 195-199, 274
agricultural |oads 68

air quality 30, 38-41, 106, 109-110, 167, 173, 175, 177-178, 180, 182-185, 206
219, 222, 230, 232, 235, 237, 239-240, 263-264

érizgn% 39, 42-44, 52-55, 59-60, 67, 72, 76, 174, 200-201, 207, 216, 225, 228,
55-25

Billings Area O fice (BAO 25, 59, 106, 167, 252-253, 256, 258, 260-261, 267
Boul der Canyon Proj ect 67

California 1, 31, 38-39, 42-45, 51, 54-55, 61, 70, 72-73, 76-77, 95, 110, 175, 177,
182- 184, 200-201, 207, 216, 222, 225, 228, 236-237, 239-240, 255-258

Central Arizona Project 67
Central Valley Project (CVP) 15, 17, 22, 67, 167, 261
chl or of I uor ocar bon (CFC) 167, 183

007 7, 27-29, 38, 41, 78, 81-82, 84, 109-110, 114, 167, 173, 176-177, 181, 183,
225, 257, 259, 263, 277-278

coal gasification 8, 160, 215, 219
cogenerati on 5 8, 18, 77, 86, 160, 163, 195, 216, 228, 236, 279

Col or ado 20, 38, 42-44, 52, 54-55, 60, 67, 72, 76, 167, 174, 200, 202, 208, 216
225, 228, 236, 255-256, 262

Col orado River Storage Project (CRSP) 67, 167

gggbgggd-cycle combustion turbine (CCCT) 38, 62, 80, 87, 95, 101, 105, 206, 212-215, 219,

commerci al | oads 73

conservation 2, 5,8, 11, 17-19, 21-23, 25-27, 30, 32, 38, 40-41, 48, 52, 57-58, 68
72-73, 85-88, 90-91, 94, 96-101, 104-105, 109-110, 115, 118, 121, 123, 126, 128, 132
140-141, 160, 162-163, 165, 167, 174-175, 180-185, 195-197, 206, 230-236, 239-240,

253, 258-259, 261-262, 266, 273, 276-277

conservation and renewabl e energy (C&RE) 1, 4, 9-10, 13, 17-19, 24-25, 40, 43-44, 47, 54, 56-
57, 71-74, 76, 78-80, 138, 160, 162, 167, 174, 196-197, 253, 255-261, 263, 268, 271-272, 276

Conservation Policy Analysis Mdel 85, 167

(CPAM

Contr act 3, 10-13, 15-18, 20, 22, 25-27, 58, 65, 67-68, 76, 84, 88-89, 102-105
129, 132, 136, 138-139, 161, 164-165, 167, 195-196, 198, 252, 261, 267, 273-275, 278
cool i ng degree days 30, 32, 34

cumul ati ve i npact 161

cust oner 4, 6-7, 10-27, 30, 38, 58-62, 68-70, 72-75, 83-86, 90-91, 93, 101, 105

109, 115, 118, 126, 131-140, 160-161, 164-166, 195-199, 258, 261, 263-264, 267, 272-
278

demand- si de nmanagenent (DSM 1-2, 5, 7, 18, 20, 23-25, 48, 53, 58, 63, 68, 70, 73-
Z?é 82%385é§9’ 88, 101-102, 109, 115, 118, 128-129, 131-132, 167, 253-261, 264- 266,

direct effects 35, 126, 140, 161, 182
enpl oynment 27-29, 47-48, 50, 53, 80-82, 84, 123-128, 203, 237, 239-240, 260
Endanger ed Speci es Act 141
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Ener gy Managenent Program (EMP) 3-4, 13, 19, 25-26, 136, 167

Energy Policy Act 4, 10, 14, 16-17, 25-26, 70, 85, 102, 106, 115, 118, 121, 123,
138-139, 160, 163-164, 166, 195, 257, 259, 276, 279

externalities 6-7, 50, 53-55, 239-240, 259, 276-277

Federal Energy Regul atory Conm ssion 75, 167

(FERQ)

firm energy 8, 68, 91, 261

Fryi ngpan- Arkansas Proj ect 66- 68

generation and transm ssion (G&T) 10, 25, 40-41, 44, 52, 56, 68, 162, 166-167, 182-

185, 196, 252-279

eot her mal 8, 38, 62-65, 77, 87, 118, 121, 162, 165-166, 177, 185, 216-217, 222
25-226, 230, 236

gl obal war m ng 175, 177

gross donestic product (GDP) 87-88, 167

%gggeagg?sl%g? ?%%?%%%nce criterial (GRAQ) 2, 13, 17-18, 23-24, 78, 80, 95, 101, 104,
heati ng degree days 32, 34, 163

Hoover Power Pl ant Act 2, 17, 67, 195, 199

hydr oel ectri c power 1, 16, 22, 24, 30, 60, 65, 77, 163, 236, 274

| MPLAN 126, 128

indirect effects 140, 163

i ndustrial |oads 73, 86, 104

i ntegrated resource planning (IRP) 2-7, 10-18, 20-27, 48, 50-55, 73-74, 85, 102-106

115, 118, 121, 123, 129, 131-135, 137-139, 160, 163-164, 195-199, 253, 258-259, 266-
268, 271-273, 276-278, 279

i nvestor-owned utility 75, 103, 130, 132, 163, 167

| owa 39, 42-44, 51-55, 72, 200, 208, 216, 228, 253-256

irrigation 19, 22-23, 59, 65, 70, 72, 74, 163, 166, 230, 235, 274-275

Kansas 39, 42-44, 52-55, 72, 134, 200, 208, 216, 228, 254-256

E?gd use 27-30, 47, 80-82, 84, 122-123, 163, 225, 228, 235, 237, 239, 263, 267

| oad 5-6, 16, 18, 22-23, 48, 50-52, 57-59, 67-68, 70, 72-74, 76, 85-87, 90-91, 94-095,

101-102, 104, 110, 131, 133-135, 137, 140, 160, 164-165, 197, 206, 222, 230-233,
238, 252, 258, 260-262, 266, 272-277, 279

| oad forecasts 51, 85, 94, 260

Lovel and Area O fice (LAO 106, 167, 256, 261

Lovel and Area Projects 1, 12-13, 15, 17, 26, 278

menber - based associ ati on (MBA) 5, 24, 58, 167

M nnesot a 1, 9, 39, 42-44, 52, 54-55, 72, 200, 208, 216, 228, 254-256
Mont ana 38-39, 42-44, 52-55, 72, 94, 200, 208, 216, 228, 254-256
muni ci pal solid waste (MW 8, 77, 80, 164, 237

National Acidic Precipitation Assessnment Progranm NAPAP) 167, 173-176, 184
National Ambient Air Quality Standards 38-40, 167, 180

(NAAQS)

Navaj o Steam Pl ant 60
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Nebr aska 39, 42-44, 52, 54-55, 72, 200, 209, 216, 228, 255-256

Nevada 8-9, 38-39, 42-44, 51-52, 54-55, 61, 72, 76-77, 90, 94, 174-175, 183-

184, 201-202, 209, 216, 222, 225, 228, 237-238, 240, 255-256

SE% Mexi co 38, 42-44, 52, 54-55, 72, 201-202, 209, 216, 222, 225, 228, 255-256,
North Anerican Electric Reliability Council (NERC 90-91, 94, 167

North Dakota 39, 42-44, 52, 54-55, 72, 200, 209, 216, 228, 255-256, 259-260

NOX ~ 28-29, 38, 78, 80-82, 109-110, 112, 167, 173-176, 183, 206, 220, 238, 263
Egglagg Gas and El ectric Conpany(PG&E) 35, 38, 40-44, 47, 51, 57, 67-68, 71, 76
organi zational inpacts 135- 138, 140, 268

Paci fi c Northwest - Sout hwest Intertie 60

Par ker - Davi s Proj ect 25, 67

g%gticulate matter with a diameter of 10 microns or |ess(PMLO) 39-40, 78, 80, 167, 173
percent allocation 13, 22, 165

percent extension 11, 25, 102-103, 267

Per f ormance Pl an 3-4, 165

Phoeni x Area O fice (PAO 25, 67-68, 106, 167, 261

phot ovol tai c 165, 225, 272, 278-279

Pi ck- Sl oan M ssouri Basin Program 66, 274, 278

Eggérlggrketing Initiative (PM) 3-4, 7, 10-13, 15-17, 21, 24-26, 28-29, 81-82, 127
pref erence 12, 22, 58-59, 65-66, 75, 90-91, 102, 105, 135, 139, 165, 199, 274
Preferred Al ternative 4, 7, 10, 12-13, 23-24, 26, 102, 109, 115, 118, 121, 123, 126
137, 139, 267

Program Al ternatives 2-4, 13, 24, 26-30, 77, 81-84, 89, 91, 102, 104-106, 109, 115,
118, 121, 123, 126-128, 130-132, 137-140, 212-215, 259-262, 267-268, 272

pur pose and need 1, 275, 277

rates 11, 21, 42, 58, 61, 74-76, 84-87, 89-90, 94, 101-105, 110, 115, 129-132, 135

%?%,2%97, 174, 177-181, 183-184, 254-255, 257, 259-260, 262, 265-266, 268, 271, 273,

recreation 42, 47, 65

renewabl e resource 62-63, 165, 199, 206, 228, 274, 277-279

respirabl e suspended particul ates (RSP) 167, 180

river systens 21, 271

RRI M 80, 85-91, 94-95, 101-104, 109, 115, 126, 131-132, 134, 167, 215, 252-253,
257, 259-262, 264-265, 267-268

Rural Electrification Act (RE-Act) 55-56, 58, 167

Sacranento Area Ofice (SAO 59, 106, 167, 261, 264, 279

Salt Lake City Area Ofice (SLCAO 60, 65, 72-73, 91, 101, 106, 167, 256, 261, 271
sick building syndrone (SBS) 40, 167, 178, 184-185

si mpl e-cycl e conmbustion turbine (SCCT) 80, 87, 166, 206, 238-239

smal | custoners 3-5, 10, 25, 102, 106, 115, 118, 121, 123, 166, 196

solid waste 8, 28-30, 42, 45-47, 77, 79-82, 121, 164, 176, 219-220, 237, 250-251
Sout h Dakot a 39, 42-44, 52, 54-55, 72, 200, 209, 216, 228, 255-256, 259-260
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SO« 26, 28-29, 78, 81-82, 84, 109-111, 167, 262-263, 268

supply curve 166

sur char ge 10- 14, 166, 197-198

techni cal assistance 2, 7, 19-20, 24, 74, 195-196, 277, 279

Texas 39, 42-45, 52-55, 72, 202, 209-210, 216, 228, 255-256

t hermal di scharge 28-29, 78, 81-82, 84, 118-119, 224, 237, 239, 263

thermal resource 95, 105, 166

threatened and endangered species 30, 37-38

Eggal suspended particul ates (TSP) 26, 28-29, 39, 78, 81-82, 109-110, 113, 167

1607161 "184- 167, 106, 206, 216 230 258, 264, 373 2r7-278 o oo 1L A%

US. Arnmy Corps of Engineers (USACOE) 22, 60, 167

Ut ah 39, 42-44, 52-55, 72, 200, 202, 210, 216, 222, 225, 228, 255-256

vegetation 30, 35-36, 47, 110, 175, 182, 220

vol atil e organi ¢ conmpound (VCC) 78, 80, 167, 175, 177, 179-180

water quality 28-30, 41-47, 81-82, 115, 219, 224-225, 228, 237-238, 263

wet | ands 42, 45, 115, 141

wildlife 45, 65, 141, 224-225, 228

wi nd 8, 35, 77-80, 87, 109, 121, 165, 178, 216-217, 222, 225, 228-229, 236, 258

272, 279

Wom ng 39, 42-44, 52, 54-55, 72, 134, 200, 202, 210, 216, 228, 255-256, 272
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APPENDI X A Environnental Effects of Air Em ssions

Section A 1 of this appendix describes the nmajor air enmissions affecting anbient air
qu?llty. Section A 2 describes the pertinent regulations and factors affecting indoor air
pol l uti on.

A1l AMBI ENT Al R QUALITY

In accordance with the Clean Air Act (42 USC 7401-7626), the U 'S

Envi ronmental Protection A encycéEPA) established a Iist of six criteria pollutants:
particul ates, sul fur dioxide (SQ2), nitro%fn di oxi de (NQ2), carbon nmonoxi de (CO, ozone,
and lead. These are described in detail below Descriptions of other em ssions of concern
- carbon dioxide (CQ2), hydrogen sulfide &rQS), and vol atile organi c conmpounds (VQOCs)
- and a discussion of the amendnents to the Cean Air Act are also provided.

A.1.1 Particul ates

Particul ates are fine solid particles that remain individually dispersed in gases and
stack emissions. Total suspended particulates (TSP) refer to all particles found in the air
and include pollutants from sources such as autonobiles, agricultural |ands, dirt roads,
factories, and power plants. TSP can irritate the eyes, nose, and air passages; however,
these irritations are likely to pass in one or two days with no permanent effects. Until
1987, the EPA regulated air concentrations of TSP. In 1987, the agency adopted a new
PMLO standard that replaced the standard for TSP. PMLO refers to particulates with an
aerodynami c dianeter of 10 microns or less. Particulates of this size are small enough to
be i nhal ed deepI% into the lung. These snmaller particles result in greater risks to human
heal th because they can lodge In the lungs and irritate or damage sensitive lung tissue. Fine
particles are frequently toxic and can carry with them harnful pollutants.

Particles fromindustrial and conbustion sources contribute nore significantly to
health effects than do other sources such as soil (CZka¥nak and Thurston 1987).

Asthmatics may be especially sensitive to the effects of particulates. |n addition,
particul ates may contai n radioactive elenments that nay cause cancer.

In addition to their health effects, particulates affect visibility. In 1977, Congress
added Section 169A to the Cean Air Act to protect national parks and w | derness areas
(Gass 1 areas) fromvisibility inmpairment. Many researchers and governnment agencies
have focused on visibility issues In national parks in the desert Southwest. The Nationa
Park Service (NPS) has identified haze as inpacting scenic vistas in national parks and
indicated that coal -fired electricity generating plants could contribute to visibility
degradation (Bal son and Hul se 1991; Farber et al. 1991; Malmet al. 1989; Mithai, Allen,
and G ovanni 1986). However, assigning the cause of haze to a particular source is
difficult (Pitchford and Shaver 1991; Chan and Bhardwaja 1991; Mathai, Alen, and
G ovanni 1986).

Sul furic acid and sulfate particles, formed in the atnosphere from SO2, can scatter
light, contributing to haze and inpacts on visibility. The National Acidic Precipitation
Assessnent Pro?ranl(NAPAP) concluded that sulfates are responsible for 30 percent of
the reducible l'ight extinction in the rural west and 15 percent in the urban west. NAPAP' s
estimates for oxides of nitrogen (NOx) are 10 percent for the rural west and 25 percent for
the urban west (NAPAP 1991, p. 121). Conputer simulations denonstrate that visual
range has been reduced 37 percent In the rural west, conpared with 82 percent to 91
percent in the rural east, urban east, and urban west (NAPAP 1991, p. 121).

In Section 169B, the 1990 anmendments to the Clean Air Act direct the EPA, the
NPS, and ot her federal agencies to gather information about the need for expansion of
visibility protection. Section 169B also established a Grand Canyon Visibility Transport
Conmi ssion to assess the pollutants that cross state boundaries that nmay affect visibility at
G and Canyon National Park. Similar comm ssions nmay be established to address
visibility problens in other Class 1 areas. One of the goals of the information gathering
and the commissions is to identify clean air corridors, which deliver clean air to Cass 1
areas. The commissions will consider how alternate siting and controls may be used in the
corridors to protect visibility., New regulations for these corridors could affect the
operation and siting of conbustion power plants many nmiles away from Class 1 areas
experiencing visibility degradation.

A.1.2 Sul fur D oxide

Sul fur conpounds are key in the formation of snog and acid rain. Sul fur dioxide
can penetrate deep into the lung as a respirable particulate, causing synptons simlar to
allergic reactions or viral respiratory infections. Sulfur dioxide quickly affects the airways
in the lung to restrict airflow, resulting in shortness of breath, coughing, and increased
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secretions. Long-tern1exgosure causes chronic bronchitis and rmay contribute to asthna.
Asthmatics and people with sensitive airways nmay be at greatest risk

Spi nach, lettuce, and alfalfa are anbng the plants npst sensitive to danage from

SO2. The gas is suspected in the acidification of |akes and can corrode building materials,
destroy paint pignents, erode statues, and harmtextiles. Sulfur conmpounds and NOx can
conmbine In the alr with water to formacid rain or snow, or nmay be directly deposited to
adversely affect water resources, plant and aninal life, and surface materials. Wstern sites
that are vulnerable to acidic deposition include the Sierra Nevada Muntains east of San
Franci sco, the San Francisco air basin, the Los Angeles air basin, southeastern Arizona,

and central Col orado (NAPAP 1991).

The conbustion of high-sulfur coal is the major source of SO2 nati onw de.

However, |low-sulfur coal is readily available in the western United States. Title IV of the
Clean Air Act Anmendrments of 1990 ainms to reduce enissions of SO2 and NOx because of
their contribution to the formation of acid Brecipitation. The program goals are to reduce
S2 emissions by 10 mllion tons per year, about a 50-percent reduction from 1980 |evels,
and NOx by two million tons per year (Schorr and Yates 1991).

To neet the S2 goals, the anmendments established a nmarket-based approach in
whi ch plant operators use tradable "all owances” to decide how to control em ssions (Schorr
and Yates 1991; Myer and Francis 1991). The allowances nmay be purchased as a

connnd|t¥. Each all owance allows the em ssion of one ton of SO2. After January 1

2000, all utility power plants nmust have a SO2 allowance for each ton enmitted. Thus, if a
plant is en1tt|n? too nmuch SO2, operators may install pollution control equipnment, switch
to lower sulfur fuels, or acquire additional allowances. Allowances nay be held for future
expansion or sold on the comodities market.

The nunber of allowances granted to the owner of a unit will be based on the

average fuel consumption in mllion Btus (mBtu) for the years 1985 through 1987

multiplied by the target average SO2 emnission rates of 2.5 pounds per mBtu (phase 1) or

1.2 Pounds per mBtu (in phase 2).

Coal plants that emit SO2 at a rate below 1.2 pounds/nmBtu will be able to increase

enm ssions by 20 percent between the baseline year and the year 2000 (Myer et al. 1993,

pp. 4-2). Plants that produce |less than 1.2 pounds/mBtu during 1985 will be awarded

em ssion credits at the rate of their actual or allowable 1985 emission rate, plus 20 percent,
not to exceed 1.2. Plants enitting less than 0.60 pounds/mBtu have even nore stringent
requi rements. Thus, after phase 2 begins in the year 2000, the S02 em ssion rate used to
award all owances may be less than 1.2 pounds/mBtu for plants that are cleaner than the
target rate (Clean Air Act, Section 405(d), 42 USC 7651d). However, operators may

purchase or collect allowances to emt quantities of SO2 greater than the target rate

One provision of the anendments allows the EPA to allocate a reserve of 300, 000

all owances to utilities taking conservation and renewabl e energy neasures between

Decenber 31, 1991, and Decenber 31, 2000. The plant operator nust denonstrate that
conservation or renewabl e energy sources offset SO2 em ssions.

A 1.3 xides of Nitrogen

Ni trogen dioxide fornms during the high tenperatures of conbustion. At high
concentrations, NO2 is reddish browmn and toxic. The gas irritates nmucous nenbranes and
causes coughi ng, headache, and shortness of breath. It is a key ingredient in the formation
of snog and acid rain and can react with noisture in the air to formnitric acid, which is
highly corrosive to netals. N trogen dioxide is also toxic to vegetation at high
concentrations.

Ni trogen dioxide, nitric oxide (NO, and other oxides of nitrogen are conmonl
referred to as NOx. Ntric oxide is fornmed in auto exhaust and nost industrial conbustion
sources. In the presence of ozone, NO rapidly reacts to form NO2.

Nitrous oxide (N20) is not often associated with electricity generation. However,
Swedi sh measurenents indicate that coal -fired atnospheric fluidized bed conmbustion
Brocesses may emt significant quantities of N2O. Scientists are concerned about N20O

ecause it contributes to both global warm ng and ozone depletion (Bradley, Watts, and
WIllianms 1991).

The only urban center in the nation exceeding federal NO2 air quality standards is
Los Angeles. Personal exposure to NO2 nmay be domi nated by indoor exposure
However, as one of the ingredients (precursors) that go into maki ng ozone, NO2 has cone
under increased regulation under the 1990 anendnents to the Clean Air Act. Under the
anmendnments, NO2 is to be treated as a nonattai nnent pollutant in ozone nonattai nnent
areas (Schorr and Yates 1991).

To achieve the acid rain reduction target of two million tons per year in NOX
em ssions that is stipulated in the Clean Air Act amendnents of 1990, |ow- NOx burners
gggg be installed in existing utility burners. Conpliance may be required by January 1,

A.1.4 Carbon Mnoxi de

Car bon nonoxi de, a col orless, odorless gas, is the product of inconplete
conmbusti on when natural gas, oil, wood, coal, or other materials are burned. Carbon
nmonoxi de i ncreases when there is an inadequate supply of conbustion air. The best neans
of controlling CO enmissions is a properly designed and operated combustion process.
Carbon nmonoxide interferes with the delivery of oxygen throughout the bodK. MId
oxygen deficiencies can affect vision and brain function. Exposure to high |evels can cause
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headaches, irregul ar heartbeat, nausea, weakness, confusion, and death. Carbon

nonoxi de inhal ed by pregnant wonmen may threaten the unborn child s growh and nenta

devel opnent.

Autonobiles are a primary source of CO  Thus, nonattainment areas tend to be

| ocated in business districts and at busy intersections where autonobile traffic is heavy.

A 1.5 Atnospheric Ozone

Qzone is a Fungent, toxic, highly reactive form of oxygen. It can irritate the nose,
throat, and lungs. Exposure to ozone can cause increased airway resistance and decreased
efficiency of the respiratory system |In people exercising and in those with respiratory

di sease, ozone can cause sore throat, chest pain, coughing, and headaches. Ozone can
cause reductions in plant growh and crop yields. Ozone can also result in the fading of
paint and fabric and the accel erated agi ng and crackln% of synthetic rubbers.

Qzone is not enmitted directly to the air. It forms through a series of photochenica
reactions that involve sunshine, other pollutants - nost notably NOx and VCCs
(hydrocarbons) - and oxygen.

Qzone concentrations tend to be related to VOC em ssions from autonobile )
exhausts and nitrogen oxides from other sources, and the anpunt of sunshine avail able.
Thus, areas violating the standard tend to be in cities with high autonobile use and
abundant sunshi ne.

Ozone has contributed to the decline of ponderosa and Jeffrey pines in the San
Ber nardi no Mountains east of Los Angeles and the central Sierra Nevada Muntai ns of
California gNAPAP 1991, P. 53; MIller et al. 1989). The inpacts in California's
coni ferous forest range from slight to severe (NAPAP 1991, p. 53). Areas w th danmaged
forests include Yosemte, Sequoia, and King Canyon national parks, and Lake Tahoe
(Pedersen 1989; Duriscoe and Stolte 1989; Peterson, Arbaugh, and Robinson 1989). The
range of yield reduction that ozone may cause in comercial crops is 2 percent to 56
percent, at anbient |evels (NAPAP 1991, p. 55).

A 1.6 Lead

The Anerican Lung Association (1989) notes that airborne lead occurs in particulate
formin a variety of hazardous chem cal conpounds. Lead conpounds added to gasoline

are a primary source of lead anbient air pollution. As |eaded gasoline is phased out,
anbi ent concentrations are dropping. Industries that produce or utilize |ead, such as
snelters and battery producers, are inportant stationary sources. Lead accumulates in
bones and teeth, so repeated small exposures nmay produce a toxic effect. According to
ePideniologica[ studies, |lead may inpede mental functioning, interfere with synthesis of
bl ood herpgl obin, or raise blood pressure. It is possible that these effects may occur at
concentrations found in typical urban areas. Lead is not typically associated with power
plﬁgts, unl ess contam nated fuel is used in the facilities, for exanple, in a solid waste
conbust or.

A 1.7 Carbon Dioxide and O her G eenhouse Gases

Al t hough not listed as a criteria pollutant, CO2 is a gas associated with the
wi despread use of fossil fuels such as coal, o0il, and natural gas. |Industrial processes and
deforestation also contribute to increasing CO2 levels. Gow ng concentrations of CO2 in
the atnmosphere may cause gl obal climte change because of CO2's ability to trap heat in the
earth's atnmosphere. Methane, N2O, and chl orofl uorocarbons (CFCs) are other gases that

may contribute to the greenhouse effect.

Many researchers believe the buildup of these gases, referred to as greenhouse

gases because they trap heat nuch like the panes of glass in a greenhouse, nay cause the
earth's average tenperature to rise as nuch as 2 to 4 Cin the next 50 years. This
marn1n? of the climate may contribute to many environnental problems, such as reduced
agricultural production in drought-stricken areas, increases in ocean |levels by as much as
50 feet, shoreline flooding fromthernmal expansion and glacial nelting, and dramatic shifts
in local ecological systens.

The U. S Congress O fice of Technol ogy Assessnent (OTA 1991) reports that in

i ndustrialized countries, ?reenhouse gas emissions are primarily related to energy use
Wth 20 percent of the world' s popul ation, these countries account for 75 percent of annua
energy use, Uility fossil fuel consunption accounts for about 40 percent of the carbon
emssions in the United States (Bradley, Watts, and Wllians 1991, p. 1.2). O this
contribution, about 80 percent is from coal conbustion, 12 percent from natural gas, and 7
percent fromoil (Bradley, Watts, and WIllians 1991).

Actual inpacts of increased atnospheric CO2 levels are difficult to predict. Mde

results vary substantially, and local results are the nost difficult to determne. Agricultura
productivity is likely to be sensitive to global climte change. Adans et al. (1990) suggest
that results will depend on the severity of the change and the conpensating effects of
increased CO2 on crop yields. Analyses by Adans and others (Curry et al. 1990) suggest
that irrigated acreage is likely to increase and regional agricultural patterns will shift.
Many researchers have found increased exposure to atnospheric CO2 to increase

pl ant productivity bg as nmuch as 30 percent (Acock and len 1985; Allen et al. 1988; EPA
1989). However, global climate change will result in a conplex set of interactions.
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I ncreased CO2 al one may be beneficial to crops; however, increased tenperatures and

reduced rainfall could severely reduce %roduction (Al'l'en 1989a; 1991). A nean warm ng
of 1 C could extend the growi ng season by 10 days, but cause nore frequent droughts

because of reduced precipitation and increased evaporation (Waggoner 1983; Rosenzweig

1990). The effects of other emi ssions, such as ozone, SO2, and NOX, may be reduced by
increased CO2 levels (Allen 1989b). Oher researchers suggest that fundanental ecol ogica
gggg?dation coul d overshadow potential benefits of increased CO2 (Bazzaz and Fajer

Ozone in the upper atnobsphere (the stratosphere) absorbs radiation fromthe sun.
When ozone is dimnished, increased ultraviolet radiation may strike the earth's surface,
which is likely to increase human skin cancer rates and stunt plant growh. The EPA has
estimated that each 1 percent drop in ozone is projected to result in 4 percent to 6 percent
nore cases of the npbst common types of skin cancer (EPA 1987 as reported in Brown et
al. 1989, p. 82). Increased radiation penetrating the stratosphere is also likely to contribute
to global warmng. Chlorofluorocarbons are a key pollutant that destroys stratospheric
ozone. Sources of this pollutant type related to electrical utilities are heat transfer fluids
used in air conditioning and heatin% equi pnent and gases used to nake sone types of rigid
foam i nsulation (Marseille and Baechler 1990).

A.1.8 Hydrogen Sulfide

A key source of H2S is geothermal electricity generation. Al though steam
conposition varies wi dely anong geothernal fields, CO2 is the nmjor noncondensible gas
component of steam Hydrogen sulfide is the second or third npbst noncondensi bl e gas bg
wei ght (Weres 1988). In small concentrations this noxious gas has an unpl easant odor but
is harmless. But at stroaﬁ concentrations, the ?as paral yzes the ol factory nerves and
becones odorless. Thus, en H2S is present in lethal quantities it gives no warning
The gas can accumulate in |l owlying pockets. Wthout abatenent, sulfur em ssions from
sone geothermal sites are conparable to those from coal -fired power plants (Wres 1988).
Hydrogen sulfide is ultimately converted to sulfate particulates and sulfuric acid in the
at nrosphere. Thus, H2S has inmmedi ate |ocal inpacts, as well as potential regional effects.

California air quality standards limt H2S concentrations to 0.03 parts per mllion
(an) over a one-hour averaging tine (California 1991). Under Title Ill (Hazardous Air
Pol l utants) of the 1990 amendnents to the Clean Air Act, the EPA assessed the public
?Egktqggg? envi ronnental hazards of H2S emissions fromoil and natural gas extraction

A.1.9 Volatile Oganic Conmpounds

One group of VQOCs, hydrocarbons, are currentlﬁ regul ated as precursors to ozone
formation or as pollutants hazardous to human health. A key source of hydrocarbons is
gasoline, both the enmissions resulting from conbusti on and those rel eased during
refueling. |In Los Angeles, a "clean fuels" Erogran1has been established to encourage
alternative fuel types in fleet vehicles. The Cean Air Act Arendnents established a
California Pilot Programto encourage and denonstrate the production of clean fuels and

vehicles (WIlson 1991). |In 1996, auto conpanies nust sell 150,000 cars in California that
have emi ssion |evels one-half that allowed for other cars. This nunber grows to 300, 000
in 1999. In 2001, emission levels are again reduced by half.

I ndoor VOC exposure is often several tines greater than outdoor exposure. |ndoor

sources include building materials, furnishings, cleansers, and consumer products.
Additional information on indoor air quality Is in Chapter 3, Section 3.2.2.

A 1.10 Hazardous Air Pollutants

Title Il of the Cean Air Act Amendnents overhaul ed the hazardous air enission
Progranw(hbyer and Francis 1991). The new amendnents shift the focus of regulation

rom a pol lutant-by-pollutant approach to technol ogy-based regul ati on of source categories.
The new law lists 189 toxic air pollutants. Typically these pollutants are carcinogens,
mut agens (substances that can cause gene mutations), or reproductive toxins (Wgnman

1991). Title Il directs the EPA to performthree studies about em ssions fromelectric
utility steam generating units. The three studies will address the follow ng areas (Myer
and Francis 1991):

* the hazards to public health reasonably anticipated fromlisted hazardous air
pollutants fromelectric utility steam generating units

* mercury emissions fromelectric utility steam generating units, nunicipal waste
conbustion units, and area sources

* a study by the National Institute of Environmental Health Science to determ ne the
threshol d | evel of nercury exposure bel ow which no adverse health risks are expected

A.2 | NDOOR AIR QUALITY

This section discusses many of the factors affecting indoor air quality and descri bes

file:///1)/Data%20Migration%20T ask/El S-0182-FEI S-1995/14€i50182_a.html[6/27/2011 10:56:00 AM]



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

potential inpacts that may result fromindoor air pollutants. Mich of this discussion and
Ehggbyfornatlon in the descriptions below is taken from Baechler, Hadley, and Marseille
1 .

A 2.1 Ventilation

The exchange of air in buildings with fresh outside air is the result of the
combination of infiltration, natural ventilation, and nechanical ventilation. Even in new
buil dings, infiltration can be a significant contributor to total building air exchange rates.
This is particularly true in winter when tenperature and pressure difference, the driving
forces for infiltration, are greatest and nechani cal systens are operated with a m ni mum of
outside air. Infiltration is the flow of air through cracks and unintentional openings in the
buiIdin? envel ope.

Natural ventilation is under the manual control of building occupants and is due to
operabl e wi ndows, doors, skylights, roof ventilators, stacks, and other planned inlet and
outlet openings. It can be classified as "controlled"” infiltration/exfiltration. Natura
venéilatlon is nore likely to occur during periods of noderate to warm out door weat her
condi tions.

The guantity of air flow ng through oPenings, ei ther unintentional or planned,
depends on both the dynamic pressure of the wind and buoyancy forces resulting from

i ndoor/ outdoor tenperature differences.

Mechani cal ventilation is the forced novenent of air by fans into and out of a

bui I ding. The primary purpose of the mechanical ventilation systemis to provide a healthy
and confortabl e indoor environment for building occupants. Qher purposes include
temperature and hunidity control, inproved thermal confort, air exchange control, and

exhausting of snoke, waste heat, and toxic pollutants. Mechanical ventilation may serve
an entire building, or it may nove air in a local environment, such as over a cook stove or
work bench, or in a restroom or snoking area

When fresh air input rates for a building are restricted, either intentionally or
i nadvertently, concentrations of indoor air contami nants will increase. One national survey
rePorts that 25 percent of American workers feel that the quality of their workplace air
affects their work adversely (Sheldon et al. 1988a). This is known as Sick Buil ding
Syndronme (SBS), which refers to health and confort problens associated with working or
being in a particular building (EPA 1988).

I ncreasing mninmum ventilation rates has been one response to this problem

However, recent studies indicate that there is poor correlation between ventilation rates and
pollution levels. |In an investigation into 38 comrercial buildings in the Pacific Northwest,
the correlation between ventilation rates and pollutant |evels was weak (Turk et al. 1987).
However, this was at least in part attributed to the low pollutant |evels observed. The sane
conclusion nmay not be true for other buildings, particularly those with higher |evels of
cont ami nati on.

Skov and Val bjorn (1987) and Val bjorn and Skov (1987) found no associ ation
bet ween SBS and ventilation characteristics, but did find strong positive correl ations

bet ween SBS and building age, total weight, potential allergenic portion of floor dust, area
of fleecy material, open shelving per cubic meter of air, and air tenperature.

Fi el d studies suggest that ventilation rates often exceed the standards set by the
American Society of Heating, Refrigerating, and Air-Conditioning Engi neers (ASHRAE)

listed in ASHRAE 62-1981 (ASHRAE 1981) and ASHRAE 62-1989 (ASHRAE 1989)

(see Tabl e A.l?. Seton, Johnson & Qdell (1984) conclude that nominal ventilation rates
based on actual occupancy are significantly higher than the design rates listed in ASHRAE
62-1981, "Ventilation for Acceptable Indoor Air Quality.” Turk (et al. 1987) found that in
a sanple of 40 buildings, on average, the ventilation rates ranged from2 to 8 times the
rates recomrended for snoking areas in ASHRAE 62-1981 (ASHRAE 1981). The
ventilation rates contained In Standard 62-1981 for snpking areas (as opposed to the
ventilation rates listed for nonsnoking areas) are greater than the single ventilation rates
listed in the newer ASHRAE Standard, 62-1989. (ASHRAE 62-1989 |isted one set of

rates instead of separate rates for snoking and nonsnoking areas.) Thus, Turk's findings
suggest that in existing buildings, ventilation rates exceed both the new ASHRAE Standard
62-1989 and the old ASHRAE Standard 62-1981. |If the ventilation rates are reduced to

match either of the standards, indoor pollution concentrations are likely to increase
al though the standards are designed to ensure adequate ventilation |evels.

A 2.2 Volatile O ganic Conpounds

VOCs are carbon-based chemcals that evaporate easily and give off vapors that can

be inhaled. The explosion of new building materials, consumer goods, and office

equi pnent devel oped since World War 11, has made VOC sources ubiquitous. Wallace

(1987) has concluded that nearly every hone and business contains comon materials that

may cause el evated |evels of toxic chemical exposure. Mre than 900 separate VOCs have
been found in indoor air.

The levels of individual VOCs found in buildings are often several tines bel ow
threshold Iimt values for occupational settings, or |levels considered to be harnful for any

one chemical in an occupational setting. However, many indoor VOC concentrations have
been found to be nuch higher than |evels found outdoors. Sheldon et al. (1988a) found
i ndoor -outdoor ratios of total organics of 2 or 3 to 1 in three older buildings. In a new

office building this ratio was 50 to 1, dropping to 10 to 1 after two nonths, and 5 to 1 after
three additional nonths. A total of about 500 conpounds were found at |east once from all
of the buil dings sanpl ed.
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In a conpani on study, Sheldon et al. (1988b) found indoor |evels of total organics

in two new buildings up to 400 tinmes greater than outdoor concentrations. After severa

nmont hs these concentrations dropped to 3 to 30 tinmes outdoor |evels.

Building materials, such as caul ks and insul ation associated with energy-efficiency

neasures, have been found to enit VOCs. However, an environmental assessnent (EA)
Prepared for the U S. Departnent of Energy (DOE 1986? concl uded that em ssions from

ive insulation types did not contribute significantly to indoor VOC concentrations. This
concl usi on was based on mass-bal ance cal cul ati ons using em ssion rates from chanber
study tests of building materials. Enissions fromfibrous insulation nay be related to how
noi st the material is ?Van der Wal et al. 1987).

For wet materials, such as caulk, Tichenor and Mason (1988) have concl uded that
time, or the a?e of the sanple, is critical to overall concentrations; source durations can be
as short as a few hours. Emi ssion rates decrease rapidly with tine as the VOCs are
depleted fromthe silicone caulk source. The enmission rates are initially hi?her with a high
air exchange rate, but after two hours the emission rates are higher for the Tow air exchange
rate.

Y%IABLE A. 1. Recommended Airflow Rates (cfn person) Contained in ASHRAE

A. 2.3 Respirable Suspended Particul ates

ResPirabIe suspended particul ates (RSPs) are particles or fibers in the air that are
smal | enough to be inhaled. They are a broad class of chenmically and physically diverse
substances that can occur in a solid or liquid phase, or in conbination. Particulates in the
anbient air are regulated under the National Anbient Air Quality Standards (NAAQS) as

PMLO which refers to particulate matter neasuring less than 10 microneters in dianeter.

RSPs are generated from building materials (fiberglass, cellulose, or ashestos
fibers), combustion devices (gas appliances, gas hot water heaters and boilers), occupant
activities (tobacco snoke, resuspended dust), and infiltration from outdoor sources

(at nospheric dust, comnmbustion em ssions from nobile and stationary sources). However,
5837;argest singl e source of RSP in the indoor environnent is tobacco snoke (Turk et al.
Asbestos is a collective termfor a variety of asbestiformmnerals that satisfy a
particul ar industrial -comrercial need. Chrysotile accounts for over 95 percent of the
asbestos sold in the United States (CGodish 1989). Asbestos fibers are characterized by
their small dianeter, high length-to-width ratio, and great strength and flexibility. Scientist
have hypothesized that fibers from fiber glass and nmineral wool insulation may cause

cancer in the sane way as asbestos. Fiberglass fibers have different dinensions than
asbestos, and as yet, there is no proven Ilink with cancer (WHO 1987).

Application of unbound asbestos has been banned by regulatory action. Therefore,
owners and buil ders of new buildings do not need to be concerned about friable ashestos.

The installation of insulation in the walls, ceiling, roof, foundation or slab of a

buil dings can directly increase the levels of RSP/fibers by increasing the anpunt of
fiberglass/cellulose material in the building. Fiberglass RSP can also cone fromthe
insulation used in ventilation ductin?. Ganboa, Gall agher, and Mat hews $1988) found that

| evel s of fiberglass fibers released from Type 475 duct board and fiberglass duct liner were
typically well below the 3.0 fibers/cnB perm ssible exposure linmt proposed in 1977 by the
National Institute of Cccupational Safety and Health (NIOSH). However, these rel eases
still resulted in fiber levels approximtely twi ce nornmal background concentrations. The
installation of these neasures in buildings is likely to amount to only a negligible risk for
occupants. However, installers of the nmeasures may have significant exposure (Baechler

1989; Du Pont and Morrill 1989, p. 134).

Conservation nmeasures that require the disruption of asbestos sources nmay result in
exposure to this pollutant. Disruption may result from the replacenment of hydronic pipe

i nsul ation, duct insulation, heating systeminprovement, or blown-in wall insulation.
However, if asbestos sources are present in a building, they may ultimately require
renoval . Therefore, if conservation activities |ocate these sources, and they are properly

removed and di sposed of, an environnental benefit may result.

A.2.4 Biological Contam nants

Bi ol ogi cal contam nants are particles of biological origin, including such diverse
entities as bacteria, fungi, viruses, anpebae, algae, and pollen grains. Al so included are
pl ant parts; insect parts and wastes; animal saliva, urine, and dander; human dander; and a
variety of organic dusts (Godish 1989). The two nost inportant allergen contaminants
found In indoor air that are known to cause both allergies and asthma are dust mites and
fungi (Godish 1989).

Virtually any substrate that includes a carbon source and water w |l support the
growth of some microorganism Mny buildings with biological contamination can trace
the probable cause to the lack of proper maintenance of the heating, ventilation, and air
conditioning (HVAC) system Typical maintenance probl ens include condensate drains
and drip pans that are not cleaned, filters that are not cleaned or replaced, and dirt and
bi ol ogi cal growh in the duct system The npbst severe indoor biological pollution
probl ems result from growh of offending organisns on surfaces w thin structures.

Conservation neasures that increase the |evel of noisture in a building or in specific
HVAC equi pnent may contribute to biological contamination. However, the inspections
that often precede conservation nmeasure installation nay help to identify and clean up
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potential sources.

A 2.5 Radon

Radon is an inert, radioactive gas that occurs naturally in the environnent as a

decay product of radium It, in turn, decays to form radi oactive progeny that nmay attach to
dust particles or remain unattached. |If these pro?eny are inhaled, they can be drawn into
the lungs, where they enmt al pha energy which may lead to |lung cancer.

Ambi ent concentrations of radon are generally quite |ow due to dilution with |arge

vol umes of outdoor air. Indoor concentrations can be nuch greater than outdoor |evels.
The amount or radon found in the indoor environnment is affected by the radium content and
porosity of the adjacent soil, building construction type and materials, and neteorol ogical

condi tions.

Sone researchers and governnment agenci es have concluded that radon levels in

homes are source dom nated, and that indoor concentrations have little to do with building
ventilation rates or conservation nmeasures to reduce infiltration (Turk et al. 1988; Thor
1988; Harris 1987; Doyle, Nazaroff, and Nero 1984; Nero et al. 1983). However, one
study has found a correlation between tightening neasures and increased radon |evels
(Nagda, Koontz, and Rector 1985). Turk et al. ?1988, p. 1) su%gest that this study HHK
have limted applicability to other building types and geographic regions. Turk Tturther
sug%ests t hat weat herization nmeasures in hones may reduce radon entry rates (Turk et al
p. 64) The evidence for this reduction is not conclusive, but the reasoning is that
tighteni ng neasures reduce radon entry points and reduce buoyancy forces. Buoyancy
forces are caused by differences in indoor and outdoor tenperature; these forces can

i ncrease radon entry into hones.

A.2.6 Combustion Gases

Conbusti on gases, such as CO CO2, NO N2, and SO2 can be introduced into

the indoor environment by a variety of indoor and outdoor sources. Snoki n? of tobacco
products indoors is the major source of conbustion-generated contani nates found in

I ndoor air (Godish 1989). Mre than 2,000 gaseous conpounds have been identified in
cigarette smoke (DOE 1986). (O her sources Include wood-burning stoves and fireplaces,
gas-fired cook stoves, heaters, and water heaters; and kerosene-burning space heaters.
Electricity conservation nmeasures are likely to have little effect on sources of

conmbustion gases and peak pollutant concentrations. However, neasures that danpen the
effects of weather on indoor confort may limt the use of sources that are related to changes
in tenmperature, such as kerosene heaters or woodstoves. Measures that reduce ventilation
rates will increase the l;j)eriod of tinme that pollutants remain indoors. The prinmary source of
COin buildings is attached parki ng garages. Indoor |evels of CO can be reduced by
installing CO-controlled, garage ventilation systenms. Installation of local ventilation, such
as vortex hoods in the kitchen areas of restaurants, will reduce |evels of contaninants from
gas stoves by effectively renmpoving the contami nants at the source.
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APPENDI X C Extract of Public Law
EXTRACT OF PUBLI C LAW 102-486
THE ENERGY POLI CY ACT COF 1992

SEC. 114. AMENDMENT OF HOOVER POAER PLANT ACT.

Title Il of the Hoover Power Plant Act of 1984 (42 U S.C 7275-7276, Public Law 98-381) is
amended to read as foll ows:

"TITLE 11--1NTEGRATED RESCURCE PLANNI NG

"Sec. 201. Definitions.

"Sec. 202. Regul ations to require integrated resource planning
"Sec. 203. Techni cal assi stance

"Sec. 204. Integrated resource plans.

"Sec. 205. M scel | aneous provi si ons.

"SEC. 201. DEFI NI TI ONS
"As used in this title:

"(1) The term ' Administrator’ neans the Administrator of Wstern Area
Power adm nistration.

"(2) The term 'integrated resource planning' neans a planning process for new energy
resources that evaluates the
full range of alternatives, including new generating capacity, power purchases, energy
conservation and efficiency, cogeneration
and district heating and cooling applications, and renewabl e energy resources, in order to
provi de adequate and reliable service to
Its electric custoners at the | owest systemcost. The process shall take into account necessary
features for system operation, such as
diversity, reliability, dispatchability, and other factors of risk; shall take into account the
abiIitK to verify energy savings achieved
t hrough energy conservation and efficiency and the projected durability of such savings neasured
over tine; and shall treat demand and
supply resources on a consistent and integrated basis.

"(3) The term 'least cost option' means an option for providing reliable electric
services to electric custoners which will,
to the extent practicable, mnimze life- cycle system costs, including adverse environmenta
effects, of providing such service. To
the extent practicable, energy efficiency and renewabl e resources maybe given priority in
any | east-cost option.

"(4) The term 'long-term firm power service contract' means any contract )
for the sale by Western Area Power Administration of firm capacity, with or wthout
energy, which is to be delivered over a period of nore than one year.

"(5) The term “custoner' or 'custoners' neans any entity or entities

purchasing firm capacity with or wthout energy, fromthe Western Area Power
Adm ni stration under a long-term firm power service contract. Such terns include parent-
type entities and their distribution or user nenbers
"(6) For any customer, the term 'applicable integrated resource plan' neans
the Integrated resource plan approved by the Administrator under this title for that
cust oner .

"SEC. 202. REGULATIONS TO REQUI RE | NTEGRATED RESOURCE PLANNI NG
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"(a) REGULATIONS.--Wthin 1 year after the enactnent of this section, the
Admi ni strator shall, by regulation, revise the Final Amrended Cuidelines and Acceptance
Criteria for Custonmer Conservation and Renewabl e Energy Programs published in the

Federal Register on August 21, 1985 (50 F.R 33892), or any subsequent amendnents
thereto, to require each custoner purchasing electric energy under a long-term firm power
service contract with the Western Area Power Administration to inplenment within 3 years
after the enactnment of this section, integrated resource planning in accordance with the
requirenents of this title.

"(b) CERTAIN SMALL CUSTOMERS. - - Notwi t hst andi ng subsection (a), for

customers with total annual energy sales or usage of 25 G gawatt Hours or |ess which are
not menbers of a joint action agency or a generation and transmi ssion cooperative wth
power supﬁly responsibility, the Administrator may establish different regulations and
apply such regulations to custoners that the Adnministrator finds have |imted econonic,
manageri al, and resource capability to conduct inte%rated resource planning. The

regul ati ons under this subsection shall require such custoners to consider all reasonable
opportunities to neet their future energy service requirenents using demand-side
techni ques, new renewabl e resources and other programs that will provide retail customers
with electricity at the | owest possible cost, and mininmze, to the extent practicable, adverse
envi ronnental effects.

"SEC. 203. TECHNI CAL ASSI STANCE

"The Adm nistrator may provide technical assistance to custoners to, anong ot her
things, conduct integrated resource planning, inplenent applicable integrated resource
plans, and otherw se conply with the requirenments of this title. Technical assistance may
I ncl ude publications, workshops, conferences, one-to-one assistance, equipnment |oans,
technol ogy and resource assessnent studies, marketing studies, and other nechanisms to
transfer Information on energy efficiency and renewabl e options and programs to

custonmers. The Administrator shall give priority to providing technical assistance to
custoners that have limted capability to conduct integrated resource planning

"SEC. 204. | NTEGRATED RESOURCE PLANS

"(a) REVI EW BY WESTERN AREA POAER ADM NI STRATION. --Wthin 1
year after the enactnment of this section, the Admi nistrator shall, by regulation, revise the
Fi nal Quidelines and Acceptance Criteria for Custoner Conservation and Renewabl e

Energy Prograns published in the Federal Register on August 21, 1985 (50 F.R 33892),

or any subsequent anendnents thereto, to require each customer to subnit an integrated
resource plan to the Adnministrator within 12 nonths after such regul ati ons are anended.

The regulation shall require a revision of such plan to be submtted every 5 years after the
initial submssion. The Administrator shall review the initial plan in accordance with a
schedul e established by the Admi nistrator (which schedule will provide for the review of al
initial plans within 24 nonths after such regul ations are anended), and each revision
thereof within 120 days after his receipt of the plan of revision and deterni ne whether the
custonmer has in the devel opment of the plan of revision, conplied with this title. Plan
amendnments may be submitted to the Administrator at any time and the Admi nistrator shal
review each such amendnment within 120 days after receipt thereof to determni ne whether the
custoner in anending its plan has conplied with this title. If the Admnistrator determ nes
that the custonmer, in developing its plan, revision, or anendnent, has not conplied with
the requirenents of this title, the customer shall resubmt the plan at any tine thereafter.
Whenever a plan or revision or amendnent is resubnitted the Administrator shall review
the plan or revision or amendnment within 120 days to determ ne whether the custoner has
complied with this title.

"(b) CRITERIA FOR APPROVAL OF | NTEGRATED RESOURCE PLANS
The Admi nistrator shall approve an integrated resource plan submtted as required under
subsection (a) if, in developing the plan, the customer has:

"(1) ldentified and accurately conpared all practicable energy efficiency and
energy supply resource options available to the customer.

~"(2) Included a 2-year action plan and a 5-year action plan which wll
describe specific actions the custonmer will take to inplenment its integrated resource plan.

"(3? Desi gnat ed | east-cost options to be utilized by the customer for the
purpose of providing reliable electric service to its retail consuners and explai ned the
reasons why such options were sel ected

"(4) To the extent practicable, nininized adverse environmental effects of
new resource acqui sitions.

"(5) In preparation and devel opment of the plan (and each revision or o )
anmendnent of the plan) has provided for full public participation, including participation by
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governi ng boards.
"(6) Included |oad forecasting

"(7) Provided methods of validating predicted performance in order to
determ ne whet her objectives in the plan are being net.

"(8) Met such other criteria as the Administrator shall require

"(c) USE OF OTHER | NTEGRATED RESOURCE PLANS. --\Were a custoner

or group of customers are inplenmenting integrated resource planning under a program

responding to Federal, State, or other initratives, including integrated resource planning

consi dered and inplenmented pursuant to section 111 (d) of the Public UWility Regulatory

Policies Act of 1978, in evaluating that custoner's integrated resource plan under this title
the Administrator shall accept such plan as fulfillnment of the requirements of this title to the
extent such plan substantially conplies with the requirements of this title.

"(d) COWPLI ANCE W TH | NTEGRATED RESOURCE PLANS--Wthin 1 year

after the enactnment of this section, the Administrator shall, by regulation, revise the Fina
Amended Gui delines and Acceptance Criteria for Custoner Conservati on and Renewabl e

Energy Prograns published in the Federal Register on August 21, 1985 (50 F.R 33892),

or any subsequent anendments thereto, to require each custoner to fully conmply with the
applicable integrated resource plan and subnmit an annual report to the Administrator (in
such form and containing such information as the Administrator nay require) describing
the customer's progress to the goals established in such plan. After initial review under
subsecti on (a? the Admi nistrator shall periodically conduct reviews of a representative

sanpl e of applicable integrated resource plans and the custoner's inplenentation of the

appl i cabl e |nte?rated resource plan to determine if the custoners are in conpliance with
their plans. |If the Administrator finds a customer out-of-conpliance, the Adm nistrator
shal |l 1 npose a surcharge under this section on all electric energy purchased by the custoner
fromthe Western Area Power Administration or reduce such custoner's power allocation

by 10 percent, unless the Adm nistrator finds that a good faith effort has been nade to
comply with the approved pl an.

"(e) ENFORCEMENT. - -

"(1) NO APPROVED PLAN.|f an integrated resource plan for any
custonmer 1s not subnitted before the date 12 nonths after the guidelines are anended as
required under this section or if the plan is disapproved by the Admi nistrator and a revised
plan is not resubnmitted by the date 9 nonths after the date of such disapproval, the
Admi nistrator shall inpose a surcharge of 10 percent of the purchase price on all power
obtained by that customer fromthe Western Area Power Adm nistration after such date.
The surcharge shall remain in effect until an integrated resource plan is approved for that
custonmer. If the plan is not submitted for nore than one year after the required date, the
surcharge shall increase to 20 percent for the second year (or any portion thereof prior to
approval of the plan) and to 30 percent thereafter until the plan is subnitted of the contract
for the purchase of power by such custoner fromthe Western Area Power Adninistration
term nates.

"(2) FAILURE TO COWLY W TH APPROVED PLAN. - - After approva
by the Administrator of an applicable integrated resource plan for any custoner, the
Admi nistrator shall inpose a 10 percent surcharge on all power purchased by such
customer fromthe Western Area Power Admi nistration whenever the Adm nistrator
determ nes that such customer's activities are not consistent with the applicable integrated
resource plan. The surcharge shall remain in effect until the Admi nistrator determ nes that
the custonmer's activities are consistent with the applicable integrated resource plan. The
surcharge shall be increased to 20 percent if the custoner's activities are out of conpliance
for nore than one year and to 30 percent after nore than 2 years, except that no surcharge
shall be inposed if the custoner denonstrates, to the satisfaction of the Administrator, that
a good faith effort had been nmade to conply with the approved pl an.

"(3) REDUCTION I N POAER ALLOCATION.--In the case of any
custoner subject to a surcharge under paragraph (1) or (2), in lieu of inposing such
surcharge the Administrator may reduce such custoner's power allocation fromthe
Western Area Power Administration by 10 percent. The Administrator shall provide by
regul ation the terns and conditions under which a power allocation term nated under this
subsection nmay be reinstated

"(f) | NTEGRATED RESOURCE PLANNI NG COOPERATI VES. --Wth the

approval of the Adm nistrator, custoners within any State or region nay form integrated
resource planning cooperatives for the Purposes of conmplying with this title, and such
custonmers shall be allowed an additional 6 nonths to subnmit an initial integrated resource
plan to the Adm nistrator.

"(g) CUSTOMERS WTH MORE THAN 1 CONTRACT.--1f nore than one |ong-
term firm power service contract exists between the Administrator and a custoner, only one
integrated resource plan shall be required for that custoner under this title

"(h) PROGRAM REVIEW --Wthin 1 year after January 1, 1999, and at _ )
aﬁproprlate intervals thereafter, the Administrator shall initiate a public process to review
the program established by this section. The Administrator is authorized at that tinme to
revise the criteria set forth in section 204(b) to reflect changes, if any, in technol ogy,
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needs, or other devel opnments.

SEC. 205. M SCELLANEQUS PROVI SI ONS.

"(a) ENVI RONMENTAL | MPACT STATEMENT. --The provisions of the

Nati onal Environnmental Policy Act of 1969 shall apply to actions of the Administrator
inplementing this title in the same manner and to the same extent as such provisions apply
to other mmjor Federal actions significantly affecting the quality of the human environnent.

"(b) ANNUAL REPORTS. --The Adninistrator shall include in the annual report

submtted bg the Western Area Power Administration (1) a description of the activities
undertaken by the Administrator and by custoners under this title and (2) an estinmate of the
energy savings and renewabl e resource benefits achieved as a result of such activities.

"(c? STATE REGULATED | NVESTOR- OANED UTI LI TIES. --Any State
regul ated electric utility (as defined in section 3(18) of the Public Utilities Regulatory
Policies Act of 1978) shall be exenpt from the provisions of this title.

"(d) RURAL ELECTRI FI CATI ON ADM NI STRATI ON REQUI REMENTS. --Nothing in this title shall require
a customer to take any action inconsistent with a requirenent inposed by the Rura
El ectrification Adm nistration."

H Report 102-1018
Conference Committee report extract
"Sec. 114. Anmendnent of Hoover Power Plant Act.

"Section 114 would anend the Hoover Power Plant act of 1984 to require the
Western Area Power Administration to issue rules requiring all but its smallest customers to
engage in integrated resource Iannin%. The Conferees recognize the efforts that many
customers have al ready undertaken with respect to IRP. The conferees further recognize
that these custoners vary in size and capability to plan, and therefore intend that regul ations
be flexible enough to allow for reasonable variations in conpliance requirenments.

"I'n section 204(b) of such Act, as anended by this section, the custoner is

required, in preparation and devel opnent of the IRP, to provide for full public
participation, including participation of %overning boards. This |anguage reflects the sound
policy that better decisions result when the affected custonmers are involved in the resource
pl anni ng process. Preference entities serve the public and are accountable to their
consuners. By allowing the consuner to participate in the IRP preparation and

devel opnent process, recognition of the public interest is assured

"Section 204(c), as anended, would direct the Administrator to accept integrated
resource plans that are currently being inplemented by customers under other progranms as

fulfilling the requirements of this provision "to the extent such plan substantially conplies
with requirenents of this title." The Conferees intend for the Administrator to be flexible in
determ ning what satisfies the "substantial conpliance" standard. |RP plans take

significant resources to plan and inplenent.

"Finally, it is not the Conferees' intent that WAPA force changes in customners
aPproved IRP plans. WAPA shoul d accept good faith efforts to conply with approved
pl ans as generally satisfying conpliance standards."”
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APPENDI X D Soci al and Economic Statistics

The Western Area Power
western states.

|l ocated in Billings,
California; and Salt

Mont ana;
Lake City,

Phoeni x, Ari zona;

Admini stration's service territory covers portions of 15 _
The service territory is divided into five r‘rarketln% areas with area offices
Lovel %nd, Col or ado; a

Ut ah.

cranento,

Popul ation profiles based on 1990 Census data for

each marketing area have been conpiled and are presented in the information that follows.

Figures D.1 through D. 4 represent

aggregated econonic data from all

15 states to

the total for Wstern's service region.
Billings Area
Nurmber of states: 6
Nunber of counties: 302
Popul at i on: 4,649, 130
Square m | es: 350, 160
Counties with at |east 100, 000 Popul ation: 7 2.3%
Counties with at |east 100 people per mlen2: 5 1. 7%
State Counti es Popul ati on Per cent
| owa 34 626, 700 13. 5%
M nnesot a 36 708, 700 15. 2%
Mont ana 47 573, 900 12. 3%
Nebr aska 66 1, 405, 530 30. 2%
Nort h Dakot a 53 636, 900 13. 7%
Sout h Dakot a 66 697, 400 15. 0%
County Popul ati on County Popul ation
per niler2
Mean 15, 392 13
Medi an 7, 965 9
Maxi mum 416, 444 1, 258
M ni mum 500 1
Metropolitan Statistical Areas Popul ati on
Billings M 113, 000
Bi smarck ND 83, 800
Fargo ND 154, 400
G and Forks ND 71, 000
Geat Falls M 77,500
Li ncol n NE 215, 400
Omaha NE 621, 300
Sioux Gty IA 115, 000
Sioux Falls SD 125, 100
Lovel and Area
Nunmber of states: 4
Nurmber of counti es: 173
Popul ati on: 5, 246, 367
Square niles: 249, 107
Counties with at |east 100, 000 Fopul ation: 12 6.94%
Counties with at |east 100 people per milen2: 12 6.94%
State Counti es Popul ation Per cent
Col or ado 49 3, 045, 812 58. 1%
Kansas 77 1, 640, 300 31. 3%
Nebr aska 27 172, 855 3.3%
Wom ng 20 387, 400 7.4%
County Popul ation County Popul ati on
per nlen2
Medi an 7,453 6
Maxi mum 467, 610 3, 051
M ni mum 462 2
Metropolitan Statistical Areas Popul ati on
Boul der CO 227, 300
Casper WY 60, 200
Cheyenne WY 73, 300
Col orado Springs CO 405, 000
Denver CO 1, 633, 300
Fort Collins CO 190, 700
G eeley CO 132, 300
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Kansas City KS 619, 600
Lawr ence KS 82, 900
Puebl 0 CO 123, 100
Topeka KS 162, 000
Phoeni x Area
Nunmber of states: 4
Number of counti es: 29
Popul at i on: 21, 459, 400
Square niles: 200, 704
Counties with at |east 100, 000 Popul ation: 12 41. 4%
Counties with at |east 100 people per nmilen2: 5 17.2%
State Counti es Popul ati on Per cent
Ari zona 15 3, 740, 000 17. 4%
California 8 16, 845, 400 78.5%
Nevada 3 786, 600 3. 7%
New Mexi co 3 87, 400 0. 4%
County Popul ation County Popul ation
per mler2
Mean 739, 979 107
Medi an 96, 200 11
Maxi mum 8,967, 900 3,104
M ni mum 2,600 1
Metropolitan Statistical Areas Popul ati on
Anahel m CA 2,451, 100
Las Vegas NV 773, 400
Los Angel es CA 8, 967, 900
Phoeni x AZ 2,169, 700
Ri versi de CA 2,724,000
San Diego CA 2,569, 200
Tucson AZ 677,900
Yuma AZ 108, 900
Sacranmento Area
Number of states: 2
Number of counti es: 63
Popul at i on: 13, 930, 200
Square niles: 166, 631
Counties with at |east 100, 000 Popul ation: 29 46.0%
Counties with at |east 100 people per nmilen2: 2:22 34.0%
State Counti es Popul ati on Per cent
California 50 13, 507, 600 97. 0%
Nevada 13 422, 600 3. 0%
County Popul ati on County Popul ation
per mlen2
Mean 221,114 84
Medi an 80, 800 43
Maxi mum 1,512, 900 15, 510
M ni mum 1, 100 1
Metropolitan Statistical Areas Popul ati on
Bakersfield CA 558, 900
Chico CA 185, 300
Fresno CA 682, 900
Merced CA 181, 800
Modest o CA 384, 400
Mont erey CA 363, 100
Qakl and CA 2,111, 700
Reddi ng CA 151, 600
Reno NV 260, 000
Sacranmento CA 1, 523, 300
San Francisco CA 1,611, 700
San Jose CA 1,512, 900
Santa Barbara CA 373, 500
Santa Cruz CA 233,100
Santa Rosa CA 397, 700
St ockton CA 490, 600
Tul are CA 318, 700
Val | ej o- Napa CA 467, 000
Ventura CA 680, 700
Yuba City CA 124, 400

Salt Lake City Area
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Nunmber of states: 6
Nunber of counti es: 179
Popul at i on: 6, 918, 882
Square m | es: 376, 640
Counties with at |east 100, 000 Popul ation: 15 8.3%
Counties with at |east 100 people per nile”2: 14 7.8%
State Counti es Popul ati on Per cent
Col or ado 14 248, 582 3. 6%
Nevada 1 34, 900 0.5%
New Mexi co 30 1, 447, 400 20. 9%
Texas 102 3, 388, 000 49. 0%
Ut ah 29 1, 738, 800 25. 1%
Woni ng 3 61, 200 0. 9%
County Popul ation County Popul ati on
per niler2
Mean 38, 653 18
Medi an 12, 800 6
Maxi mum 732,900 994
M ni mum 100 0.4

Metropolitan Statistical

Ar eas

Popul ati on

Abi | ene TX 119, 500
Al buquer que NM 491, 300
Amarillo TX 188, 000
Brownsville TX 263, 000
Corpus Christi TX 350, 500

El Paso TX 602, 600
Laredo TX 135, 600
Las Cruces NM 138, 600
Lubbock TX 224,100
M dl and TX 107, 400
M ssion TX 393, 000
Odessa TX 118, 000
Provo UT 266, 400
Salt Lake UT 1, 083, 200

San Angelo TX 99, 300
Santa Fe NM 118, 700

Figure D. 1. Personal Incone by Industry Category for the Years 1969-2040 for the States in
Western's Marketing Area (U.S. Departnent of Conmmerce 1992)

Figure D 2. Enpl oynent by Industry Category for the Years 1969-2040 for the States in
Western's Marketing Area (U.S. Departnent of Commerce 1992

Figure D. 3. Personal |Incone Trends and Projections for the Years 1969-2040 for the States in
Western's Marketing Area (U.S. Departnent of Commerce 1992)

Figure D.4. Total Personal Incone for the Years 1969-2040 for the States in Wstern's
Marketing Area U S Departnent of Commerce 1992
REFERENCES ) ] .
U S. Departnment of Commerce. 1992. Regional Econonic |nformation System Package,
Regi onal Economi ¢ Measurenent Division, Economics and Statistics Adm nistration,
Bureau of Econom c Analysis, Departnent of Conmmerce, Washington, D.C
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APPENDI X E Resource Description
Resource Descriptions

This section describes different resource types that nmay be used for electricity

eneration. The resource mx includes both supplg—side (Peneration) and demand- si de

conservation and | oad nmanagenent) resources. Table E.1 l[ists existing generating

resource types with nore than 25 nmegawatts of capacity located in the 15 states served by
Western. The |l ocations of these resources are shown in Figure E.1. Sonme of these

resources are difficult to characterize in consistent terns. Thermal and nonthernal,
generation and conservation, and fossil-fuel and renewabl e technologies are difficult to boi
down to one neani ngful table.

Table E. 2 shows generation output and capacity for Wstern's service region by

resource type for the years 1995, 2005, and 2015. The resources included in the nodel for
potential growth in generation capacity over the next 20 years are sinple-cycle conbustion
turbi ne, conbi ned-cycle conbustion turbine, nuclear, hydroelectric, comnbined renewables,
conventional (pre-1985) coal, and new coal technologies. It was assumed that pre-1985

coal generation used ﬁulverized coal technology. For purposes of assessing environmental

i mpacts, new coal technology was assunmed to be split between three technol ogies

pu Yerized coal, atnospheric fluidized bed coal, and integrated gasification conbi ned-cycle
coal .

Table 4.1 in Chapter 4 of the main body of the EI'S summarizes environnmental and

pl anning information for the generation portion of the fuel cycle. The information is
generic in nature; it does not apply to any particular plant, but rather represents a range of
pl ants or cal cul ated val ues.

Descriptions of the energy resources and any associ ated environnmental inpacts are

provided here. The effects of various types of air enmissions are described in greater detaill
In Chapter 3, Section 3.2.1.

The utility industry has been built around central power plants that are tied together
and connected to customers by a transm ssion and distribution grid of powerlines.

Renewabl e resources that are now being developed nmay not fit this systemas well as
traditional power plants. Table E. 3 shows the potential to devel op renewables in each state
in Wstern's service territory. Some renewable energy resources (e.g., solar) nmay be
virtually unlimted. However, barriers such as renote |ocations, infringenent on a utility's
ability to dispatch resources, and perceived technol ogi cal and econonmic uncertainty limt the
depl oynent of sone renewabl e resources on a wider scale. Table E. 4 sumari zes
constraints facing renewabl e resource devel oprent.

Table E.1. Power Plants in Wstern's Service Region Over 25 Megawatts(MN (Power Magazi ne 1991)

Capacity in
Pl ant MV and Type
ARl ZONA
1 Agua Fria 390ST 223CT
2 ache 399ST 84CT 80CC
3 olla 1, 156ST
5 Cross Cut 30ST 3HY
6 Davi s 225HY
7 De Moss-Petrie 106ST 66CT
9 d en Canyon 1, 267HY
10 Horse Mesa 130HY
11 I rvington 505ST 81CT
12 Kyr ene 108ST 227CT
13 Mor mon FIl at 58HY
14 North Loop 108CT
15 Ccotillo 220ST 174CT
16 Roosevel t 35HY
17 Saguar o 225ST 114CT
18 Navaj o 2,410ST
20 Yurna AXis 75ST 75CT
21 Phoeni x 75ST 106CT 396CC
22 Sant an 414CT
25 Cor onado 821ST
26 Hoover 671HY
27 Springerville 350ST
28 Pal o Verde 3, 810NU
CALI FORNI A
1 Al am t os 1, 982ST 163CT
2 Avon 40ST
3 Bal ch 128HY
5 Bel den 118HY
6 Big Cr #1 70HY
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Big C #2

Big Cr #3

Big C #4
Big Cr #8
Bl ack
Big Cr #2A
Br awl ey
Br oadway
Bucks Cr
Butt Val
Cam no
Cari bou #1
Cari bou #2
Casti ac
Contra Costa
Control Corge
Cool Water
Chi cago Park
Copco #2
Cresta
Don Pedro
Coachel | a
Devi | Canyon
Drum #1
Donnel s
Dutch FIl at
El | wood
El Centro
El Segundo
El ectra
Enci na
Et i wanda
Fol som
Exchequer
For best own
Geysers
d enarm
G ayson
Haas
Hyat t
Har bor
Haynes
Hi ?hgr ove
Hol m
Hurmbol dt Bay
Hunt er s Poi nt
Hunt i ngt on Bch
M ddl e Fork
Jaybird
Judge Francis Carr
Kear n
Ker ckhof f
Ker n
Ral st on
Rancho Seco
Kern Rvr #3
Keswi ck
King's Rvr
Ki r kwood
Long Beach
Loon Lake
Thermalito
Mammot h Pool
Mandal ay
M ddl e Gorge
M r amar
Moccasi n
Morro Bay
Moss Landi ng
Nar r ows
Wbod| eaf
North Isl and
Ornond Beach
Cakl and
O Nei |
Par ker
Pi | ot Knob
Pit #1
Pit #3
Pit #4
Pit #5

58HY
143HY
84HY
S9HY
154HY
80HY
131 C 22CT
171ST
66HY
36HY
142HY
75HY
110HY
1, 331HY
1, 277ST
38HY
147ST 580CC
42HY
28HY
68HY
137HY
92CT
120HY
44HY
S54HY
26HY
62CT
190ST
996ST
90HY
856ST 18CT
912ST 163CT
198HY
80HY
29HY
1, 200ST
65ST 64CT
163ST 152CT
140HY
644HY
259ST 94CT
1, 606ST
170ST
135HY
102ST
372ST _61CT
872ST 163CT
110HY
133HY
142HY
165CT
39HY
180ST
79HY
918NU
32HY
75HY
44HY
68HY
180ST 588CT
74HY
117HY
129HY
436ST 163CT

140HY
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95 Pit #6

96 Pit #7

97 Pittsburg

98 Poe

101 Potrero

102 Redondo Beach
104 Rock Cr

106 San Luis

107 Salt Springs
108 San Ber nardi no
109 San Francisquito #1
110 San Francisquito #2
111 San Onofre
112 Scat t er good
113 Shast a

114 Silver Gate
115 Sout h Bay
116 Spring Cr
117 St ani sl aus
119 Tiger Cr

120 Trinity

121 Uni on Val
122 UpPer Cor ge
123 Val | ey

126 Whi t e Rock
127 Magnol i a

128 McCl ure

129 Naval Station
131 New Mel ones
132 dive

134 War ne

141 Di abl o Cnyn
144 McC el | an
145 Col gat e

148 Drum #2

149 Rockwood

150 Bott | er ock
151 Pi ne Fl at
152 Tul | ock

153 El Dor ado
154 Hel ns

155 Col dwater Cr
156 Srmudgeo

157 Heber

158 East wood

159 Collierville
COLORADO

1 Al anpbsa

3 Ar apahoe

4 Bl ue Mesa

5 Cl ark

6 Comanche

7 Cabin Cr

8 Caneo

9 Fort Lupton

10 Cher okee

11 Est es

12 Fl atiron

13 Bi rdsal |

14 Fruita

16 Hayden

17 Republ i can Rvr
19 Lamar

20 Dr ake

21 Mor r ow Poi nt
22 Nucl a

23 Pole Hill

24 Puebl o

28 Val nont

29 Zuni

30 Burl i ngton

31 Craig

32 Crystal

34 Ni xon

35 Pawnee

36 M. El bert

37 Rawhi de

| OMA

1 Anes

80HY
92HY
2,027ST
142HY
318ST 178CT
1, 579ST
114HY
424HY
39HY
130ST
72HY
42HY
1, 531NV
610ST
452HY
247ST
714ST 19CT
150HY
82HY

105ST 67CT
74HY
2, 78ST 2, 190NU
49ST
315HY
49HY
50CT
55ST
165HY
34HY
25HY
1, 170HY
130ST
78ST
70ST
200HY
230HY

20ST 58CT
251ST
60HY
39ST
778ST
300HY
75ST
110CT
802ST
45HY
74HY
63ST
29CT
465ST
225CT
35ST 21C
282ST
1201 C
38ST
33HY
30ST 101 C
282ST 66CT
115ST
118CT
1, 284ST
29HY
207ST
500ST
200HY
255S8T

133ST 11C
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Burli ngton
Coralville
Council Bluffs
Des Mbi nes #2
Dubuque
Arnol d
Fair Station
Hunbol dt
El ectrifarm
Keokuk
Lansing
Kapp Station
Muscat i ne
Nea
Pel | a
Prairie Cr
River Hlls
Ri versi de
Summ t Lake
Sut her | and
canor e
aysdom
Sixth St.
Parr
Streeter
Q t umna
Loui sa
Mar shal | t own
Gas Tur bi ne
I ndi anol a
Maynar d

Abi | ene
Mul | ergren
Clifton
Cmarron Rvr
Col by
Garden City
Evans
Hut chi nson
Judson Large
Kaw
LaCygne
Lawr ence
McPher son #1
McPher son #2
Gll
Neosho
R verton
Qui ndaro
Ross Beach
Wel | i ngton
Wnfield
Tecunseh
Coffeyville
Jeffrey
Near man Cr
Hol conb
Wl f Cr
Qtawa

OTA

Ki ng

Bl ue Lake

Cascade Cr

Austin

Bl ack Dog
Mont gonery
Boswel |
Hut chi nson
Prairie Island
Fox Lake
El k Rvr
Silver Lake
Syl Laskin
Ganite Gty
Hi gh Bridge
Hoot Lake
Inver Hills
Key City

212ST
54CT
781ST
270ST
81ST 41 C
597NU
63ST
45ST
224CT
139HY
339ST 2I1C
237ST
284ST
1, 038ST 61 C
42ST
149ST
124CT
136ST
681 C 68CC
157ST
158CT
38ST
92ST
36CT
78ST
675ST
730ST
51 C 189CT
25CT
141 C 21CT
54ST

78CT
120ST
31 C 85CT
50ST 15CT
12ST 16CT
112ST 112CT
540ST
250ST 342CT
168CT
161ST
1, 559ST
614ST
26ST
32ST 200CT
343ST
114ST
135ST 44CT
221ST 147CT
36ST
34ST
45ST 11CT
231ST 54CT
74ST
2, 160ST
250ST
296ST
1, 150NU
191 C 12CT

598ST
228CT
35CT
29ST 6CT
488ST
27CT
1, 070ST
211 C 25CT16CC
1, 186NU
105ST 27CT
46ST
79ST
116ST
72CT
398ST
137ST 1HY
324CT
72CT
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29 H bbard
30 M nnesot a Val
32 Moor head
34 New U m
35 Ownat onna
37 Ri ver si de
40 Thonson
44 West Fari baul t
45 Wl marth
46 W1 | mar
48 Canbri dge
50 Monticello
51 Nor t heast
52 Sherburne Cty
54 Virginia
55 St. Boni facius
56 Fai r nont
57 Hi bbi ng
MONTANA
% Col strip F

on Ferr
3 Krane Y
4 B| rd
5 Fort Peck
6 Hol t er
7 Hungry Horse
8 Corette
9 Kerr
10 Lewis & d ark
11 Li bby
13 Mor ony
15 Noxon Rapi ds
16 Rai nbow
17 R%
18 Thonpson Falls
19 Yel | owt ai |
20 d endi ve
NEBRASKA
1 Col unbus
2 Bl uffs
3 Bur di ck
4 Canaday
5 Cooper
6 Fort Cal houn
7 Fr enont
10 Hal | am
11 Hebr on
12 Jones Street
15 Li ncol n
16 Nort h Omaha
17 Sar on County
18 Shel d
19 Mc Cook
20 North Platte
21 CGent | eman
22 Nebraska City
23 Nort h Denver
24 Pl atte
25 Ener g?/ Cent er
26 Ki ngsl ey
27 Rokeby
NEVADA
1 Cl ark
2 Fort Churchill
3 Hoover
4 Mohave
5 Rei d Gardner
6 Sunri se
7 Tracy
8 West si de
9 Val ny
NEW MEXI CO
1 Al godones
4 Cunni ngham
5 Lordsburg
6 Four Corners
7 N Lovi ngton

123ST
46ST
23ST 10CT
30ST 24CT
26ST 19CT
309ST
67HY
48CT
25ST
30ST
81 C 23CT
569NU
32ST
1, 440ST
38ST
48ST
32ST 13IC
31ST

2, 272ST
S1HY
48HY
69ST
165HY
40HY
328HY
173ST
168HY
50ST
525HY
46HY
398HY
36HY
48HY
30HY
252HY
30CT

42HY
43ST
93ST 15CT
107ST

565ST 301 C
39ST
100ST
72ST
38HY
66CT

190ST 270CT

220ST

676HY

1, 636ST
342ST

82ST 75CT

243ST 25CT
321 C

254ST

51ST

265ST
37ST 13CT 5CC
2, 268ST

49ST 191 C
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8 Maddox
9 Per son
11 R o G ande
12 Reeves
14 San Juan
15 Pl ai ns Escal ante
16 Ani mas
17 Navaj o
NORTH DAKCTA
1 Garri son
2 Young
4 St ant on
7 ad ds
8 Hesket t
9 Neal
10 Janest own
11 Coal Cr
12 Coyot e
13 Ant el ope Val
14 Leral d
SQUTH DAKCTA
1 Bi g Bend
2 Bi g Stone
3 Fort Randal
4 Gahe
5 French
6 Kirk
9 Pat hf i nder
10 Aber deen
11 Gavi ns Poi nt
12 Lake Preston
13 Spirit Mund
TEXAS
1 Ami st ad
Bi g Brown
4 Davi s
5 Bryan
6 Buchanan
7 Newman- Dal | as
8 Cedar Bayou 2,
9 Collin
10 De Cordova
12 Dal | as
13 Decker Cr
14 Deepwat er
15 Deni son
16 Dent on
17 Fal con
18 Joslin
19 Eagle Mn
21 Fayette
23 G aham
24 Granite Shoal s
25 G eens Bayou
27 Handl ey
28 Cl ar ke
29 Hol |y Ave
30 Hol Iy St
31 Fort Phant om
32 Bat es
34 Knox Lee
35 Lake Cr
36 Lake Hubbard
37 La Pal ma
38 Lar edo
39 Jones
40 Leon Cr
41 Lewis Cr
42 Hill
43 Lone Star
44 Mar shal | Ford
45 Marbl e Falls
46 M ssion Rd
47 Moore County
48 Morgan Cr
49 Mountain Cr
50 Har ri ngton
51 Newnran

114ST 66CT

120ST

266ST

175ST
1,572ST
233ST

32ST 2IC

30HY

490HY
719ST
172ST
656ST
100ST
50ST
50CT
1, 012ST
414ST
876ST
35CT

464HY
456ST
320HY
700HY
26ST 81 C 91CT
32ST
75ST
8ST 28CT
100HY
2|1 C 26CT
120CT

66HY
1, 186ST
704ST
126ST 22CT
33HY
98ST
280ST
156ST
799ST
163ST
788ST 206CT
156ST
70HY
190ST
32HY
261ST
707ST
1, 690ST
635ST
46HY
408ST 396CT
1, 434ST
84CT
106ST 51CT
628ST
347ST
189ST
501ST
316ST 61 C
928ST
231ST 49CT
190ST
496ST
251ST
5428T
587ST
50ST 49CT
69HY
30HY
114ST
49ST
827ST 21 C 537CT
958ST
1, 063ST
266ST 170CT 120CC
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52 Ni chol s 475ST

53 Nort h Lake 709ST

54 North Main 81ST

55 Nort h Texas 76ST

56 Nueces Bay 596ST

57 CGak Cr 75ST

58 Sommer s 893ST

59 Robi nson 2,316ST 14CT
60 Pai nt Cr 218ST

61 Par kdal e 341ST

62 Lake Pauline 40ST

63 Pear sal | 75ST

64 Permi an Basin 703ST

65 Pi r key 719ST

66 Pl ant 2 81ST 5I1C
67 Pl ant X 442ST

69 MIIler 366ST

70 a i nger 335ST

71 Tol k 1, 080ST

72 Monticello 1, 979ST

73 Ri vervi ew 27CT

75 Sabi ne 2, 050ST

76 Bertron 826ST 41CT
77 Rayburn (Victoria) 25ST 22CT
78 San Angel o 100ST 25CT
79 Seahol m 120ST

80 Sil as Ray 43ST 53CT
81 G deon 622ST 101C
82 Stryker Cr 704ST

83 Whart on 439ST 731CT 226CC
84 Tr adi nghouse Cr 1, 380ST
85 Tri ni dad 308ST 41 C
88 Br auni ng 894ST

89 Val | ey 1, 176ST

90 Victoria 557ST

91 Pari sh 3, 952ST 14CT
92 Tuttle 494ST

93 Webst er 389ST 14CT
95 W | kes 882ST

96 R o Pecos 99ST 5CT38CC
97 Ri ver Crest 113ST

102 Fer guson 446ST

103 Tol edo Bend 81HY

104 Wi t ney 30HY

106 Cel anese 37ST 13CC
107 Coleto Cr 609ST

108 Copper 80CT

109 Denver City 50ST

110 Martin Lake 2, 379ST
111 Neches 290ST

113 Rayburn (Jasper) 52HY

114 Seynour 1, 200ST
115 Wl sh 1, 584ST
116 G bbons Cr 408ST

117 Sandow 591ST

118 Li mest one 1, 488ST
119 Ckl auni on 640ST

121 S Texas Proj. #l1 1, 354NU

122 Dansbr 105ST

123 Power [ ane 87ST

124 Deel y 892ST

125 San M guel #1 448ST

126 University Wil. 20ST 15CT
127 Morri s Sheppard 25HY
UTAH

1 Car bon 189ST

2 Cutl er 30HY

3 Fl ami ng Corge 108HY

4 Gadshy 252ST

5 Hal e 60ST

9 Hunti ngton Cnyn 893ST

10 Hunt er 1, 338ST

12 Bonzana 400ST

13 I nt ermount ai n 1,522ST
WYOM NG

1 Al cova 36HY

2 Bri dger 2,024ST

3 Johnst on 788ST

5 Frenmont Cnyn 48HY
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8 Kortes 36HY

9 Naught on 711ST

11 GCsage 36ST 11C
12 Sem nol e 45HY

13 Laram e 1, 650ST
14 odak 331ST
15 endo 38HY

CC = Conbi ned Cycle

CT = Combustion Cycle

HY = Hydroel ectric

IC = Internal Conbustion

NU = Nucl ear

ST = Fossil Steam

Note: Nunbers in first colum correspond to plant locations on map in Figure E. 1.

Figure E.1 Power Plants in Western's Service Region (Power Magazine 1991

Table E.2 Total Regional Generation Qutput and Capacity Additions

Table E.2 Total Regional Generation Qutput and Capacity Additions, Continued
Table E.2 Total Regional Generation Qutput and Capacity Additions, Continued
Table E.2 Total Regional Generation Qutput and Capacity Additions, Continued
Table E.3. Potential for Devel opnent of Renewable Energy Resources

Table E.4. Constraints to Renewabl es Devel opnent

Table E.4. Constraints to Renewabl es Devel opnent, continued

E.1 PULVERI ZED CQAL

Modern pul verized coal plants crush or pulverize coal into fine particles which are

blown into a burner. Heat released fromignition of these particles boils water. The
resulting steamis piped to a turbine which drives an electricity-producing generator.
Typically waste heat 1s transferred to cooling water as |ow- pressure exhaust steamis
condensed.

The combusti on exhaust gases contain sul fur oxides, nitrogen oxides, particulates
and carbon dioxide - all of which contribute to poor air quality. Up to 90 percent renova
of sulfur em ssions is possible using dry flue gas desulfurization. Formation of nitrogen
oxides (NOx) is inpeded using the staged conbustion concept of a | ow NOx burner. Flue
gas may contain small particulates originating during conbustion. Inhalation of such
matter affects human health. Particulates may be scrubbed fromthe dry flue gas in a
baghouse or collected using electrostatic precipitation. The technology is not currently
avail able to prevent carbon dioxide em ssions in a cost-effective nanner

Large volunmes of water are necessary for general plant services, boiler makeup
and condenser cooling. Water in the circulating condenser system accunul ates di ssol ved
metal s and other contami nants as water vapor evaporates. To dilute this solution, sone
water is discharged and replaced with fresh water. Low stream flows and water rights
di sputes may result from continual renoval of makeup water to replace the volune that
evaporates in the cooling tower. Chemical precipitation, sedinmentation and neutralization,
and the use of lined ash disposal pits are the nmost common nethods for treating the
bl owdown wat er.

Solid wastes accurmulate from fly ash, scrubber sludge, bottom ash, and coa
preparation waste. Sul fur conpounds, calcium chloride, and ash are usually deposited in
ponds then landfills. Large land tracts are required for direct ponding. Leaching could be a
problem but |ined ponds address this conplication

E.2 ATMOSPHERI C FLUI DI ZED BED COAL

One nodification to the pulverized coal power generation nethod is the atnospheric
fluidized bed. Jets of air circulate crushed coal and |inestone through a vertical conbustion
chanber. Sulfur in the coal reacts with the |inestone preventing formation of sulfur oxides
in the exhaust gases. N trogen oxides are reduced due to a | ower operating tenperature
The inproved efficiency of this procedure nmay decrease the amount of carbon di oxide

rel eased to the atnosphere. Air and water quality inpacts are the sane as for pulverized
coal, except that em ssions are decreased

E.3 | NTEGRATED CQOAL GASI FI CATI ON COVBI NED- CYCLE COVBUSTI ON

Anot her advanced technology for burning coal is gasification. When coal reacts
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with oxygen and steam conbustible gases such as carbon nonoxi de and hydrogen are

produced. These gases are expanded in a turbine to produce electricity. A steamturbine is
then powered using the heat retained fromthe conbustion cycle. Sulfur is renoved before
conbustion occurs to elimnate sulfur em ssions. Providing a reduced tenperature in the
conbustion turbine linmts the nitrogen oxide enissions. Wter quality and solid waste are
dealt with as with pulverized coal. There is no scrubber sludge due to el enmental sulfur
renoval , but waste slag fromthe gasifiers and ash from the producti on of gas nust be

di sposed of .

E.4 NATURAL GAS-FI RED COMVBI NED- CYCLE COMBUSTI ON TURBI NE

A conbustion turbine is simlar to a jet engine. Large volunes of air are forced to
hi gh pressures in a conpressor. Natural gas is injected and conbustion occurs. The
resulting high-tenperature, high-pressure exhaust gases are expanded in a turbine which
produces electricity. The conbi ned-cycle conbustion turbine uses the heat retained from
the conmbustion cycle to power a steam turbine. The conbustion cycle is referred to as the
"topﬂing" cycle and the steam turbine cycle is the "bottom ng" cycle. Ar quality is affected
by the release of nitrogen oxides, carbon dioxide, and particulates into the atnobsphere.

nimal solid waste is produced, and inpacts to the water table are m nimal.

E.5 DI ESEL

Di esel is a heavy petrol eum product conmonly used in conbustion engines for the
producti on of power. Exhaust gases resulting from diesel conbustion drive a turbine
whi ch generates electricity. These exhaust gases have a high content of nitrogen oxides
along with carbon dioxide. Sone particulates that are also rel eased have been identified as
possi bl e carci nogens when inhaled (Brown 1988). Diesel power does not produce water
effluents or solid wastes. Many nunicipal utilities in Wstern's service territory own snal
di esel power plants. These plants are used as backup sources of power in case of
interruptions from other sources during enmergenci es or nmaintenance periods.

E. 6 NUCLEAR

Fission is the reaction that drives nuclear electricity production. Uaniumis mned
processed, and fornmed into fuel pellets which are contained in the nuclear power plant
reactor vessel. Fission converts the uraniuminto an isotope, uranium 235, releasing heat
energy. |In a boiling water reactor, this heat is used to create steam which is directed to a
turbine generator to produce electricity.

A pressurized water reactor operates at high pressure to Rrevent the prinmary cooling
water from boiling. The primary cooling water is punped through the reactor vessel where
it is heated. It is then punped through a heat exchanger where it heats secondary cooling
water to produce steam which is used to drive a turbine and generate electricity. The |ow-
pressure exhaust steamis condensed and recycled. Waste heat from condenser cooling
water is discharged to the environment. Separation of the primary and secondary cooling
systens prevents contamination of the turbine systemw th radionuclides that may be in the
primary cool ant.

Waste heat is the primary effluent to the atnosphere from nuclear power generating
plants. Water vapor plunmes can lead to icing or fogging. Snall quantities of radionuclides
are released to the atnosphere with the water vapor, but at |evels bel ow normal background
radi ation. Low contamination levels are maintained by filtration through charcoal beds.
Particulates are controlled in a sinmlar nmanner. Extensive nonitoring networks typically
ensure that routine em ssions of radionuclides are very | ow.

Spent fuel contains beta- and gamma-enmitting isotopes and transuranic materials
with half-lives of around 10,000 years. Currently, deep pools of water at power plant sites
house these materials, until a geologic repository can be constructed for permanent storage

E. 7 BI QVASS

Bionass is a termused to designate all energy nmaterials derived from biol ogica
sources. These materials include forest residues, waste products from animals and food
processing, agricultural and forest crops grown for fuel, and mnunicipal solid wastes.

Bi omass and wastes can be used to produce heat, steam electricity, liquid fuels for
transportation, natural gas substitutes, and other materials, such as alternatives to
petrochem cal products and fertilizers.

The heat content, noisture levels, and other physical characteristics of bionmass

resources differ widely, but typically sonmewhat [ower efficiency is obtained conpared with
fossil| fuel conbustion. The cost of collecting and transporting large quantities of biomass
materials for commercial energy applications can be great. Thus, bionmass that has already
been collected for other reasons, such as forest product and food processing industry
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wast es and nunicipal solid wastes, are the npst cost-effective resources (INEL et al. 1990,
P. B-6). However, supplies may vary with the season and weather, crop patterns, and

luctuations in the primary nmarkets.
Bi omass feedstocks are renewable and the potential resource is large. Figure E 2

shows bi onmass production areas in Western's service region. According to the Western

bi omass energy resource assessnent, nmajor netropolitan areas are primary |ocations for the
use of nunicipal and other wastes (INEL 1987b, p. 15).

The emi ssions of criteria pollutants from conmbustion of biomass are usually |ess

than those from fossil fuels since biomass fuels are typically low in sulfur (except
muni ci pal solid wastes) and nitrogen. Air enissions may contain unconbusted

hydrocarbon and particulate matter. Pollutants can be controlled by furnace design,
conbustion control, and flue gas cleaning technologies. The small amount of ash produced
may be used as a soil suppl enent, de endln% on contami nants. Biomass materials reduce
wastes from industrial processes or fromthe solid waste streamin general. Bionass
conbustion nmakes a zero net contribution to atnospheric carbon dioxide if the vegetation
fromwhich the fuels are derived is regrown.

Thermal conbustion of municipal solid wastes may produce toxic gas em ssions,

includin? di oxins, NOX, and chlorinated gases, as well as solid residue and ash. |If
burned, fossil fuel -based nunicipal solid wastes, for exanple plastics, will contribute to
at nospheric carbon dioxide. Problems with waste processin% and burning have been nore
common with refuse-derived fuel facilities than with mass burn plants. Enmission contro
technol ogi es can neet current air quality standards, but there is public concern in many
areas about the adequacy of the standards.

Figure E.2 Potential Biomass Resources (INEL 1987a .A-5

E. 8 HYDROELECTRIC

Hydroel ectric facilities enploy the kinetic energy in flowing or falling water to turn
hydraul i c turbines, which drive generators to produce electricity. There are two types of
conventional hydropower facilities: storage or run of the river. The mgjority of
conventional hydro projects are incorporated into dans or other inpoundnents structures
that capture and store water from streans and rivers. Run of the river facilities use the flow
of available water, whether occurring naturally or as releases from man-nmade facilities.
Punped- storage facilities are nonconventional operations using punped water instead of
free-fl owi ng water.

The principal advantages of using hydropower are a |arge resource base, |ow
em ssions, |ow operating costs, long service life, and the capability of these systens to
respond quickly to utility load swings. Snall-scale projects (<20 MN capacity) can have
short lead tines and costs can be |low for projects that add capacity to existing facilities.
Because stream flows vary wi th annual weather conditions, part of the average output of
nost projects is nonfirmenergy, but unlike wind or solar power, hydropower is rarely
intermttent on a daily basis. Disadvantages are high initial capital cost, conplex
envi ronnental issues, and conpetition with other interests for water resource use. Siting,
l'icensing, and design are typically conplex and frequently require long |lead tines.

The potential for new hydroel ectric resources exists w dely throughout Wstern's
service region (see Figure E. 3). The Wstern brief small -scale hydroelectric assessnent
identifies nmany existing sites where capacity upgrades are possible (Tudor Engi neering
1984). Although the total potential resource is large, available streamflows, topo?raphic
features, conpeting uses, and economic, social, and Institutional factors limt devel opnent
of hydroelectric facilities (INEL 1987a, p. A-30). Mst new project devel opnents are for
facilities with less than 20 MW of installed capacity. Potential environnental inpacts of
hydr oel ectri c devel opnent are shown in Table

E. 9 CGEOTHERMAL

Geot hermal power plants use naturally heated underground hot water or steam
|l ocated in pockets or rocks as an energy source for electricity production. Al though surface
activity in active vol canoes, hot springs, fumaroles, and geysers nay provide accessible
eothermal resources, nost geothermal plants tap underground hot water with wells drilled
romthe surface. Three najor hydrothermal (hot water) conversion technol ogi es are used
for eIectricitY generation: dry steam flash steam and binary cycle systens. The
technol ogy enpl oyed depends on the tenperature and nmakeup of the geothermal resource.
In dry steam systens, conventional turbine generators produce electricity fromdry
natural steam taken directly froma production well. Using natural steam elimnates the
boi |l er used in conventional steam generator systens. Mst of the condensate can be used
as cooling tower makeup water. Injection wells recycle spent fluids back into the reservoir.
Dry steam systens have the highest quality and | owest cost of all geothermal technol ogies.
However, dry streamreservoirs are rare. The Geysers in northern lifornia is the only
comrercial dry steamfield in the United States.

Figure E.3 Potential Hydroelectric Resources (INEL 1987a. p. A-31)

In flash steam systens, high tenperature liquids boil in a separator as pressure is
reduced as the fluid reaches the ground surface. The steamis separated from the residua
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liquid and used to drive a turbine generator. Binary cycle systens are used to generate
electricity from hydrothermal resources not hot enough for efficient steam production. The
heat of the geothermal 1iquid vaporizes a_secpndarY_mnrkjng fluid for use in the turbine
Commerci al binary power plants are operating in California, Nevada, New Mexico, and

Uah (INEL et al. 1990, p. C2).

Geot hermal resources can be found throughout Western's service area (see Figure
E.4). Hi gh pressure hot brines and dry hot rock resources are al so avail able but
conversion technologies are still experimental. The Western brief geothernmal assessnent
concluded that potential power generation sites exist in Arizona, California, Colorado
Nevada, New Mexico, and Utah (Lunis, Blackett, and Foley 1982, p. 13)

The maj or environmental concerns associated w th geothernmal devel opment are the _
rel ease of hydrogen sulfide, disposal of spent geothermal fluids, noise, and inpacts on fish
and wildlife habitat. Emissions do not contribute to snbg or acid rain and carbon di oxi de

CO2) emissions are less than 5 percent of coal plant emssions (INEL et al. 1990, p. C1).

ul furous gases are effectively renoved by existing scrubbing technol ogy and binary
technol ogy can elimnate all em ssions. . .

Water quality inpacts include potential contam nation of surface and ground water
fromreinjection wells, and possible depletion of surface water resources to recharge
geot hermal reservoirs (Baechler, Fickeisen, and Hendrickson 1990, P. 6-2). Subsidence
may be a concern if wthdrawal of geothermal fluids exceeds natural recharge or injection.
Rei nj ecti on naﬁ cause seismic activity in sonme areas due to the high local pressures
produced (Baechler, Fickeisen, and Hendrickson 1990, p. 6-4).

In some systens, flash steam operations produce sludges containing hazardous
netals (Pasqualetti and Dellinger 1989). Ways of renoving and recovering these netals
usi ng bi otechnol ogy and other nethods are being investigated (INEL et al. 1990, p. C14).
Sl udge containing toxic netals is a concern in California s Inperial Valley.

Table E.5. Potential Annual Routine Environnmental |npacts for Hydroelectric Ceneration

Potential |npacts Gener ati on
Air Pollutants None
V@Eé;-&ﬂéf{gi-lnpacts Water use is not consunptive.
Consunption (acre-ft) No thernal discharge. )
Thermal Di scharge WAt er tenperature changes, due to increased
reservoir _
| O her Inpacts surface area and depth, reduced shadi ng, and
sl ow

wat er novenent, may exceed fish tenperature
tolerance. Reduction in dissolved oxygen
coul d
i npact fish and encourage al gae bl oons. Air
entrained in water flow ng through
generators or
over spillways can cause gas
supersat uration, which

behi nd

can be lethal to fish. Sedi nent col |l ection

] dans can alter river substrate and inpact
i nvertebrate
popul ation. Fish and wildlife can be
stranded, |ose
habi tat, or have migration routes bl ocked by
hydro devel oprent .

Land Effects . Depends on site and technol ogy.
Acreage Requirenents Large hydroelectric projects require vast
Q her | npacts amounts of land for reservoirs and | arge

dans alter natural |andscapes; storage
reservoirs may change seasonal water |evels
and can result in unattractive and
unproductive beach areas; recreationa
opportunities are altered by water

i mpoundrent and | oss of free-flow ng

water; opportunities for fishing, sailing,

and
boati ng na% be devel oped while rafting wll
no | onger be avail able

Waste Streans Limited to office and nmintenance

activities.

Sour ce: Baechl er, Fickeisen, and Hendrickson 1990
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E. 10 SCOLAR

Sol ar thermal systens, which indirectly convert sunlight into electricity, consist of
collectors to concentrate the solar energy, receivers to heat a working fluid, and conversion
units to convert the heat of the fluid to electricity. Many plants have storage capabilities to
increase availability. Central receiver and parabolic trough solar thermal systens are
currently being used to generate power by utilities and others.

Phot ovoltaic cells are solid-state electronic devices that directly convert sol ar ener%y
into electricity. Concentrator Photovoltaic technol ogy uses lenses to focus and intensify the
sunlight on the photovoltaic cells. These systenms require a tracking system unlike flat-
pl ate photovoltaics which typically are stationary panels. Photovoltaic systems are
primarily used at renote installations such as transmitter stations.

Sol ar resources are renewable, w dely available, and versatile. The available
resource at a given site depends on the total insolation, which includes direct and diffuse
conponents. Figure E.5 shows the annual average daily solar energy available on a south
facing surface, tilted to match |atitude

Sol ar energy systems would produce minimal air pollutants and noise except during
construction. However, large-scale solar electrical generation facilities require extensive
land use. WIldlife habitat would be elimnated at many sites and conversion installations
can be aesthetically displeasing, which may |ead to stringent zoning regulations (Baechler,

Fi ckei sen, and Hendrickson 1990, p. 10-2; INEL 1987a, p. A-45).

Sol ar thermal plants, which require water for condenser COO|IH?, may inmpact fish
and aquatic ecosystens in arid regions, although use of dry cooling water towers would
elimnate this problem Photovoltaic cells do not use cooling or otherw se consune water
except for periodic cleaning of the collectors. Toxic chemicals, including sodium organic
oils, and nolten salts, contained in heat exchange and storage fluid, mght pose
environnental hazards if accidentally rel eased.

E.11 WND

Wnd energy devices use propeller-like blades to catch the power of air currents and
spin an electric generator. Wnd machines are usually grouped over nany acres in w nd
parks. Wnd turbines enplo% hori zontal or vertical -axis rotors. Mst residential and |arge
exi sting wind nachines are horizontal -axis units with capacity typically between 100 and
300 kW (BPA 1992, p. 3-36).

Wnd energy is a vast and renewabl e resource and there are many wind resource
sites within Western's service region (see Figure E 6). However, wind energy is
di spersed and intermttent, and wind conditions are extrenely localized. Available w nd
power increases as the cube of w nd speed, so snall differences in wind speed can make
dramatic differences in the power output of a wind system (SER 1983b, p.3). Wnd
power also increases with altitude above the ground (Elliott, Wndell, and Gower 1991).

W nd power density is the total available power per square neter, assuming a w nd energy
systemwith 100 percent efficiency. Wnd power classes range from1 (9.8 nph and 100
watts/nm2) to 7 (21.1 nph and 1,000 watts/nR). GCenerally, satisfactory w nd resources are
considered to be class 4 or greater (SERl 1983b, p. A-4). )

Wnd energy systens have few off-site environnmental inpacts. There are no direct )
water quality i1npacts. Wnd conversion facilities require extensive |land use but many prior
| and uses, such as grazing, can continue during operation at wind farns. Sone )
installations may be aesthetically displeasing and noisy, which may |lead to nore stringent
zoni ng regul ations (I NEL 1987a, p. A-53). Visual inpacts nay be of particular concern in
sceni c areas. Electromagnetic noise fromw nd turbine operation may interfere with
tel evision reception (Baechler, Fickeisen, and Hendrickson 1990, p. 11-2). Large-scale
installations may interfere with bird and wildlife mgrations and habitat (Estep 1989).

Figure E. 4. Potential Geothermal Resources (INEL 1987a. p. A-21) E. 10 Solar

Figure E.5. Annual Average Daily G obal Solar Radiation on a South- Facing Surface
Tilt=Latitude SERI 1983a . A-10

Table E. 6. Cogeneration Potential in Western's Service Area

State Power ( MW Steam (| bs/yr)
Arizona 100 11500
California 8530 199500
Col or ado 40 4700
| owa 510 40100
Kansas 920 43800
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M nnesot a 450 26700
Mont ana 240 8000
Nebr aska 80 7500
Nevada 2 90
New Mexi co 120 10500
Nort h Dakot a 4 150
Sout h Dakot a 1 40
Texas 4260 416300
Ut ah 200 10600
Wom ng 10 2300

Source: |INEL 1987a, p. A-15

E. 12 COCGENERATI ON

Cogeneration is the joint production of power, usually a conbination of electrica

and thermal energy. One exanple is burning fuel to create steam to produce electricity then
using the "waste” heat for process heat, space conditioning, and agriculture and aquacul ture
production. Another exanple would be burnin? fuel to provide heat for an industrial

process, for exanple heat|n% a steel -making furnace, then using the exhaust steam from
this process to drive a turbine to produce electricity.

Cogeneration is a well -established technology that can greatly inprove fuel and
facility utilization efficiency over separate production of power and thermal energy.
Accordin? to the Western brief cogeneration technology assessment, an estimted 10 to 30
percent fuel savings is gained from cogeneration applications SEG&G I daho 1982, p. 1).

Cogeneration has the potential to be used at existing power plants throughout
Western's service area (INEL 1987a, p. A-12). Cogeneration facilities could also be
installed at existing chemical, pulp and paper, food processing, petroleumrefining, and
primary nmetals plants. These are industries where large quantities of steam or heat are used
to process materials and plant electric loads are high. Table E. 6 gives estimtes of the
potential power and steam generation capacity associated with cogeneration by state.

The primary fuels used nationwi de for cogeneration are natural gas (58 percent),
coal (19 percent?, and biomass, waste and other fuels (23 percent) (BPA 1992, p. 3-44).
The environnental effects depend largely on the type of fuel used. Plant emni ssions would

be simlar to any conbustion facility usin? these fuels. However, since thermal and
electricity needs are supplied with a single energy source, there is less overall pollution than
if separate energy sources are used

Figure E. 6. Annual Average Wnd Power (Elliott et al 1986)

E. 13 CONSERVATI ON

Conservation Prograns can provide both capacity and energy savi ngs.

Conservation efforts include incentives to conserve energy and research and denonstration
projects to pronpte various energy-efficient technologies and vary w dely depending on the
sector in which they are inplenmented

In the residential sector, conservation prograns involve retrofitting existing hones
to nmake them nore energy efficient and pronoting the use of energy-efficient hone
appliances. In the conmercial sector, existing facilities such as office buildings, retai
outlets, warehouses, hotels and notels, restaurants, grocery stores, health care facilities,
and education buildings can be retrofitted and new buil dings can be designed to be nore
energy efficient. Industrial conservation is achieved by retrofitting existing facilities and
process equi pment to use |less energy and by building new facilities for maxi num energy
efficiency. Agricultural sector conservation prograns focus on optimzing the use of water
and increasing the energy efficiency of irrigation equipnment (e.g., punps and notors);
runof f mitigation strategies are also encouraged.

The environnental effects of conservation neasures are |argely beneficial.

However, nost neasures may have sone adverse effects on the environment during

installation or use (see Tables E.7 and E.8). |Indoor air quality inpacts have been the
princi pal concern associated with conservation neasures focusing on building efficiency.

For nore information on indoor air quality see Chapter 3, Section 3.2.2.
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E. 14 TRANSM SSI ON

Transm ssion and distribution systems carry power and energymﬂroduced by
generatrng units to users or custonmers. Transm ssion |ines ich provide the bul k of

ong-di stance connections between ﬁlants and | oads, deliver electricity to substations where
the distribution system provides the delivery path to custoners. Step-up transformers

i ncrease voltage fromthe generating facility output to transnission voltage.

Devel opi ng new generation and inport energy resources may require construction
of new or upgraded transm ssion Irnes to deliver the power to the |oad centers. Except in
rare cases, cost and operating considerations linmt transm ssion to above-ground systens.
New |ines could be Iocated al ong existing right of ways or on new transm ssion corridors.
Transm ssion and interconnection costs are particularly an issue for resources such as
hydroel ectric and geothernal that are geographically dispersed and often |ocated far from
existing utility grid

Measures to reduce Iosses and inprove transm ssion and distribution efficiencies
i nclude (NWPPC 1991, pp. 601-602):

* Re Placrng system conponents, such as transforners and conductors, w th higher
i ci ency conponents
* Inprovrng i nsul ators
* Modi fyi ng system operating conditions, such as nonminal voltage |evels; nodifying
| oad characteristics, for exanple, reducrng peak | oads and reactive | oads
* Reconfiguring the transm ssi on and distribution system for exanple, by reducing

the average di stance between a substation and its | oads.

In addition, conservation voltage reduction can inprove the efficiency of certain
end- use equrpnent Conservation voltage reduction neasures are inmplenented only on the
distribution system Energy savings are realized at the end use and at distribution
transf ormers.
Potential environmental effects of transmission lines and their operation include the
Phy5|cal effects of the structures and possible effects due to the electrical and nmagnetic
ields around the |ines (Baechler, Fickeisen, and Hendrickson 1990, p. 13-2).
Transmi ssi on and distribution |oss reduction measures nay accel erate the renoval of
equrgnent contam nated by polychl orinated bi phenyls (NWPC 1991, p. 602). Hazards
can be mnimzed through proper handling and disposal.

Table E. 7. Summary of Potential Environnental Effects Resulting from Industrial Conservation
Measures (a)

Table E.7. Summary of Potential Environnmental Effects Resulting from Industrial Conservation
Measures (a cont | hued

Table E.7. Summary of Potential Environmental Effects Resulting from Industrial Conservation
Measures (a cont i nued

Table E. 8. Conservation Measures and Their |npacts

Table E. 8. Conservation Measures and Their |npacts, continued
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APPENDI X F Sel ecti on of Environnmental Factors

The analxsis inthis EISis limted to reasonably foreseeable inpacts, w thout
knowi ng the specific activities that would be undertaken. For exanple, the quantity of air
em ssions that naK be rel eased under each of the alternatives is predicted. However,
wi t hout knowi ng the location of activities that may produce pollutants, the dispersion of the
pol | utants cannot be analyzed, nor can inpacts on receptor populations be estinmated.
Simlarly, the acres required to build new generating facilities are estimted, but no attenpt
is made to determ ne what |and uses may be disrupted or enhanced by this construction.
Impacts on air quality, water quality, thermal discharge, waste products, |and use, and
direct enploynent are Predicted.

The environnental analysis involves the straightforward approach of multiplying an
environnental inpact factor by the projected generation or capacity associated with each
energy resource. The environnental inmpact factors chosen are listed in Chapter 4, Table
4.1. The attached air, water, and solid waste enission tables are the source information for
Table 4.1. Trace pollutants were summed for sinplicity in the text presentations but are
di splayed in this appendi x. The capacity and generation prgLections wer e nodel ed for each
of Western's areas. The nodeling approach is described in apter 4, Section 4.2; many
of the nodel inputs are provided in Chapter 3. Capital costs, operations and naintenance
cggg;, and capacity factors were obtained fromthe Electric Power Research Institute (EPR
1 .

F.1 AR QUALITY

Data were obtained from various sources and converted to consistent units of
pounds per megawatt - hour glb/NM%) for conparison. GCenerally, the sources presented
the ratio of the anpbunt of emi ssion of a particular substance to the anmpbunt of fuel used to
produce the enission. The follow ng conversion was used to achieve the units of
em ssions per kW of electricity generated: (lb emssion/unit fuel) * heat rate / (Btu/unit
fuel) where the heat rate was expressed as Btus per kilowatt-hour (Btu/kW). The fuel
units varied fromgallons of oil to pounds of coal to standard cubic feet of natural gas.
Conmon conversions were used to obtain | b/ MW, Wen a variable in the above equation
ma? unavail able from one reference, an equival ent value was substituted from anot her

ref erence.

Included in this conparison were cal cul ati ons of em ssions nmade from nethods

i ncorporated in docunentation prepared by the Environnmental Protection Agency (EPA

1985, 1986, 1990, 1991). The follow ng sources of information were assuned in order to
convert data fromthe EPA references to the desired units:

* NO. 6 G| Boilers-heat rate and percent of sulfur fromthe U S. Departnent of
Energy (DOE 1983) as cited in Otinger et al. (1990).

* Subbi t um nous Coal - percent of ash and heat rate from Fluor Daniel, Inc. (1991);
percent of sulfur fromthe State of California (1992).

* Natural Gas-heat rate from DCOE (1983)

* Lignite Coal -heat rate from Fluor Daniel, Inc. (1991).

* ?gggi;pal Solid Waste-heat rate from Public Service Conmi ssion of Nevada

* Wyod Bi onmass-heat rate from Public Service Conm ssion of Nevada (1991).

Al'so included in the conparison were values reported by the State of California Energy
Conmi ssion (CEC 1992). The followi ng sources of information were assumed in order to
convert data fromthe CEC to desired units:

* Conbi ned Cycle Gas Turbine-heat rate from Fluor Daniel, Inc. (1991).

* ??Sggyd No. 6 G| Boilers-heat rate from DOE (1983) as cited in Otinger et al

* Gas.and Ol Boilers-heat rate and percent of sulfur from DOE (1983) as cited in
Qtinger et al. (1990). ) ) ) _ _

* Pulv?rl%i%98§als-heat rate from Chernick and Caverhill (1989) as cited in Otinger
et al. .

* ?Eggg?al-heat rate from Chernick and Caverhill (1989) as cited in Qtinger et al

* I nternal Conbustion Engi nes-heat rate from Public Service Conmi ssion of
Nevada (1991). _ )

* Gas Conbustion Turbine-heat rate from Fluor Daniel, Inc. (1991).

Table F11 was then constructed showing the maxi mum minimum and average
val ues for each type of em ssion under each technol ogy along with the nunber of
references used in developin? the information. In addition to those references |isted above
data were obtained from Bradley, Watts, and WIllians (1991); deick, Mrris, and
Nor man (1989); Kinsey (1992); NWPC (1991); and BPA (1992). Muich of this data was
used for conparison with other references. Using this data, choices were nmade for the
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pur pose of environmental analysis. The followi ng 10 general conditions were considered
when choosing the factors:

1) Consi stent sources used in calculations and consistent approaches used across
technol ogi es and emi ssion types.

2 Limited choice

3 Study focused on specific em ssion.

4 Conservative estinmates used for controls and other val ues.

5 Results fell in the md-range of estinmates

6 Cal cul ated from EPA (1985, 1986, 1988, 1990, 1991) w th known nethods and
assunpti ons.

7) Hi gh qualitative score, references were ranked on criteria such as credibility and
date of publication.

8; No PMLO given éPNﬂO refers to particulates with a dianmeter of 10 microns or |ess).

9 b Eource i ncl uded appropriate controls such as | ow-nitrogen oxi de (NOx) burners or

aghouses.
10) H storical data from an existing plant may have linited applicability but represents

enpi ri cal data.

Val ues selected for use in this EIS are shown in Table 4.1 in Chapter 4. Mbst of

the carbon dioxide nunbers were chosen froma report to Congress (Bradley et al. 1991)
that focused on these types of em ssions. Special consideration was given to those
nunbers that were calculated from EPA (1985, 1986, 1988, 1990, 1991) because ot her
sources nmay not have been clear in how the nunbers presented were established

Mai nt ai ni ng consistency for em ssions within the same generation technol ogy and across al
technol ogi es was attenpted.

F.2 WATER QUALITY

Wat er consunption nunbers were developed prinmarily from DOE 1983. Sources
other than DCE 1983 were used in two instances. For gasified coal reference material cited
in Gtinger et al. (1990,ng. 285) were adapted.

For natural gas-fired compi ned-cycle combustion turbines and sinple-cycle
conbustion turbines, water consunption requirenents were cal cul ated using engineerin
estimates from Fluor Daniel, Inc. (1988). This source provided a consunption rate of 3.4
gallons per minute (gpn) per negawatt (MA for a conbined-cycle conbustion turbine
and 0.44 gpmi MV for a sinple-cycle conbustion turbine. This neasure was converted to
consunption per nmegawatthour. These units were converted fromgallons to acre-feet. In
the conversion, an availability factor of 0.65 was used for both technol ogies to conpensate
for the capacity factor and the tendency to use these technologies to neet |oad peaks. The
equations are as follows.

Conbi ned- Cycl e Combustion Turbi ne: . o
(3.4 gpm MW * 60 mi nutes/hour * 0.65 availability factor)/325,850.35 gallons/acre feet =
0. 0004 acre feet/ M.

Si npl e- Cycl e Conbustion Turbi ne ) o
(0.44 gpni MW * 60 m nutes/hour * 0.65 availability factor)/325,850.35 gallons/acre feet
= 0. 00005 acre feet/ M.

Table 4.1 in Chapter 4 shows water consunption for each of the resources assessed.

Estimates of water effluents were primarily taken from DOE (1983) and Fl uor

?agielh Enc. (1991). water effluents from each of the resource types assessed are shown in
able F.2.

F.3 THERVAL DI SCHARCE

Thermal di scharge estimates are taken from DOE (1983) and are shown in Table 4.1.

F.4 WASTE PRODUCTS

Table F.3 shows the data obtained for solid wastes resulting fromthe various
technol ogi es explored. These nunbers were taken primarily from DOE (1983) and Fl uor

Daniel, I'nc. (1991). Were possible, the Fluor Daniel, Inc. estinates were relied on to be
consistent with the approach used for the air quality analysis.
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F.5 LAND USE | MPACTS

~The report by Shankle, Baechler, Blondin, and Gover (1992) addresses |and use ]
|n‘Bacts, as well as enploynment effects. The nultipliers used for |and use are shown in
Table 4.1 in Chapter 4. Land use inpacts are treated as one-tine events that occur when
new capacity is added. Conservation activities were assumed to not result in [and use

i npacts.

F.6 SOCI AL AND ECONOM C

The anal ysis of constructi on and operations and mnai ntenance enpl oynent inpacts

are based on a review of the literature and anal ysis conducted by Shankl e, Baechler,
Bl ondin, and Grover (1992). The nmultipliers presented in Table 4.1 in Chapter 4 cane
fromthis report. Construction enploynent is treated as a one-tinme event that occurs when
new capacity is added or new conservation is acquired. For consistency with other inpact
presentations, the results are sumed.

Operations and mai ntenance enploynent is on-going. These nultipliers are applied

to negawatt-hour figures to estimate annual inpacts. Operations and mai ntenance
estimates were not calculated for conservation resources.
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United States Environmental Protection Agency (EPA). 1991. Supplenent D to
Compi l ation of Air Pollutant Em ssion Factors, Volune 1. Stationary Point and Area
Sources. U S. Governnent Printing Ofice, Vashi ngton, D.C
F.8 TABLES
TABLE F.1. Power Plant Air Enmission Factors
Nat ur al
Q1 Fired
NGSP Gas ENG Reci procating
GEO Ceot her mal
St eam ]
Pl ant s Engi ne
Count Average Max M n Choi ceReference Count Aver age Max M n Choi ce
Ref erence Count Aver age Max M n Choi ce Reference
6843. 1307 1220 304. 392 1100 RTC 1114. 228 1620 330 1620
Nevada 5 87.29133 309.589 1.2 160 FD
\e d50. 0066117 0. 009224 0.002968 0.00527 EPA-PNL 6 1.338442 3.7485 0.01 0.557
vada
\e d73. 090523 6.2 0.101464 4.832 EPA-PNL 6 26. 91583 33.5 5.025 5.025
vada
0 0. 01493 sum m nm 2 2.293 2.293 2.293 2.293
Nevada 0. 46 0. 46 0. 46 0.001 sum mnm
30. 007205 0.01 0.002635 0.00263 EPA-PNL 2 3. 24135 6.39450. 0882
4 4.22688 20.639 0.0004 0.001 | EPA
10.012299 0.012299 0.012299 0.0123 EPA-PNL 2 1.43325 1.9845 0.882
\e d50. 257821 0. 35139 0.084189 0.314 EPA-PNL 6 7.07325 8.5995 4.1 7.28
vada
50. 089052 0. 293 0 0.00878 EPA-PNL 5 2.1147 3.3075 0.1 2.393
Nevada 0
0 30. 027006 0. 0439 0.00878 2 1.24 2.38 0.1
1 0.1 0.1 0.1 0.1 | EPA 0
2 0 0 0
0 20. 009224 0. 009%24 0. 00%224 2 1.535 2.28 0.79
0 0
0
0 1 0. 39 0.39 0.39 0. 39
Nevad% 1 39. 1895 77.626 0. 753 39. 1895 I%OE
3 0O166875 0.38 0.0201 0.0664 Nevada 0
1 0.100457 0.100457 0.10046 0.10046 DOE
0 10. 004937 0. 004937 0.004937 0
0 0
0
0 0
0
0 0
0
0 0
0
0 0
0
0 0
0
0 0
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0
0 0
0
0 0
0
0 0
1 8.01135 0. 0206 0.0021 0.01135 DOE 0
0
0 0
0
0 0
0
0 0
0
0 0
1 0. 0515 0.103 0 0.0515 DOE
0 0
0
0 0
1 0. 28625 0. 5205 0. 052 0.28625 0 DOE 0
0. 44956
0 0
0
1. 48E+07
TABLE F.1. Power Plant Air Enm ssion Factors, continued
Wod
(from
NUniciFa
WAFR wood MBW Solid
60 L #6 oi l CcC
wast e and
Boil ers
f or est Wast e
resi due)
Count Aver age Max M n Choi ce Reference Count Aver age Max M n Choi ce
Ref erence Count Average Max M n Choi ceReference Cou
5 3460 3550 3400 3400 FD 5 3356. 2 3747 2770 3747
FD 8 1411.91 1780 452. 64 1710 RTC
8 0.6621233. 406245 0. 017 0.2588 EPA- PNL 11 3.611189 6.4 1.28 1.7769
EPA- PNL 8 15.2752 25.4 2. 6076 13.95 DOE
8 5.19193217.03123 0.234 4.832 EPA- PNL 11 5. 98007 8 3.94 5.8154
EPA- PNL 8 3.402076 8.5 0.11808 1.62 DOE
5 2.436 3.2 1.29 2.9337 sum mnm 2 0. 504 0. 504 0. 504 0.1718
sum m nm 0 0 0 0. 068 sum m nm
3 0.539244 0.55 0.517732 0.5177 EPA- PNL 9 0.013753 0. 020. 010338 0. 0103
EPA- PNL 5 1.923074 3.54 0. 017 0. 018 EPA-PNL
1 2.4160822.416082 2.416082 2.416 EPA- PNL 7 0.186297 0.2070. 161538 0. 1615
EPA- PNL 2 0.058678 0. 0675 0. 049856 0. 05 EPA-PNL
7 48.73111 88 3.7 6.9 EPA- PNL 11 5.916154 16 1.87 3.553
EPA- PNL 5 0.299874 0. 337 0.184932 0. 328 EPA-PNL
7 21.61812 75 0.08136 10.35 EPA- PNL 11 20. 20668 77.94 0.05 0.6138
EPA- PNL 7 1.523977 2.8 0.572 1.51 EPA-PNL
0 0 0 3 12.49333 36. 92 0. 28
2 0.663546 1.071251 0.25584
2 0.55 0.55 0.55 0.55 Nevada 2 0.55 0.55 0.55 0.55
hbvad% 1 0.34 0.34 0.34 0.34 IEBA
2 0.2952 0.5412 0. 0492
0 0
0
0 0
0
0 0
0
0 0
0
1 2.469 4.352 0. 586 0
1 0. 0371 0. 0371 0. 0371 0. 0371 DCE- Char

3 2.12E-05 3.15E-054.73E-07 4.73E-07
2 0.001807 0.003592.49E-05 2.49E-05

FD 0

o O
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0.04770. 000331
0. 02420. 000168
0.295 0.00205

0. 806 0.00559
0.290769 0.0012
0. 02090. 000145
0. 02810. 000195

0. 08060. 000559
1.02 0.00705
0. 04160. 000288

Max Mn
3747 2770
6.4 1.28
8 3.94

0. 504 0. 504

0. 020. 010338
0.2070. 161538

16 1.87
77.94 0.05
36. 92 0.28

0.55 0.55

FD 1 5.24E-05 5. 24E-05 5. 24E-05 5. 24E- 05 DCE- Char
0 2 0.024016
FD 1 0.000154 0.000154 0.000154 0.00015 DCE- Char
0 2 0.012184
FD 1 3.62E-05 3.62E-05 3.62E-05 3. 62E-05 DCE- Char
0 2 0.148525
FD 0 1 0.019666 0.019666 0.019666 0.01967 DOCE- Char 0
0
0 0
1 0.00031 0.00031 0.00031 0.00031 DCE-Char
0 2 0.405795
FD 0
0 4 0.125127
FD 1 5.76E-06 5. 76E-06 5.76E-06 5.76E-06 DCE- Char
0 2 0.010523
FD 1 3.62E-05 3.62E-05 3.62E-05 3. 62E-05 DCE- Char
0 2 0.014148
FD 0 1 0.001082 0.001082 0.001082 0.00108 DCE- Char 0
0
0 0
0
0 2 0. 04058
FD 1 0.000154 0.000154 0.000154 0.00015 DCE- Char
0 2 0.513525
FD 1 6.59E-05 6.59E-05 6.59E-05 6.59E-05 DCE- Char
0 2 0.020944
FD 0
0 0
0
0
0. 05866
0
0
TABLE F.1. Power Plant Air Enission Factors, continued
Wod
(from
Muni ci pal
WAFR wood VBW Solid
60 L #6 oil CcC
wast e and
Boil ers
f or est Wast e
resi due)
Count Aver age Max M n Choi ce Reference Count Aver age
Ref erence Count Average Max M n Choi ceRef erence Cou
5 3460 3550 3400 3400 FD 5 3356. 2
FD 8 1411.91 1780 452. 64 1710 RTC
8 0.6621233. 406245 0. 017 0.2588 EPA- PNL 11 3.611189
EPA- PNL 8 15.2752 25. 4 2.6076 13.95 DOE
8 5.19193217.03123 0.234 4.832 EPA- PNL 11 5. 98007
EPA- PNL 8 3.402076 8.5 0.11808 1.62 DOE
2.436 3.2 1.29 2.9337 sum mnm 2 0. 504
sum mnm 0 0 0 0. 068 sum m nm
3 0.539244 0.55 0.517732 0.5177 EPA- PNL 9 0.013753
EPA- PNL 5 1.923074 3.54 0. 017 0. 018 EPA-PNL
2.4160822. 416082 2.416082 2.416 EPA- PNL 7 0.186297
EPA- PNL 2 0.058678 0. 0675 0. 049856 0. 05 EPA-PNL
7 48.73111 88 3.7 6.9 EPA- PNL 11 5.916154
EPA- PNL 5 0.299874 0. 337 0.184932 0. 328 EPA-PNL
7 21.61812 75 0.08136 10.35 EPA- PNL 11 20. 20668
EPA- PNL 7 1.523977 2.8 0.572 1.51 EPA-PNL
0 0 0 3 12.49333
2 0.663546 1.071251 0.25584
2 0.55 0.55 0.55 0.55 Nevada 2 0.55
hbvad% 1 0.34 0.34 0. 34 0. 34 IEBA
2 0. 2952 0.5412 0. 0492
0 0
0
0 0
0
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3. 31E-04
1. 68E- 04
2. 05E-03

. 59E-03
. 20E- 03
. 45E- 04
. 95E- 04

N = =S|

5. 59E- 04
7. 05E- 03
2. 88E-04

0.0176014

Choi ce
3747
1.7769
5. 8154
0.1718
0. 0103
0. 1615
3. 553
0.6138

0.55
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0 0
0
0 0
0
1 2. 469 4,352 0. 586 0
1 0. 0371 0. 0371 0. 0371 0. 0371 DCE- Char
D 0 0 3 2.12E-05 3. 15E-054. 73E-07 4. 73E-07
0 2 0.001807 0.003592.49E-05 2.49E-05
FD 1 5.24E-05 5.24E-05 5.24E-05 5. 24E-05 DOE- Char
0 2 0.024016 0.04770. 000331 3.31E-04
FD 1 0.000154 0.000154 0.000154 0.00015 DCE- Char
0 2 0.012184 0. 02420. 000168 1. 68E-04
FD 1 3.62E-05 3.62E-05 3.62E-05 3.62E-05 DOE- Char
0 2 0.148525 0.295 0.00205 2.05E-03
FD 0 1 0.019666 0.019666 0.019666 0.01967 DCE- Char 0
0
0 0
1 0.00031 0.00031 0.00031 0.00031 DCE-Char
D 0 0 2 0.405795 0.806 0.00559 5.59E-03
0 4 0.125127 0.290769 0.0012 1.20E-03
FD 1 5.76E-06 5.76E-06 5.76E-06 5.76E-06 DOE- Char
0 2 0.010523 0. 02090. 000145 1. 45E-04
FD 1 3.62E-05 3.62E-05 3.62E-05 3.62E-05 DOE- Char
0 2 0.014148 0. 02810. 000195 1.95E-04
FD 0 1 0.001082 0.001082 0.001082 0.00108 DCE- Char 0
0
0 0 0
0 2 0. 04058 0. 08060. 000559 5.59E-04
FD 1 0.000154 0.000154 0.000154 0.00015 DCE- Char
0 2 0.513525 1.02 0.00705 7.05E-03
FD 1 6.59E-05 6.59E-05 6.59E-05 6.59E-05 DOE- Char
0 2 0.020944 0. 04160. 000288 2. 88E-04
FD 0
0 0
0
0 0.0176014
0. 05866
0 0
0
TABLE F.1. Power Plant Air Em ssion Factors, continued
Si mpl e
At nospheric
Cycl e | GCC Coa
AFBC Fl ui di zed
Conbusti on Gasification
Tur bi nes
Bed Coal
Count Aver age Max M n Choi ce Reference Count Aver age Max M n
Choi ce Reference Count Aver age Max M n Choi ceRef er
9 1117.954 1560 273. 1390 FD 13 1904. 95 2180 1664
1810 RTC 11 2003. 408 2380 507. 6 2150
9 0. 0069820. 0083 0. 004572 0. 009 FD 11 1. 096709 3.7 0.113
0. 66 FD 95% 11 5.195747 11.65765 0. 7908 1.5 FD
9 1.63158 5.152 0.188 1.064 FD 12 1. 538529 3.2 0. 208
0.61 FD 12 3.294838 8.771388 1.32459 1.5
3 0.16 0.16 0. 16 0. 016 Nevada 7 0. 038971 0.048 0.0048
0. 048 FD 6 0. 076367 0.1 0.0282 0.058596 sum
3 0.16 0.16 0. 16 3 0. 543667 1.6 0.014
3 8.544185 1.6 0.015 0.017556 N 0
1 0.04104 0.04104 0.04104 0. 04104 N
8 0.933167 1.434 0.192 0. 387 FD 7 0.107571 0.13 0.013
0.13 FD 7 0. 834413 1.5 0 0.350892 N
9 0.099931 0.174 0.00762 0. 06 FD 11 0.17688 1.5 0.0034
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0. 04 FD 11
1 0.10790. 1079
1 4. 4556 4. 4556
3 0.24 0.24
0. 302 Nevada 1
0 1 0. 09960. 0996
3 0. 056 0.056
0
0
0
0
0
0
0
0
0
0
0
0
09 0 FD 4 2
08 0 FD 4 2
05 0 FD 5 0
08 0 FD 4 2
09 0 FD 4 6
08 0 FD 4 8
08 FD 4 2
0
0
0
0
0
0
0
0
0
4 2.27705 5.1
0
0
0
0
0
0
0
0
05
0
4. 79E+06

Ne

& 1 H N N T e

0. 356

. 52E-09
. 82E- 08
. 45E- 05
. 52E- 08
. 13E-09
. 58E- 08
. 72E- 08

0.41

HHHAHHA]L.
HHHAHHA]L.

1.8E-05

HHHAHHAL.
HHHBHHHAD.
HHHAHHHAS.
HHHAHHAL.

TABLE F.2. Power Plant Waste Water

FLUCR DANI EL,
1991.

I nc.

PULVERI ZED FLU DI ZED
COAL

BO LER -

COVBUSTOR

603 MW - 244 MV
70% Sul fur 95% Sul fur

90% Sul fur
Renoval

Renoval

COMVBI NED COVBUSTI ON

CYCLE

Renoval

TURBI NE

Natural Gas Distillate Natural
Fuel Cases Fue
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28.57128 140 0.1 0.11
0.1079 0
4, 4556
0.24 0.24 Nevada 2
0. 325 0. 325 0. 325 0. 325
0. 0996 0
0. 056 0
0
0
0
0
0
6
.43E-06 4.90E-06 3.50E-09 4.80E-Og FD
. 88E-05 0. 000058 4. 20E-08 5.70E-O% FD
. 075014 0.282 0.000034 4.60E-0% FD
. 38E-05 0. 000048 3.50E-08 4.70E-O% FD
. 50E-06 0.000013 9.50E-09 1.30E-O% FD
. 76E-05 0.00018 1.30E-07 1.70E-0é FD
. 73E-05 0. 000055 3. 90E-08 5.40E-Og FD
0
0
0
0
0. 0039 5.1 FD
0
0
0
0
0
5.1463458
0
0
3. 29E+06
4. 79E+06
Em ssion Factors
SI MPLE
BED GASI FI CATI ON CYCLE

Cases

0. 302

10E-10
30E- 09

1E- 06
10E-09
90E- 10
90E- 09
20E- 09

COvBI NED
CYCLE
COVBUSTI ON
TURBI NE

Fuel Cases Fue

. 80E-
. 20E-
. 70E-

80E-
. 90E-
. 70E-
. O0E-

N O A B NP

1. 713E-

Gas Distillate

Cases



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

HEAT RATE
WASTE WATER
Wast e Water

Constituents
Cal ci um
Magnesi um
Sodi um

Bi car bonat es
Phosphat es
Sul f at es
Sul fi des

Chl ori des
Silica as
Si 2

I ron

Beryl lium
Chronmi um
Manganese
Ni ckel
Vanadi um
Pesti ci des
Aci d- Base
Neutra
Extract
Arsenic
Bari um
Cadmi um
Tot al
Chroni um
Hexaval ent
Chroni um
Lead
Mer cury
Sel eni um
Silver
Chl ori ne
Total Trace
Pol | utants
Li qui d
r adi oacti ve
effluents
Ci / MAh
Tritium
Acti vation
and fission
products

Cases

Base Case Base
9393 10130

| b/ MAh | b/ MM
520 1200

2.6 5. 80E+00

0. 0078 1. 70E-02
4. 50E- 02

1. 20E-02

0.33 7. 30E-01
0.1 2. 20E- 07
0.019 4. 30E- 08
0.61 1. 40E- 06

0. 067 1. 50E- 07
0. 0062 1. 40E- 08
1 2. 10E- 06

0. 066 1. 50E- 07
0.012 2. 70E- 08
0. 00041 9. 30E-10
0. 00012 2. 80E- 10
0. 00033 7. 30E-10

1. 881064. 10594E- 06

Cases

Waste Water
Tr eat nent
8976

| b/ MM

270

2. 70E+00

1. 10E- 04

. 00E- 03
. 00E- 03
. 90E+00

R OIN

. 00E- 03
. 70E- 03
00E- 06
. 20E- 04
. 40E- 06
. 60E- 06
. 60E- 05
. 10E- 05
. 30E- 06

CINFPNNWUIR A

1. 9130773

Wat er

I nj ection
12072

[ b/ MM
45

. 27E-01
. 80E- 04
. 80E- 03
. 50E- 04

. 90E- 02

. 80E- 03
. 70E-03
30E-02
90E- 03
50E- 04
. 40E- 02

. 80E- 03

. 00E- 03
. 60E- 05
. 10E- 05
. 90E- 05

NP WR 01 UITIUTIRL N ARON

0. 160826

TABLE F. 2.

Power

Pl ant Waste Water

WASTE

AND AGRI CULTURAL

COGENERATI ONCOGENERATI ON  COGENERATI ON NATURAL GAS

PLANT, #2

PLANT, #6

Wat er Sel ective Selective
I njection Catalytic Catalytic
11457 <8546 <8323
I b/ MAh I b/ M | b/ M
44 510 510
2.18E-01 2. 55E+00 2. 52E+00
7. 00E- 04 7. 70E- 03 7. 60E- 03
1. 70E-03 2. 00E-02 2. 00E-02
4. 40E- 04 5. 10E- 03 5. 10E- 03
2. 80E-02 3. 20E-01 3. 20E-01
8. 40E- 03 9. 90E- 02 9. 80E-02
1. 60E-03 1. 90E-02 1. 90E-02
5. 10E-02 6. 00E-01 6. 00E-01
5. 70E- 03 6. 70E- 02 6. 60E- 02
5. 20E- 04 6. 10E- 03 6. 10E- 03
8. 10E- 02 9. 50E-01 9. 40E-01
5. 60E- 03 6. 50E- 02 6. 40E- 02
1. 00E-03 1. 20E-02 1. 20E-02
3. 50E- 05 4. 10E- 04 4. 10E- 04
1. O0OE- 05 1. 20E-04 1. 20E-04
2. 80E-05 3. 20E-04 3. 20E-04
0. 154893 1.81895 1. 80595
0 0 0
COVBUSTI ON

PLANT,  COMBUSTI ON OF MUNI Cl PAL GEOTHERMVAL

FOREST RESI| DUE OL BOLER OL BOLER NATURAL GAS TURBI NE SOLI D WASTE
RESI DUE BA LER
St andard LowSt andard Low St andard Low
Cases Cases NOx NOx NOx Cases Cases
Conbust or Conbust or Conbust or
Cases Cases Cases
St andar d
Base Waste Water No Steam No Steam No Steam Low NOx Dry Uncontroll ed
Bi nary- Cycl e
Treating Export ed Export ed Export ed Eni ssi ons
nbust or
229%4800 17000 10650 10520 11020 8300
1
Ib/:\A%MM I b/ Mh | b/ MAh | b/ MAh | b/ MAh I b/ MAh | b/ MAh
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Fl ash
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1400 5200 1120 1120 1120 540
7.2 4. 10E- 06 5. 58E+00 5. 58E+00 5. 58E+00 2. 70E+00
0. 022 1. 00E- 07 1. 68E-02 1. 68E-02 1. 68E-02 8. 10E- 03
4. 40E- 02 4. 40E- 02 4. 40E- 02 2. 10E-02
1.12E-02 1.12E-02 1.12E-02 5. 40E- 03
0.91 7. 10E-01 7. 10E-01 7. 10E-01 3.40E-01
0.28 4. 10E- 08 2. 16E-01 2. 16E-01 2. 16E-01 1. 05E-01
0. 053 1. 00E- 07 4. 10E-02 4. 10E-02 4. 10E-02 2. 00E- 02
1.7 4. 00E- 06 1. 31E+00 1. 31E+00 1. 31E+00 6. 40E- 01
0.19 1. 46E-01 1. 46E-01 1. 46E-01 7. 00E- 02
0. 017 1. 34E-02 1.34E-02 1. 34E-02 6. 50E- 03
2.7 8. 80E- 07 2. 08E+00 2. 08E+00 2. 08E+00 1. 00E+00
0.18 2. 80E- 06 1.42E-01 1.42E-01 1.42E-01 6. 90E- 02
0. 033 1. 60E- 07 2. 60E-02 2. 60E-02 2. 60E-02 1. 20E-02
0. 0012 9. 00E- 04 9. 00E- 04 9. 00E- 04 4, 30E- 04
0. 00035 2. 70E- 04 2. 70E- 04 2. 70E- 04 1. 30E-04
0. 00091 7. 10E- 04 7. 10E- 04 7. 10E- 04 3. 40E- 04
5.15546 0.000007981 3.97628 3.97628 3.97628 1.9234
0 0 0 0 0 0
TABLE F.2. Power Plant Waste Water Enission Factors, continued
LANDFI LL GAS PULVERI ZED KRAFT BLACK CARBONATE Nucl ear
COAL BJ LER LI QUOR FUEL CELL
Case Case Case Cases
Uncontrol | ed Fl ue Gas Coa
Eni ssions Lignite Coal Em ssions Natural Gas Gasi fication
12200- 20000 6869 10377
I b/ M I b/ Mh | b/ Mh I b/ MAh I b/ M
200 590 1800 300 360
1. 30E+00 2.9 8.9 1. 50E+00 1. 80E+00 0. 0056
6. 90E- 03 0. 0088 0. 027 4, 50E- 03 5. 40E- 03
0. 069 1. 20E-02 1. 40E-02
2.60E-01 0.018 3. 00E- 03 3. 60E- 03
2.30E-01 0. 37 1.1 1. 90E-01 2.30E-01
0.11 0. 34 5. 80E- 02 6. 90E- 02
0. 022 0. 053 1.10E-02 1. 30E-02
2.50E-01 0. 69 2.1 3.50E-01 4, 20E-01 0.0106
0.076 0. 23 3. 90E- 02 4, 70E- 02
0. 007 0. 021 3. 60E- 03 4. 30E- 03
2. 60E-03 1.1 33 5. 50E-01 6. 70E- 01 0.022
4. 40E- 01 0.074 0.23 3. 80E-02 4, 60E- 02
0.013 0. 041 6. 90E- 03 8. 30E- 03
3. 10E- 04 0. 00047 0. 0014 2. 40E- 04 2. 90E- 04
3. 70E- 06 0. 00014 0. 00042 7. 20E- 05 8. 60E- 05
3. 70E- 06 0. 00037 0. 0011 1. 90E-04 2. 30E-04
5. 20E- 05
1. 70E- 06
1. 50E-02
2. 40E- 05
3. 00E- 04
7.50E- 06
2. 20E- 05
9. 40E- 06
7.50E- 06
1. 90E- 08
3. 70E- 07
1. 70E- 06
0. 0008
0. 708343589 2.09298 6.31792 1. 057002 1.278206 0.0334
0 0 0 0 00. 050017
0. 000017
0. 05
TABLE F. 3. Power Plant Solid Waste Enm ssion Factors
FLUOR DAN EL
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PULVERI ZED FLU DI ZED S| MPLE COMVBI NED WOCD
COAL BEDGASI FI CATI ON CYCLE CYCLE WASTE
AGRI CULTURAL COGENERATI ONCOGENERATI ON
BO LER - COVBUSTOR COVBI NED COVBUSTI ON COVBUSTI ON AND
RESI DUE PLANT, #2 PLANT, #6
603 MW -244 MWV CYCLE TURBI NE TURBI NE FOREST
OL BOLER OL BAOLER
RESI DUE

St andard LowSt andard Low
90% Sul fur 90% Sul fur 95% Sul fur Natural Gas Natural Gas
Cases NOx NOx
Renoval Renoval Renoval Fuel Cases Fuel Cases Cases
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wast e
products:
| b/ MAh

al um num
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sol i ds

TABLE F. 3. Power Plant Solid Waste Enm ssion Factors, continued

COGENERATI ON
PLANT, NATURAL GAS
NATURAL GAS COVBUSTI ON
Nucl ear
BO LER TURBI NE

St andard Low
NOx

Conbust or Cases
Cases

No Steam St andar d
Exported Low NOx Dry

Conbust or
11020 8300
10377
0 0
0
0 0
0

COGENERATI ON
PLANT, NATURAL GAS
NATURAL GAS COMVBUSTI ON
Nucl ear
BA LER TURBI NE

St andard Low
NOx

Conbust or Cases
Cases

No St eam St andar d

Exported Low NOx Dry
Conbust or
0 0
0
0
0. 0278

COVBUSTI ON

PULVERI ZED

OF
MUNI Cl PALGEOTHERVAL LANDFI LL GAS CQOAL

SCLI D
WASTE

Cases
Dry
Scr ubber

and Fabric

Filter

COVBUSTI ON
OF

BO LER

Cases Case Case

Si ngl e Uncontroll ed Lignite
Fl ash Em ssi ons Coal

20080 12200-20000
130
3. 90E- 04

6. 10E- 04
7. 90E- 05

7. 90E- 04

0 0 0. 001869

PULVERI ZED

MUNI Cl PALGEOTHERVAL LANDFI LL GAS COAL

SCLI D
WASTE

Cases

Dry

Scr ubber
and Fabric
Filter

0
0

BA LER

Cases Case Case

Singl e Uncontrolled Lignite
Fl ash Em ssi ons Coal

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/18eis0182_f.html[6/27/2011 10:56:11 AM]

KRAFT CARBONATE
BLACK FUEL CELL

LI QUOR

Case Cases

Fl ue Gas Nat ur al

Em ssi ons Gas
0 0
0 0

KRAFT CARBONATE
BLACK FUEL CELL

LI QUOR

Case Cases

Fl ue Gas Nat ur al

Eni ssi ons Gas
0 0
0 0



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

0. 009
0. 0016

0. 0096
0. 0076
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APPENDI X G Response to Comments

Appendi x G contains a sunmary of the comments Western received on the Draft EI'S and
Western's responses to those conments. These comments were solicited through a 45-day
conmrent period during which eight public nmeetings were held to explain the concl usions
drawn in the Draft EI'S and to take comments. Meetings were held on ril 12, 1994 in

Al buquerque, N.M; April 18, Salt Lake Cty, Uah; April 19, Sioux Falls, S.D.; April 20,
Sacramento, Calif.; April 22, Denver, Colo.; April 25, Phoenix, Ariz.; April 28, Fargo
N.D.; and May 1, Ontario, Calif.

Western notified the nore than 5,000 individuals and organizations on its Program mailing
list of the availability of the Draft EI'S and the public comrent neetings. A nmailing also
included a copy of the 16-page executive summary fromthe Draft EIS. \Western

subsequently provided nore than 1,000 copies of the Draft EIS to interested people.

More than 130 people attended the eight nmeetings with many meki ng oral coments.

Western received 210 witten comrent letters on the Draft EIS. Western anal yzed the
comments received and considered themin preparing the Program proposal published in

the Federal Register on August 9, 1994 (59 FR 40543). Many of the comments addressed

the same issues. A nunber of letters noted agreement and support for comments subnmitted
by others. Because of the duplication of coments, references to other coments and in

an effort to conserve resources, Western chose to address the issues in a sunmary instead
of preparing responses to each individual comment. The identity of each commenter is set
forth I1n parentheses at the end of each nunbered conment in the appendi x. A sunmary of
comrents received on the Programduring the entire process and Western's responses were
included in the proposed Program notice to help the public understand Western's rational e
for its proposal. Including a copy of each letter and Wstern's individual responses would
add unneeded bulk to this EIS. A copy of all the comment letters received is available for
review at Wstern's Headquarters and area offices. The original correspondence is part of
the official record.

Comments on the Draft EI'S focused on these topics: resources and rates nodeling
capabilities, environmental benefits of the proBosed program treatnent of denmand-side
managenent, air enissions, treatnment of renewable resources, costs of integrated resource
pl anni ng, treatment of environmental externalities, fuel costs, conpliance w th NEPA,
generating plant capacity, Wstern and custonmer resource decisions, length of contract term
extensions, EIS process and scope, use of the resource pool, energy efficiency

requi renents, and program scope.

Comment 1 - nodeling approach: Agrees with aggregated sinulation in the draft EI'S, as
oPposed to system specific approach; agrees with general trend of the nodel results,

al t hough skeptical about sonme of the nbdel's concl usions/extrapol ati ons. Subregi onal
environnental effects have not been adequately addressed (M dwest Electric Consumners
Associ ation; Platte River Power Authority).

Response: Because of the size and conplexity of Wstern's service region, an

aggregat ed approach was determined to be nost appropriate in analyzing such a broad

program Because of its aggregate nature, the analysis tends to treat each Wstern area as a
whole. No one utilit% systemIs represented and nore of an area-w de average is assessed
This scale captures the diversity in resources, |oads, and trends represented across
Western's areas while avoiding many of the data requirenments that would be needed to

nodel individual utility systenms and then aggregate up to a regional level. Data
requirenents to analyze individual utility systens would have required access to proprietary

i nformati on, added trenmendously to the expense and schedule of the analysis, and may not

have provided nore credible results.

The regional approach was especially inmportant for environmental effects. Wthout

know edge Pertalning to where specific powerplants would be | ocated and then devel opi ng

anal ysis of each site, Western cannot predict how the programwi |l affect specific localities.
This level of analysis will be left to those devel oping and siting the projects.

Comment 2 - projection of environnental benefits: Environnental benefits displayed in
2015 woul d continue to grow if analyzed for the full 25-year contract term Environnmenta
trends would be stronger if the inpact analysis were extended out to 2025. (M dwest

El ectric Consumers Association; Ganite Falls; Oange City; Paullina).

Response: The simulation of the utility systemwas run to the year 2030. Results,

including estimates of environnental inmpacts, were reported for the study years 1995,

2005, and 2015. The results reported for the study years identify all trends that the utility
system sinmul ation identifies through its entire projection. However, as the projection
continues into the future, the uncertainty associated with the results becones nore

pronounced. Assunptions about econonic performance, fuel costs, and other key factors
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becone less reliable the farther into the future we attenpt to forecast. The tine horizon
enconpassed by the study years is consistent with utility industry standards for |ong-range
pl ans and provides the nost reasonable estinmates of potential effects.

Comment 3 - environnmental benefits understatenent: Environnental benefits are

understated by Western as the "no action" alternative predicts reliance on conbustion

turbi nes and conbi ned-cycle conbustion turbines in the future. This is unlikely, as coal is
certain to be part of the resource picture in the future (Mdwest Electric Consumers

Associ ation).

Response: Based on industry estinmates of capital and operating costs for alternative
technol ogies, the utility system anal ysis concluded that few new coal plants would be
constructed over the sinmulation period. This conclusion may be false for specific utility
systens that have different costs than those assuned or calculated. Sensitivity analyses on
various fuel price assunptions revealed little inpact on the resources for the BAO region
gKavanaugh et al. 1994). Neverthel ess, were coal plants avoided, rather than natural -gas-
ired conmbustion turbines and conbi ned-cycl e conbusti on turbines as projected, the
environnental benefit could be greater than estimted, all other things held equal
As noted on page 92 of the draft EIS, coal -fired generation is still the dom nant source of
power throughout the sinulations. For instance, coal still accounts for half of the installed
capacity in the BAO region. The dom nance of coal portrayed in Figure 4.6 is belied
somewhat because it is showi ng capacity. The role of coal-fired generation, because of
basel oad operation, is even nmore pronounced in the RRIM sinulations. The |oad/resource
bal ance conditions that evolve over tine in the RRIM reflect nore peaking requirenent
additions than baseload for the entire BAO region, as well. Wthin this aggregate, there
may be some systens that reflect different requirenents and that nmay devi ate sonmewhat
fromthis conposite view The RRIMresults for the BAO region definitely reflect a
continued, major role for coal

Ref erence: Kavanaugh, D.C., D.M Anderson, P.J. Barton, K F. Gygi, C D MCee,

WH. Mnroe, L.J. Sandahl, K K Tyler, GA Wight, AES Corp. 1994. A Sinulation
Model for Resource and Rate Inpacts in the Western Area Power Adm nistration Services
Areas. PNL-8721, Pacific Northwest Laboratory, Richland, WA

Comment 4 - demand-si de nmanagenent - custoner acconplishnments: Energy

managenent and DSM practices by Western's custoners have been considerabl e. Energy
efficiency acconplishnents are not sufficiently recognized. Conservation efforts are well
under way in the region, as shown in the Md-Wst/MSG "Conservation Database.™

Exi sting DSM achi evenents need to be docunented in accordance with the attached

VECA/ MBSG dat abase. The draft EI'S does not include peak demand nmeasures and needs

to take into account past DSM efforts. The draft EIS did not use reliable baseline data
when determ ning the potential for DSM conservation in Pick-Sloan. The draft EISis in
error in suggesting that limted DSM activity is taking place in lowa. Mny utilities are
presently coanYing with the na#ority of Western's proposals. OPPD and its custoners
are already inplenenting cost-effective DSM progranms. The history of activities by
Western's custoners docunents efficient/w se use of energy (Tri-County Electric

Associ ation; Verendrye Electric Cooperative;, East River Electric Power Cooperative
Central Montana El ectric Power Cooperative; Cooperative Power; Mssouri Basin

Muni ci pal Power Agency; Wodbi ne; Moorhead; Sioux Center; Vermllion; Shelby;
Breckenridge; Big Stone City; Wadena; Barnesville; Pierre; Detroit Lakes; Hartley;
Beresford; Manilla; Burke; Lakefield; Jackson; Lakota; Northwest |owa Power

Cooperative; lda County Rural Electric Cooperative; Mpnona County Rural Electric
Cooperative; North Wst Rural Electric Cooperative;, Basin Electric Power Cooperative;
Corn Belt Power Cooperative; Sheyenne Valley Electric Cooperative; Southwestern

M nnesot a Cooperative Electric; Wetstone Valley Electric Cooperative; Redwood El ectric
Cooperative; Cherry-Todd Electric Cooperative; FEM Electric Associ ation; Douglas Electric
Cooperative; Intercounty Electric Association; Mdwest Electric Consuners Association
Charles Mx Electric Association; Union County Electric Cooperative; Spink Electric
Cooperative; Kingsbury Electric Cooperative; Northern Electric Cooperation; Lake Region
El ectric Association; REE Electric Cooperative; Beadle Electric Cooperative; Sioux Valley
El ectric; Renville Sibley Cooperative Power Association; Nobles Cooperative Electric;
Lyon-Lincoln Electric Cooperative; Lincoln-Union Electric Conpany; Bonne Homme

Yankton El ectric Association; Traverse Electric Cooperative; Codington-C ark Electric
Cooperative; Oahe Electric Cooperative; H-D Electric Cooperative, Mnnesota Valley
Cooperative; Lyon Rural Electric CboPerative; Aiver-Mrcer Electric Cooperative

Plymout h El ectric Cooperative; RSR Electric Cooperative; Runstone Electric Association;
Federated Rural Electric; Central Power Electric Cooperative; Nebraska Public Power
District; Wodbury County; Litchfield; Tri-State CGeneration and Transmni ssion

Associ ation).

Response: For our analysis, ener?y efficiency is classified in three ways: 1) legislative
mandates that regul ators nust inplenment and enforce, 2) voluntary adoption of neasures

by end-users, and 3) utility-sponsored or co-sponsored conservation programs. The
estimates of DSM activity included in the utility system anal ysis accounted for all three
types of activity.
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The EI'S states the assunption that, on average, under the No-Action Alternative, Wstern
custoners in the Billings, Loveland, Salt Lake City Area Ofices invested in progranmatic
conservation nmeasures at a cost up to 20 mills per kWh. As a result of IRP activity, we
assunmed that these investment |levels rose to 35 mills per kW. The assunption for the
Phoeni x and Sacranento area offices is 45 mills for the No-Action Alternative. W
assunmed that these investnment levels rose to 50 mlls per kWh.

These programmatic investnents, along with legislative and voluntary activities, were
estimated in 2015 to result in the follow ng percentages of contributions to energy resource
needs for custonmers in each area office under the No-Action Alternative: Billings 6
percent, Loveland 10 percent, Phoenix 16 percent, Sacranento 13 percent, and Salt Lake
City 10.5 percent. The analysis found the followi ng further reductions in energy usage
under Alternative 8 Billings 10.5 percent, Loveland 13 percent, Phoenix 6.7 percent,
Sacranento 9.5 percent, and Salt Lake City 14.8 percent.

The assuned investnent |evels have renmined the sane for the final EIS. However, node

i mprovenents have resulted in new estinmates of resource contributions from conservation
in each area office. Under the No-Action Alternative, conservation resulted in the

following portions of energy resources: Billings 6 percent, Loveland 10 percent, PhoeniXx
13 percent, Sacranento 14 percent, and Salt Lake City 11.5 percent. Alternative 8 would
result in the follow ng additional reductions in energy usage: Billings 9.4 percent,

Lgvgland 14.8 percent, Phoenix 4.9 percent, Sacranento 6.9 percent, and Salt Lake Gty

13. ercent.

In de?erninin% the nerits of the assumed investnent levels, we reviewed the literature to
determine if better estimtes were possible. This review included the survey of nenber
utilities conpleted by the Md-West Electric Consuners Association and the ssouri Basin
Systens Group, the survey conpleted by Basin Electric Power Cooperative titled

Cooperative Conservation and Energy Efficiency Prograns, and the many summaries of

DSM activities received fromreviewers. Both surveys and the summaries were cited in the
comrents on the draft EIS. Based on this information we revised the EIS to better explain
the efforts underway in the Billings Area Ofice. The comments presented inpressive

i nformati on about the types of individual utility-sponsored activities under way. W also
concluded that there is no better broad-based statistical information available to suggest that
the investnent assunptions should be changed.

One strong influence on the contribution of DSMis the rate of building new structures. In
comparing the Area Ofices, the F. W Dodge buil ding database reflects conparatively
slower rates of historic and new building additions in the Billings, Loveland, and Salt Lake

City areas than in the Phoenix and Sacramento areas. As a consequence, the nodel used

for the utility system analysis shows relatively |ess buildin? efficiency gains for regions
where new additions or building stock growth is slower. Coupled with an inherited stock

that is of an older vintage on average, building energy efficiency would be less. Additional

i nformati on on building codes is presented later in this response.

The voluntary adoption of nmeasures is market driven. The analysis includes this type of
response to price in its assessnent of the alternatives. Past activities reflect the relatively
abundant and inexpensive power in the Billings, Loveland, and Salt Lake City area offices.

See Tables 3.15 and 3.16 in the EIS for further information about the relative costs of

power across the areas.

Energy Information Administration Sources

One reviewer specifically referred to data from the Energy Information Adm nistration's

1989 Commerci a Buildin? Characteristics (CBC) (EIA 1991) to question the assunption

that there are relatively fewer existing energy-efficient buildings in the Billings area. The
reviewer noted that an entry on p. 106 of the CBC showed that commercial buildings in the

M dwest with roof insulation consumed |ess electricity per square foot (13.2 kW) than

any other region in the country. ) )

This comrent raises the valid 1ssue of the applicability of data fromthe CBC. However,

we believe the reference intended was for p. 106 of the Energy Infornmation

Admi ni stration's Conmercial Buildings Energy Consunption and Expenditures 1989

(ﬁBEgEEC%EIA 1992a). Thus, we discuss the applicability of data from both the CBC and

t he .

The information referenced in the coomment (from p. 106 of the CBECE rather than from

the CBC) is a good exanple of deternininP suitability. The data show that for buildings

that have installed roof or ceiling insulation, electric energy intensity is 13.2 kW)/sqg. ft. in
the Mdwest. The finding for the West is 15.5 kWh/sq. ft.

These nunbers must be viewed along with their relative standard errors (RSE). The RSE

is calculated for any given cell 1n the tables by nultiplﬁing.the row RSE, shown in the right
colum, by the colum RSE shown in the top row under the headings. The RSE is )
described as"...a nmeasure of the reliability or precision of a survey statistic. The RSE is

defined as the standard error of a survey estinmate, expressed as a percent of the estimate.
For exanple, an RSE of 10 percent nmeans that the standard error is one tenth as large as the
survey estimte (EIA 1992a p. 462)."

For the Mdwest result, the RSE is 7.2 percent. This means the result is accurate to within
7.2 percent. The resulting range for the Mdwest nunber is 12.2 to 14.2 kW/sq. ft. For
the West, the RSE is 8.44 percent. The resulting range for the Wst is 14.2 kW/sqg. ft. to
16.8 kWh/sqg. ft. Qualitatively it appears that the Mdwest nunbers show | ess electricity
consunption per square foot of space. However, the conparison is within the range of
standard error, which makes it difficult to draw a definitive concl usion.

There are two additional considerations. The first pertains to the applicability of the CBC
and CBECE. The data in these docunents are arranged by census region. These regions
flglpOﬁréy with the boundaries of Western's Area Ofices, making it difficult to interpret as
publ i she

The M dwest region, as referenced in the coment, includes 12 states, five of which are
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outside Western's service territory and include major population centers. These non-

rel evant states include Wsconsin, Illinois, Mchigan, Indiana, and Chio. Wuere entries are
broken out into the West-North Central division of the Mdwest, the states have a closer )
match but still include msmatches with the Billings area, such as the inclusion of Mssouri

and Kansas, all of lowa and M nnesota, and none of Montana. This problemis
exemplified by the results for electricity consunption and conditional energy intensity in
buil dings heated with electricity. For all buildings heated with electricity, the Mdwest is
found to have the greatest national consunption at 19.4 kWh/sq. ft. However, the West-
North Central division of the Mdwest is found to have 16.0 kW/sq. ft. when considered
by itself. Further differentiation is not possible using this publication
Simlar problens arise for the Wst region, which includes the follow ng areas outside of
ngtern‘s service territory: Al aska, Hawaii, Oregon, Washington, |daho, and part of

nt ana.
The second consideration is that the analysis in the EIS is based on nore than the
conpar ative energy-efficiency of existing building stocks across Area Offices. The
analysis is also based on the ratio of new to older buildings, the rate at which new
buil di ngs are being constructed, and the energy-efficiency of these new buildings. This
i ssue is described above in the discussion of the F. W Dodge database
The revi ewer al so suggests that data fromthe EIA' s Household Energy Expenditures 1990,
(EI'A 1993a) does not supBort the assuned differentiation between the Area Offices. The
page nunbers referenced by the reviewer (p. 106 and pﬁ. 292-293) do not seem applicable.
For purposes of the EI'S analysis, this docunent has the sanme linitations and
inconpatibilities as the comercial studies discussed above. This finding also applies to
the following reports, which were reviewed for applicability:

* Energy Information Administration (EIA), Ofice of Energy Markets and End Use.
1992b. Housing Characteristics 1990. U S. Departnent of Energy, Wshington, D.C

* Energy Information Administration (EIA) Ofice of Energy Markets and End Use.
1993b. Househol d Energy Consunpti on and Expenditures 1990, Suppl enent: Regi onal

U S. Departnment of Energy, Washington, D.C
O her Data Sources

Data fromthe Electric Power Research Institute's 1992 Survey of Electric Uilities

surveyed participation in utility DSM programs (PRI and SCI 1993). The EPRI study

reports findings for Participation rates across a nunber of regions. The Western region

includes nost of California, a portion of Nevada, Arizona, part of New Mexico, Col orado

the eastern part of Womi ng, and the southwest corner of South Dakota. The West-Centra

region includes an eastern slice of Mntana, North Dakota, the remai nder of South Dakota,

Nebraska, |owa, M nnesota, Wsconsin, Mchigan, Illinois, and part of Mssouri. The

regi onal definitions do not match those of the census data, nor are they aligned with

Western's Area Ofices. Because of the difficulty in aligning the results with Area Ofice

boundaries, this study was not incorporated in the analysis.

OCak Ridge National Laboratory conducted national surveys of utilities to conmpare DSM

i nvestnment |evels and percentage reductions in retail sales (Hrst 1992 and 1993). Findings

were reported by state and by federal region. This source had the nost applicable regiona

reporting of any survey information reviewed because of its focus on investnment |evels and
its reporting breakdown:

* In a survey of 363 investor-owned and public utilities nationally, utilities in
California were shown to invest 1 to 2 percent of their revenues in DSM Uilities in
Nevada and M nnesota were shown to invest 0.7 to 1 percent. All other states in Wstern's
service territory were shown to invest less than 0.7 percent.

* In a survey of 439 investor-owned and public utilities nationally, utilities in
California, Nevada, and Montana were shown to have saved 0.7 to 1 percent of retail sales
by DSM Al other states were shown to have saved |ess than 0.7 percent.

* By federal region, the West (California, Nevada, and Arizona) was shown to invest
1.7 percent of revenues in DSM The North-Central (Mntana, Wom ng, U ah,

Col orado, North Dakota, and South Dakota) invested 0.3 percent of revenues in DSM
The Western region aligned fairly closely with a conbination of the Phoeni x and
Sacramento area offices. The North-Central region captured nmuch of the Billings
Lovel and, and Salt Lake City area offices, but excluded M nnesota, |owa, Nebraska,
Kansas, and Texas.

A survey of 2,039 public power utilities conducted by the American Public Power

Association in 1991 (APPA 1992) found that public utilities in general have been

aggressive investors in DSM For exanple, the findings state that public utilities represent
17 percent of electric industry expenditures on DSM but only 13 percent of total electric

i ndustry revenues. The survey found that 75 percent to 100 percent of respondents in
California, Arizona, and Nebraska have DSM programs. The study found that 0 percent to

6 Percent of respondents in Nevada, Montana, and New Mexi co reported DSM prograns.

Fifty to 74 percent of the respondents in North Dakota, M nnesota, Woning, Utah, and

Col orado are shown to have DSM programs. The study reports that 38 percent to 49

percent of respondents in South Dakota and |lowa are running programs. And 7 percent to

37 percent of the respondents in Kansas reported having prograns.

Bui | di ng Code | nformation

State building codes influence building practices and the installation of energy efficiency
neasures in new and renodel ed structures. The Mdel Energy Code (MEC) was

devel oped by the Council of Anerican Building Oficials (CABO primarily for residential
applications. Thus, states that adopt the 1992 MEC for conmercial applications do not

nmeet the commercial standard set by the Anerican Society of Heating and Refrigerating

Engi neers (ASHRAE) in Standard 90.1 1989. The follow ng, taken from a survey
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completed for the U S. DOE (1994), is a description of energy-related building codes for
the Area Ofices:

Sacranent o and Phoenix Area Offices: California has a state-devel oped code that exceeds
ASHRAE Standard 90.1 1989 and the 1992 MEC in ternms of efficiency and scope.

California uses state-devel oped codes for both the conmercial and residential sectors, as
contained in Title 24. Nevada residential and commercial codes neet the 1986 MEC but

not Standard 90.1 1989 or the 1992 MEC. Arizona has state-devel oped codes that are
voluntary and do not neet Standard 90.1 1989 or the 1992 MEC.

Salt Lake City Area Ofice: New Mexico, Texas, and UWah all enforce conmmerci al

bui | di ng codes, but none of them nmeets or exceeds Standard 90.1 1989 for general
applications. Texas uses Standard 90.1-89 as its conmmercial building code, but applies it
to state-owned buildings only. Texas does not enforce a residential building code. New
Mexi co and Utah use the 1989 MEC for residential buildings, which neets the 1992 MEC
Lovel and Area Ofice: The three major states covered within LAO are Col orado, Kansas,
and Womi ng. None of the states has either a comrercial or residential building code that
meets Standard 90.1 1989 or the 1992 MEC. There is no state-w de conmercial building
code in Colorado. Kansas enforces state-devel oped codes; however, these codes do not
meet the Standard or the 1992 MEC. The state of Wom ng recomends using the 1989

MEC for residential buildings, but the code is not mandatory.

Billings Area Ofice: The states of lowa, Mntana, North and South Dakota, and Nebraska
do not have a comercial building code that neets Standard 90.1-89. M nnesota has a
state-devel oped code that exceeds Standard 90.1 1989 and the 1992 MEC. Mbntana al so
exceeds the 1992 MEC. (Qher states in the Billings area do not exceed the 1992 MEC

Ref er ences:

Anmerican Public Power Association (APPA). 1992. Denand- Side Management in Public
Power: The Quiet Revolution. Washington, D.C

Energy Information Admnistration (EIA). 1991. Commercial Building Characteristics
1989. U. S. Departnent of Energy, Washington, D.C

Energy Information Admnistration (EIA). 1992a. Conmercial Buil dings Energy
Consunption and Expenditures 1989. U. S. Departnent of Energy, Wshington, D.C

Energy Informati on Admi nistration (ElA), fice of Energy Markets and End Use.

1992b. Housing Characteristics 1990. U S. Departnent of Energy, Wshington, D.C
Ener gK Informati on Administration (EIA), Ofice of Energy Markets and End Use. 1993a.
Househol d Energy Consunption and Expenditures 1990. U. S. Departnent of Energy,

Washi ngton, D.C,

Ener gK Informati on Administration (EIA), Ofice of Energy Markets and End Use. 1993b.
Househol d Energy Consunption and Expenditures 1990, Supplement: Regional. U S.

Depart ment of Energy, Washington, D.C.

Hrst, EE 1992. Electric-Uility DSM Prograns: 1990 Data and Forecasts to 2000. Qak
Ri dge National Laboratory, Oak Ridge, Tennessee.

Hrst, E£ 1993. Electric-Uility DSM Program Costs and Effects: 1991 to 2001. QCak
Ri dge National Laboratory, Oak Ridge, Tennessee.

Pl exus Research, Inc. (PR) and Scientific Communications, Inc (SCl). 1993. 1992
Survey of Uility Demand-Si de Managenment Programs. EPRI TR-102193, Electric Power
Research Institute, Palo Alto, California.

U S. Departnment of Energy (DOE). 1994. Report to Congress, Building Energy
Efficiency Standards Activities Conducted Pursuant to Title 1, Subtitle A Section 101 of
the Energy Policy Act (draft). EE-1167, U S. DOE, Washington, D.C.

Comment 5 - air emissions: References to CO2 as anything other than an enission _
shoul d be deleted fromthe draft EIS (East River Electric Power Cooperative; Cooperative
Power; Capital Electric Cooperative; Janes Valley Electric Cooperative; Lincoln).

Response: The final EIS refers to CO2 as an em ssion.

Conment 6 - nodeling assunptions: Retirement of generating units is overly sinplistic

and contains no information fromutilities. In Figure 4.6 (p. 93), coal plant retirenents are
too aggressive. OPPD s coal -fired North Omaha Power Station has units approaching 40-
years of operation with no plans for retirenent in the near future. 1In fact, the units are

expected to be available for at |least 60-years. Wstern should reconsider the 30- to 35-year
life assunption for existing coal -fired units. OPPD does not plan to retire its coal -fired
facilities during the study period because of the high cost to build replacement capacity.
OPPD reconmends that existing coal-fired facilities not be retired during the study period
unl ess Western has information from the power plant owner/operator that a retirenent is
schedul ed or planned during the study period. In Section 3.2 (p. 36) a statenent is nade
that "retired coal plants are likely to be replaced with other technologies.” How was this
determ ned? Does the RRIM nodel determ ne the nost econonmic replacenent? Were

repl acenent coal -fired facilities considered? (Cooperative Power; Oraha Public Power

District; Tri-State CGeneration and Transm ssion Associ ation).

Response: As discussed in Section 3.7 and 4.2 of the final EI'S, individual generating
units are grouped into honogeneous classes, which formthe basis for prog ecting the |ong-
run capacity expansion paths for the Wstern regions. Such aggregation facilitated the
ready use of generic data from the EPRI Technical Assessnent Quide (TAG (EPRI 1989).

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/19eis0182_g.html[6/27/2011 10:56:09 AM]



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

One of the conmponents of the cost and perfornmance characteristics listed in the TAGis the
unit life (in years) that is used by utility system planners in routine screening anal yses
Because of the |ink between capacity/plant expenses and financial/rates computations, we
used the EPRI TAG pl anning assunptions for the book |life of plants. These covered the

followi ng: coal -fired steam - 30 years; conbined cycle conbustion turbine plant - 30 years
conbustion turbines - 20 years; and renewabl e (non-hydro) technol ogies - 20 years. For .
the physical life of the units, longer lives were assunmed to reflect, in part, |ife-extensions

and refurbishnents, and the unit indivisibility elements of |arger, basel oad types of
capacity. The following were used in this regard: coal -fired steam - 100 years; conbi ned
cycle conbustion turbine plant - 50 years; conbustion turbine - 50 years; and renewabl es -
75 years. Thus, the physical retirenent was extrenely gradual over the initial 15 to 20
years of the Program simulations

The RRIM nodel is based on conventional resource screening criteria for planned plant
addi ti ons when existing installed capacity is insufficient to neet demand. It basically
conmpares the capital and running cost of the different technol ogies and sel ects the |east-cost
one to neet the forecast-load duration curves over the planning period. Because of
boundary sol ution and non-vortex solutions commonly associated with strict progranm ng
aﬁproac es, the nodel uses a probablistic nodel to help select the new technol ogies from
the array of options that RRIM "constructs."

Ref erence: Electronic Power Research Institute (EPRI). 1989. The Technica
Assessnent Cuide, Vol. 1, "Electricity Supply 1989." EPR p-6587-6, Palo Alto, CA

Conment 7 - renewabl e resources data: The amount of renewabl e generation does not

appear to be accurate (Cooperative Power).

The draft EIS understates estinmated projected use of wind energy. Table S. 4, the 1995
expected capacity for wind energy is 1,600 MN This is the present capacity for the
Altanmont facility alone. Two other California facilities, San Gorgonio and Tehacha%i (both
in the Phoenix marketing area), equal Altanont's output. Also, only mninml renewable
generation is Projected for 2015 (Bureau of Land Managenent).

Response: Tables S. 4 and 4.1 have been corrected to reflect the information used in the
anal ysis. The input assunptions for renewable energy were produced froma review of the
literature that included a nunber of surveys of renewable potential in Wstern's service
reglon. The review al so included a nunber of interviews wth experts at U S DOCE

| aboratories and industry associations. Sources of information and assunptions are
described in Appendi x E of Kavanaugh et al. (1994).

Ref erence: Kavanaugh, D.C., D.M Anderson, P.J. Barton, K F. Gygi, C D MCee,

WH. Mnroe, L.J. Sandahl, K K Tyler, GA Wight, AES Corp. 1994. A Sinulation
Model for Resource and Rate Inpacts in the Western Area Power Adm nistration Services
Areas. PNL-8721, Pacific Northwest Laboratory, Richland, WA

Comment 8 - enmission credits: The final EI'S should also consider the effect of SO2
em ssion credits on custoners. New al | owances woul d have to be Furchased from ot hers,
per haps new custoners. This cost and benefit go beyond the sinple loss of a hydro

al l ocation (M ssouri Basin Minicipal Power Agency).

Response: The issue of SO2 emission credits is complex and of enornous interest to

owners of coal -fired power plants. A brief description of the issue is presented in
Appendi x A of the EIS. W do not believe further analysis of this issue would materially
impact the trends predicted in the EIS. The analysis found that few additional coal -fired
power plants will be constructed through the Flanning horizon. Coal -fired power plants are
the key source of SO2 in the United States, although western coal is rmuch |ess of a polluter
than eastern varieties. The inposition of additional costs (for pollution-control equipnent
or to purchase credits) would not change the identified trends.

gbnnEnt 9 - Incremental DSM The draft EIS prediction of 11.6 percent additional energy saving
or

non-generating public utilities in the BAO in 2015 due to the Programis too high. Disagree
with the Program forecast that our custoners will use 5 to 15 percent |ess energy in 2015

The inplenmentation of Western's Program will not increase customer investment in cost-
effective DSM prograns to the degree WAPA forecasts. OPPD and its custoners are

al ready inmplenmenting cost-effective DSM progranms. The Program draft EIS estimates 5 to

15 percent energy savings through conservation efforts. This is above the projected

nat1 onal average (M ssouri Basin Minicipal Power Agency; QOmaha Public Power District;

Bureau of Land Managenent, Rawins District).

Response: The surveys and other information submitted by Western's custonmers in the

BAO denonstrates a history of active DSM activity, especially in the areas of |oad shaping
The results Presented in the EIS represent a regional perspective of potential savings, even
though specific utilities may have quite different circunstances. The results are not an
attenpt to establish goals or criteria for use in judging utility performance. Rather, the
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analysis is geared toward identifying trends useful in assessing environmental inpacts.
The predicted savi ”P.S (11.6 percent in this instance) for the year 2015 are likely to be
i naccur ate when apB ied to any glven utility. Specific utilities may find nore or |ess
savings, but probably will not hit the prediction.

Conment 10 - I RP costs: The cost of IRP understates nmonitoring and verification expense
(M ssouri Basin Minicipal Power Agency; Ganite Falls; Oange Cty; Paullina).

Admi nistrative costs of IRP estimated in the draft EIS do not appropriately recognize the
cost of monitoring and evaluation (M dwest Electric Consumers Association).

Response: The focus of the analysis is the first-time cost of preparing an IRP. These
esti mates were conpared with actual costs from Wstern custoners to assure a reasonable
range. Monitoring and verification increnental costs are likely to be even nore variable

than first-time |RP preparation costs. The increments will depend on the prograns
established as a result of the IRP, and the level of nonitoring and verification. These costs
will vary considerably anong Western's custoners.

Comment 11 - emission reference: Al references to CO2 should be renpved, since it is
pure specul ation that CO2 contributes to climate change (Basin Electric Power
Cooper ati ve).

Response: This issue is discussed in Appendix A of the EI'S, which has been updated for
the final EIS.

Comment 12 - air enissions - end-use technology: Sone electrical end-use technol ogies

are so efficient that a net reduction in CO2 takes place on their adoption. This Is recognized
in the Cdinton Clinmate Change Action Plan. The National Acadeny of Science

recommends increased efficiency of electricity use that will lower the real costs of electricity
supply (Basin Electric Power Cooperative).

Response: Electric technol ogi es have been shown to mitigate CO2 em ssions as well as
other environmental issues, such as hazardous waste production, and water effl uent

rel eases. The degree to which CO2 reductions occur depends on the technol ogy being

i ntroduced, the technology being displaced, and the nix of power plants providing the
electricity. Techniques for calculating CO2 emnissions reductions are being devel oped by
the U S. DOE. For nore information, see Sector-Specific |Issues and Reporting

Met hodol ogi es Supporting the General Guidelines for the Voluntary Reporting of
c(%gg?house Gases under Section 1605(b) of the Energy Policy Act of 1992 (DPE/ PO

Reference: U.S. Departnent of Energ%/ (DOE). 1994. Sector-Specific Issues and
Reporting Methodol ogi es Supporting the General Quidelines for the Voluntary Reporting
of Greenhouse Gases under Section 1605(b) of the Energy Policy Act of 1992. DPE PO
0020), U. S. DOE, Washington, D.C.

Comment 13 - environnental externalities: Wstern should renove the statenent that is
found on p. 50 (of the EIS) stating that neither the North Dakota nor South Dakota Public
Utility Conmi ssion has awareness of environnental externalities (Md-west Electric
Consuners Association; Basin Electric Power Coorperative).

Response: The statenent reads, "North Dakota and South Dakota are rated as none." In

the EIS text the previous paragraph defines "none" as "the state has no rules or approaches

for incorporating environnental externalities into utility planning, and there are no known
plans for the state to develop such rules.” Qur intent was not to inply that these states have
no awareness of these issues, only that these states do not intend to establish rules

regardi ng these issues. Section 3.6 has been revised to be noreclear.

Conment 14 - DSM regul ation: Table 3.9 appears to suggest that there is no DSM in
North Dakota or South Dakota. The attached docunent, Cooperative Conservation Energy
Efficient Progranms, shows significant activity in this region (Basin Electric Power
Cooper ative).

Response: The table was intended to sunmarize state rules for DSM and I RP activities.

Tlhese states do not have rules affecting DSM Section 3.6 has been revised to be nore
clear.

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/19eis0182_g.html[6/27/2011 10:56:09 AM]



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

Comment 15 - DSM projections: W are concerned that overly optimistic DSM ) )
participation |levels are assumed for the future (Omha Public Power District; Basin Electric
Power Cooperative).

Response: Two key assunptions anpbng a wide array of parameters in the DSM program ]
design are those relating to participation rate and programranping rates. All are subject to
consi derabl e uncertainty, especially for |ong-range resource planning sinulations. At the
regional level, the uncertainty may not be as conparabl e because of offsetting deviations,
but for individual systenms, deviations are likely to surface

Program desi gn paraneters |ike these are held invariant across the No-Action and Program
Al ternatives, so differences in the Alternatives did not originate here. Sonme sensitivity
anal yses were conducted on RRIM (Kavanaugh et al. 1994) and showed stabl e outcones

Ref erence: Kavanaugh, D.C., D.M Anderson, P.J. Barton, K F. Gygi, C.D. McCee,

WH Mnroe, L.J. Sandahl, K K Tyler, GA Wight, AES Corp. 1994. A Sinulation

Model for Resource and Rate Inpacts in the Western Area Power Admi nistration Services
Areas. PNL-8721, Pacific Northwest Laboratory, Richland, WA

Comment 16 - DSM inducenent: Delete the statenment on page 48, "Even if public utilities
are not regulated directly, they may feel pressure to match the |evel of service provided by

nearby private utilities. If investor-owned utilities develop aggressive DSM prograns as a
result of state requirenments or their own planning, public utilities nmay follow suit to satisfy
their custoners.” We would suggest it is the I1QUs that are follow ng or |agging behind,

not the Fublic utilities of North Dakota and South Dakota (Capital Electric operative
James Valley Electric Cooperative).

Response: The statenent has been clarified

Comment 17 - fuel costs: Coal and natural-gas prices in Table 4.5 (p. 86) are too |ow.
For 1990, OPPD s average coal and natural gas prices were 0.74 and 2.27 cents per
mmBtu. W agree with the real escalation rates (QOmaha Public Power District).

Response: The initial utility prices for gas supply have been updated (see Table 4.5 in the
final EIS). As noted in Section 4.2 of the EI'S, the values are not intended to be those of a
specific system They represent tyPicaI val ues based on historical data for broad regions
spanni ng, In some cases, a nunber of large states. |Individual values that differ from

typical values listed in Table 4.5 can be expected, but the central tendency across al
supplies should be reflected here.

Conment 18 - |l oad growth assunptions: The BAO | oad growth assunptions for peak

demand (1.0 percent) and net electricity use él.o percent) in Table 4.7 (page 91) are too
low. OPPD s |atest forecast, dated August 1993, projects a peak demand growth o .
percent per year during the 1993-2017 tinme period. Net systemrequirenments are Projected
to increase at 1.6 percent per year during this sane period causing systemload factors to
i mprove. The April 1, 1993 MAPP Load and Capability Report forecasts peak denand to
increase by 1.4 percent per year and energy to increase 1.9 percent from 1993 to 2002
(Omaha Public Power District).

Response: Peak demand and energy usage are determned within the RRIM from a broad )
array of assunptions about business activity, enployment, fuel -price escalation, inflation
and 1nterest rates. Thus, load forecasts can differ due to a number of reasons, just one of
which is the internal structure of the nodels. The time horizons of each of the forecasts
differ somewhat, so it is possible that year-to-year differences in initial conditions and
endpoi nts could also account for slight differences in forecasted rates of growth. The
NERC- MAPP forecasts are a result of nmenber utility subm ssions and for a ten-year period
only. Further, a uniform nmethodol ogy and a set of input assunptions across all the

menbers is unlikely. Reconciling these two major sources of observed differences could
narrow the resulting disparities further, although they are quite snall.

Mor eover, the effect on the inpact analﬁses bet ween the No-Action case and the Program

Al ternatives have been mnuscule when the sane adjustnents are nmade to both groups of
Alternatives. Al things considered, the forecasts reviewed did not indicate |arge enough
differences to warrant additional study. A discussion of the structural ingredients of the
Ioadlfozeggsgs can be found in Section 4.2 of the final EIS and in Chapter 3 of Kavanaugh
et al. (1994

Ref erence: Kavanaugh, D.C., D.M Anderson, P.J. Barton, K F. Gygi, C D MCee,

WH. Mnroe, L.J. Sandahl, K K Tyler, GA Wight, AES Corp. 1994. A Sinulation
Model for Resource and Rate Inpacts in the Western Area Power Adm nistration Services
Areas. PNL-8721, Pacific Northwest Laboratory, Richland, WA
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Comment 19 - nodeling results: Potential inaccuracies in the nodel may not be of a nature
that would change the results. Do not redo any of the work on the draft EIS, as the process
has gone on |ong enough. W have concerns about the draft EIS analysis, but do not favor
prolonging the EI'S process through I engthy revision of the study nodel (Cooperative

Epmeri ;Admest El ectric Consuners Association; Nebraska Public Power District,

i ncol n).

Response: As a result of comments received in the public review of the Programdraft EIS
sone updates and revisions to the RRIM assunptions and franmework were made in

support of the inpact analysis for the final EIS. For a sunmary of the refinements, see
Kavanau%h and Tyler (1994). These revisions did not prolong the EI'S process.

One such change was nade in the presentation of the resource stacks shown in Figures 4.6
through 4.10 in the final EIS. The stacks were changed fromthe draft EIS to show

nanmepl ate capacity rather than capacity adjusted for availability or a capacity factor. In
comparison wth the draft, the final stacks tend to show | arger capacity numbers. Further,
the | oads shown in the final stacks are net of interregional exports and inports

Anot her change refined the nodel's treatnent of nonfirm energy and short-termfirm

energy. These changes tended to danpen the differences found between the alternatives,

but 1 nproved the nodel's ability to account nore realistically for energy that becones
avail able as a result of Western's actions.

Ref erence: Kavanaugh, D. C., and K K. Tyler. 1994. A Sinulation Mdel for Resource

and Rate Inpacts in the Western Area Power Adnministration Services Areas: Supplement.
Paci fic Northwest Laboratory, Richland, WA

Conment 20 - NEPA conpliance: On page x of the summary and 80 of the report, there is

a statement that should be clarified: "As specific resources are chosen, additiona
envi ronnental analysis will be necessary. Wstern will conplete these analyses for the
resources that the Agency initiates, if any.” W hope this statenment does not indicate that

this draft EIS is an ongoing process. This is a one-time process and should not be
reinitiated until contract extensions expire. Evaluation of other options should be handl ed
by the custonmer under the IRPs (Lincoln).

Response: The statenent is an acknow edgenent by Western that if the agency shoul d
devel op resources, which it has no plans of doing, it will conply with NEPA and ot her
applicable environmental |aws. Western's custoners and other devel opers will be
responsi bl e for analyzing environnental issues and conplying with environmental federal,
state and local laws for the projects they initiate. The statenent has been clarified

There are further Western actions that will likely refer to the Program EIS. One exanple is
the Sacramento Area Office's 2004 Power Marketing Program EIS. The Sacranento EI S
will use the Program as a source of data and analysis, and may use elenments of its

alternatives in assessing the inpacts of potential power marketing prograns for the Central
Valley Project. Qher Western actions nay draw on the Program EIS in this nanner.

Comment 21 - DSM projections: Page x of the summary states, "The Phoeni x and

Sacranento areas were projected to experience |ess reduction because a substantial anount

of conservation activity already exists there and is contained in the no action alternative
Billings, Loveland and Salt Lake City, where energy-efficient buiIdinPs nmake up a smaller
portion of the building stock are predicted to have a larger potential savings." This seens
to be contradicted on page 98 where the relative shares of DSMin the resource stack are

di scussed. Phoeni x and Sacramento show 13 percent and 16 percent DSM for future

resources options where Billings, Loveland, and Salt Lake Gty have 6 percent, 10 percent
and 10.5 percent, respectively. |f the nodel is picking econonic DSM then there 1s nore
econoni ¢ DSM in Phoeni x and Sacranmento (Lincoln).

Response: The shares and associated narrative are updated and clarified in the final EIS
Note that the summary discussion of DSMs contribution to neeting energy-service
denmands is a conparison across Alternatives, not across regions in a given Alternative. In
the baseline or No-Action Alternative, the percentage shares are as cited in the final EI'S
However, the conparison discussed in the sumary chapter is not across the Area Ofices

of Western in that Alternative. Rather, the increased role of DSMin BAO, LAO, and

SLCAO areas is relative to the role of DSMin PAO and SAO  These results are largely
fromthe differences in their respective building stocks. The increase in resource share
accounted for by DSM investnents in BAO LAO and SLCAO is sonewhat greater than

what RRI M devel oped for PAO and SAO under the Program Alternatives.

Comment 22 - load control: It does not appear that the draft EIS assumed any |oad control
The only DSM options considered were for conservation. This seems to be overlooking a
significant option that is being utilized extensively in this region. Eastern Division
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custoners have done nuch, especially in |oad managenent. Mich has been acconpli shed

in the past regarding |oad control, efficient equipnent, energ¥ audits, weatherization |oans,
etc. Qur history of activities docunents efficient/wi se use of energy (Lincoln; East River
El ectric Power Cooperative; M ssouri Basin Minicipal Power Agency).

Response: Traditionally, |oad managenent has occupied a collateral status with
conservation in conservation and | oad-managenment resource options. UWilities customarily
rely upon the follow ng resource options to shed | oad during periods of peak denand: 1)
interruptible rates to high load-factor/industrial custoners; 2) voltage reduction; 3) cycling
end-use applications like electric hot water heating; and 4) system efficiency inprovements.
Interruptible tariff structures are not nodeled in the RRIM nodel, so that option is
precluded. While the other utility |oad nanagenent oFtions represent, in many instances,
econoni cal ways of neeting firm peak demands at high levels of reliability, presunably,

such "systemside" efficiency/load managenent efforts would be invariant across all
alternatives. The Program would be unlikely to cause any aPpreciabIe difference in

response. Since the differential inpacts would then be null, the conplex representation of
such activities in the existing RRIM nodel would produce little net influence on its outputs.

Comment 23 - fuel switching: Increases in the cost of power will lead to fuel swtching
and increase greenhouse gases (Cherry-Todd El ectric Cooperative).

Response: The analysis captures changes in greenhouse gases resulting from fuel selection
for power plants, but is not intended to capture emissions fromend uses. Gven the
nodest inpacts on rates and the net effects on |loads of all factors in the nodel, we
conclude that fuel -switching at the end-use |level would not alter the trends anong the
Program Al ternati ves.

Conmment 24 - generatin? pl ant capacity: In pendi x E, p. 206, Kraner and Scottsbl uff
are listed as active plants and the capacity tor several NPPD resources are listed incorrectly.
Al t hough we understand that these values may not have been directly used in the analysis,
they should be correctly included in the final EIS using the current accredited capacity, For
exanpl e, Cooper - 778 MN Gentleman - 1278 MV Sheldon - 225 MAN Canaday - 107
MN Kingsle% - 38 M\ Hallam - 50 MW and M:Cook 49 MWV Kramer and Scottsbl uff
shoul d not be included on the list (Nebraska Public Power District).

Response: Appendi x E has been corrected to show the updated nunbers for plants that are
listed on the map (Figure E. 1). The database shown in Appendix E was taken from Power
Magazi ne (1991), from MG awHill Energy Publications Goup. As the coment

i ndi cates, the resource information presented in Table E.1 is for purposes of illustration to
show the diversity and conplexity of the electricity generation plants in the Wstern region.
The actual input to the nodel was Western's Resource Database (1991), which reflects all

the listed values. The database presented in Apﬁendlx E was used for quality assurance
purposes in preparing the Western database for the anal ysis.

Ref erence: Western Area Power Administration. 1991. 1991 Resource Database

Western Area Power Administration. Golden, Col orado.

Power Magazine. 1991. "Electric Uility CGeneration Plants in Operation,” (map) 6th ed.

McG aw H || Energy Publications G oup, New York.

Comment 25 - data annotation: Many of the basic elenents used to develop data tables

merit notation. The nmmjor source of data used to develop the sPreadsheets is the 1985 EPA
em ssions data, which was replaced in 1993 for npost criteria pollutants. W question the
validity of regional data since table F.1 lists the mninumrange (for SOx) at 0.449 while
Rawhi de Energy Station is 0.13 and Craig Station Il is 0.20. The average pul verized coa
emssions in Table 4.1 at 1.6 for 90-percent renpbval of SO2 seens high for western coa
which is prinmarily subbituminous and lignite. Platte River's Rawhide station is 80-percent
renoval and SO2 enissions are 1.1 Ibs/MMW. The data nerits redevel opment since we
understand that at |east one entire 225 MN power plant (The Republican River Plant) was
noved out of the United States in the 1980s.

There is mssing data in the Appendix F tables, sone of which has been in existence since
1989. For exanple, conbustion turbines have emission factors in the EPA Air Toxic
Pol | utant Emi ssion Factors Report which could have been incorporated in the Appendix

tabl es. (Platte River Power Authority).

Response: See Appendix F for changes in the text to better explain Table F.1. The
environnental inpact factor for SOx emtted from pul verized coal plants chosen for the

anal ysis was calculated by Fluor Daniel Inc., in 1991, as referenced in Appendix F. The
EPA 1985 source was not selected for the analysis but was included in the conparison of

28 references used to evaluate generic factors that may be enployed. Conparisons wth

any specific plant may yield substantial differences with the generic value because it nust
represent a broad varlety of technol ogi es, efficiencies and fuel sources.

The generic environmental inpact factor used in the analysis for SO2 emni ssions from

pul veri zed coal plants is 1.6 | bs/MMW. For conparison, the reviewer references 1.1
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| bs/ MMh as the actual emission level for a specific plant. Gven the range of val ues
included in the literature, these appear reasonably simlar. To change the analysis
substantively, the factor for a pulverized coal plant nust change dramatically relative to the
factors for other technologies. The factors for conbustion turbines 0.009 and comnbi ned-
cycl e conbustion turbines (0.006) are three orders of magnitude |ess than either factor for
coal. Gven these differences, we find the existing factors adequate for the analysis
EPA 1985 is updated on a regular basis. For our calculations, the 1985 base naterial had
been updated using the follow ng suppl ements:

United States Environnmental Protection Agency (EPA). 1986. Supplenent A to

Conpi l ation of Air Pollutant Em ssion Factors, Volune 1. Stationary Point and Area
Sources. U S. Governnment Printing Ofice, Washington, D.C

United States Environmental Protection Agency (EPA). 1988. Supplenent B to

Conpilation of Air Pollutant Em ssion Factors, Volune 1: Stationary Point and Area
Sources. U. S. Governnment Printing Ofice, Washington, D.C

United States Environnmental Protection Agency (EPA). 1990. United States

Environmental Protection Agency (EPA). Supplenment C to Conpilation of Air Pollutant

Emi ssion Factors, Volume 1. Stationary Point and Area Sources. U S. CGovernment

Printin% O fice, Washington, D.C

United States Environnmental Protection Agency (EPA). 1991. Supplenent D to

Compi l ation of Air Pollutant Em ssion Factors, Volune 1. Stationary Point and Area
Sources. U S. CGovernment Printing O fice, Washington, D.C

The nost recent update, Supplenment F, was issued in July 1993. A new edition of the
docunent is expected to be published in Spring 1995

Al t hough not derived fromthe EPA conpilation, air toxics in the formof volatile organic
compounds were included for combustion turbines. Air toxics were not included in the

generic anal ysis because of their specificity in regard to plant design and specific fuel type.
We expect that air toxics would follow the same trends as other air quality inmpacts in
conmparing the alternatives. Air toxics were first included in the EPA conpilation in 1992

Comment 26 - significance of inmpacts: The Environnental Consequences section in

Chapter 4 conclude that "the reduction appears to be snmall" but "in absolute terns these
reductions are inportant.” W also feel that the SO2, NOx , TSP, and CO2 increnenta
changes on pp. 107-110 are significant. The incremental change of nearly 10 mllion tons
of CO2 and even the 2.5 mllion tons difference between the non-extension and certain of
the Extension Alternatives should be considered significant as applied to the President's
Cimte Change Action Plan. Simlarly, several of the Extension Alternatives for

Wast ewat er Production, Water Quality Inpacts, Waste Thermal Discharge, and Land Use

I npacts are significant (Platte River Power Authority).

Response: Significance can be judged in nmany different ways. W agree that the beneficia
effects found in the EIS are inportant and significant in many respects.

Comment 27 - custoner resource decisions: Wstern's short-term purchase decisions do

not dictate the size, technology, timng, location, or fuel input of power plants constructed
or planned by power producers. |f the Western resource is to be stable, it nust be stable
through changi ng conditions. Demand exists if Western buys or the customer buys. There

is norecognition in the draft EIS of the inpact of extensions on purchases of thermal

power; we do not take a position on whether it is appropriate for Western to purchase this
nmuch power, but only ask that the inpacts be analyzed (Lovel and Area Customner

Associ ation; Tri-State Generation and Transm ssion Association; lrrigation and El ectrica
Districts Association of Arizona; Land and Water Fund).

Response: W did not assess in the EIS analysis how varying Western's short-term
purchases directly influence the environment. Wstern generally mnmakes short-term power
purchases to make up for shortfalls in hydropower production resulting from hydrol ogic
conditions. The EIS anal ysis assunes water conditions that do not tend to encourage
Western purchases (see Table 3.11 in the final EIS for a summary of planning criteria by
region). To the extent that purchases are made within Wstern's region, the inpacts are
captured in the EI'S estinates.

Deci sions by Wstern's custonmers to construct new power plants or to enter into power
purchase contracts are conpl ex, requirin% the analysis of many issues. Price and
uncertainty are two key issues that may be influenced by Western's short-term purchases,
i f these purchases becone too severe. Western' s purchases can tend to increase the cost of
its resources. Thus, if Western over-commits to its customers, or if hydrol ogica
conditions are extrenely bad, Western's resource cost may change significantly.

However, if Western under-comrits its resources or fails to neet its obligations, its
custoners may build plants or purchase power to nake up for lost or uncertain Wstern
resources. Either over- or under—connittin? its resources inpacts the value of Wstern's
resources and potentially degrades system efficiencies.

If Western set out to mininize purchases, rather than to maxim ze product value, its
custoners would nake up for the |lost resources. Sone custoners may prefer to nmake their
own purchases, others may build new capacity. But these decisions are probably as
dependent on the status of other contracts, capacity, and options (e.g., the availability of
DSM, as on Western's actions. Custoner actions may not be the sane as those that
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Western woul d make because of differing contractual obligations, systemrequirenents,
managenent objectives, and attitudes toward risk

Sacranento is the only area where long-term purchases are an integral part of Wstern's
resources. These purchases are related to Western's entitlenents to portions of the
California-Oegon Transm ssion Project and the Pacific Intertie. Utilization of these
transm ssion assets are an ongoing el enent of the Sacramento Area O fice's marketing

pl anning. These power purchases are being assessed in an EIS currently under way for the
Sacranmento Area fice for power nmarketing activities after 2004.

The RRIM nodel used for the utility systemanalysis in the EIS has been enhanced for the
final EIS to distinguish between short- and |ong-term purchases and to inprove the

anal ysis of these purchases.

Conment 28 - resource-specific approval: Approval of generating plant construction and
operation is subject to licensing, siting, environnental and other regulations (Lovel and
Area Custoner Association; Tri-State Generation and Transni ssion Associ ation).

t is inportant to enphasize that power plant em ssions are subject to New Mexico Air
Cyalit% Control Regul ations (AQCR) under all the alternatives. |In addition, power plants
are subject to the 1990 Clean Air Act Anendnents; including the Title IV program

designed to reduce acid rain, and the Title V operating permits program which regul ates
and 1 nposes fees on plants with air pollutant emi ssions greater than 100 tons/year (State of
New Mexico Environnent Department).

Response: Western agrees that decisions to build new power plants will include provisions
for licensing, siting, and other environnental regulations. These decisions will be nade by
Western's custoners or other power generators, but are not likely to include Western
participation. Al new and existing power plants nust conply with Federal, state, and |oca
envi ronnent al regul ati ons.

Comment 29 - custoner resource decisions: Splintering of Western's resources wll cause
new resources to be acquired by Western's custoners (Lovel and Area Custoner

Associ ation; Colorado River Energy Distributors Association; Tri-State Generation and
Transmi ssi on Associ ati on).

Response: In the EIS analysis we found that the |loss of Western resources, either through
reservation for a resource pool or lack of certainty, tends to result in the construction of
new capacity and increased generation

Conment 30 - refinement of inpacts: Environnental results may need to be refined on a
proj ect - by-project basis (Arizona Power Authority; Tri-State Generation and Transm ssion
Associ ation).

Response: For purposes of this EIS, Wstern believes that results should continue to be
presented on a region-w de basis. Further analysis of new power plants will result when
those plants are planned, l|licensed and sited.

Comment 31 - generation data: Wiile there is a great deal of detailed data avail able on
fossil-fired generation, significant data are lacking for the alternative resources as shown i
Table F1 on p. 238. Table 4.1 (p. 75) does not have conplete data for such things as
airborne water from cooling towers and ash from wood wastes biomass (Lovel and Area

Customer Association; Tri-State Generation and Transm ssion Association).

Response: The tables have been inproved for the final EI'S. However, generic em ssion
factors are not consistently available for all technologies. Sone issues are identified only
with selected technol ogies. For exanple, airborne water from cooling towers is often
discussed in the literature for nuclear power plants, but not for other 3eneration tgpes. The
table does list thermal discharges, which may be either liquid or gas, and which may be

emitted to either water or air.

The table has been corrected to show ash from wood biomass. W cal cul ate that about
27.5 pounds of ash are produced for each MM of generation. This nunber is calculated
frominformation in DOE 1983, as follows:

* Pl ant capacity: 62 MN

* Assumed capacity factor: 80-percent (information in the reference docunent
suggests a capacity factor of 92-percent. This was adjusted to industry nornmns)

* Ash production: 5,972 tons annually

* 62 * 0.80 * 8760 hours/year = 434,496 MM per year

* (5,972 tons per year/ 434,496 MM per year) * 2000 pounds per ton = 27.49

pounds per MM ) )
The addition of this environnental inpact factor does not affect the outcone of the
estimates of ash production resulting fromthe alternatives. Wod-fired powerplants are
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not included in the resources considered in the capacity expansion analysis

Comment 32 - contract term Longer contracts woul d ease power-supply planning
(Intermountain Rural Electric Association).

Response: Longer contracts tend to reduce the uncertainty for utility planners

Comment 33 - contract term Longer contracts will aid in stabilizing river-flow patterns
(I'ntermountain Rural Electric Association).

Response: Al alternatives are neutral with respect to river and dam operations, even
though some may offer Western nore flexibility in responding to operational changes
st?nn1ng_fron1other actions or projects. Please see Section 2.2.3 of the EI'S for additional
i nformation.

Comment 34 - rate inpact of DSM Rate increases will result from DSM i nplenmentation
(I'nternmountain Rural Electric Association).

Response: The inpacts of DSM on average retail rates are the outcone of a very broad
array of factors that govern the demand and supply of electric energy services. The
purpose of RRIMis to simulate both of these mmjor conponents as realistically as possible
and to conformw th demand theory and conventional utility economics.

One view is that retail rates will rise in response to DSM prograns because retail rates
recover both capital costs and variable costs, but avoided production saves only variable
costs. Thus, capital costs nmust be recovered from a reduced sal es base. Rates must rise

by definition to recover revenue requirenents. The short-run view is overly restrictive in
assessing DSM i npacts, which require a broader |onger-run perspective.

The system dynam cs orientation of the RRIM nodel treats capital costs as fixed in the
short-run, but over the longer-term (10 years and beyond), all inputs becone variable or
only quasi -fixed. Wen a less restrictive view is taken in the Iong-run, conditions may
exi st for a given system (or even a conposite of systens? where average rates may be
unchanged or even reduced in response to DSM Rates could still rise, depending again on
the conplex interactions of DSM program design within demand/ supply bal ancing. The

revised rate inmpact nunbers in the final EIS reflect the possibility of m xed results: For
some systens rates, we estimate an increase in rates for Alternatives with greater |evels of
DSM but the effect on others is somewhat less. As indicated in the draft EIS and reported
in the final EIS, the percentage differences in rates across selected Alternatives are not
substantial, particularly given that they occur so far into the future

Cormmrent 35 - popul ation trends: Population Trend Tables 3.8 and Figure 3.11 contain
conflicting information. The estimates for |oad growh may be overly high due to this
conflict (I'ntermountain Rural Electric Association).

Response: Figure 3.11 and Table 3.8 do not conflict. Figure 3.11 shows the current trend
and projection of Populat|on for all states having any counties inside of the Wstern
Service Area. Table 3.8 sinmply shows the 1992, point-in-tine, breakdown of popul ation
across area office territories, conpiled by sunming the popul ati on of each county actually
pertaining to a given area office. Summng the population colum of Table 3.8 does not
yield the 1992 point on the graph in Figure 3.11, because in sone states, not all counties
?re in Western's territory. The popul ation information shown was not used in |oad growth
orecasti ng.

Comment 36 - EIS results: Results of the DEIS appear to be generally consistent with our
expectations (Salt River Project).

No response required.

Comment 37 - externality values: Concerning the inpact factors and externality costs in
the DEIS, the factors and costs need to be consistently applied among the contractors on a
regi onal basis (Metropolitan Water District of Southern California).

Response: The externality values presented in Section 2.1.1.1 are for information
purposes only. Externality values are not applied to resources in the analysis for the EIS
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nor are they required for Western's customers' use. o

The environnmental inpact factors presented in Table 4.1 are for purposes of analysis in the
FIS OH|y. Thg factors may be used by Western's custoners if they deem them appropriate

or their needs.

Comment 38 - DSM assunptions: The DEIS assunption of inplenentation of al
conservation up to 50 mlls is too high/not cost effective (Central Arizona Water
Conservation District).

Response: Selectin% a uniform programinpl enentati on cost cap to apply over a w de

range of utilities had to be done to performthe Programinpact analysis. The selected
val ues reflected a bal ance of information and judgnent concerning marginal resource costs,
fully allocated costs, and the fact that in some states, those utilities practicing DSM r ecei ve
mandat ed cost credits for resource acquisitions (see section 3.6.1 of the final EIS). In
sone regions during the 1990s the threshold for conservation is as high as 55 nmills for
cost -effectiveness levels. The areas for which 50 mlls was adopted were the ones where
the base case presuned a 45-nmill level. Thus, the 5-m |l increment at these |evels has a
smal | inpact on forthcoming DSM However, the 5-mill increnment served to preserve the
Program s encouragenent of a nore bal anced approach to DSM and generati on resources
within the I RP framework.

Conment 39 - contract term W agree with the DEIS identification of Western-w de
benefits if long-term contracts are signed; significant reductions in environnmental inpacts
can be achieved if long-term contracts are put into effect in conjunction with IRP (Northern
E?Iifgr?ia Power Agency; Palo Alto; Departnent of Energy-Cakland Operations Ofice;

anmeda) .

Response: This coment is consistent with the EI'S findings.

Conment 40 - contract term environnental benefits: Environnmental benefits may be far
greater that the draft EIS suggests, as short- term extensions inmpact ability to borrow
money and force hedgi ng of bets on availability of Western resources through pursuit of

| ow capital cost, high operating cost, environnentallg inpactin% thermal resources. This
results in a decreased conmitnent to renewabl es, which have higher fixed costs, and
adverse impact on revenue requirenments, which also discourages DSM i nvestnent. Long-

termcontracts encoura?e a long-term planning focus which equals environnental benefits.

We concur with the draft EIS analysis of the inpacts of resource certainty. Sound
environnental reasons exist for long-termcontracts to be consistent with the |ong-range

time horizon needed for effective IRP. Uilities regularly nake supply-side commtnents

of 30 years (Palo Alto; Redding; Departnent of the Navy; Anerican Public Power

Associ ation).

A 100- percent extension should be granted to custoners in full conpliance with the Energy
Management Program thirty years is the mnimum extension that should be considered due

to beneficial environnental inpacts. W support 25- to 30-year contracts on environmenta
grounds (Turlock Irrigation District; Plumas-Sierra Rural Electric Cooperative).

Response: Western cannot reserve power for potential new custoner needs if contracts are
extended at a 100-percent |evel for those entities that conply with the Program \estern
realizes that the draft EIS predicts relativelygreater environnmental benefits for contract terns
in excess of 18 to 20 years. At the sane time, an 18 to 20-year proposal has clear future
envi ronnental benefits over other alternatives with shorter extension ternms. An even
greater environmental advantage exists for 18 to 20-year future resource extensions under

the Program as conpared to the uncertainty and del ays associated with a potential project-
sPecific mar keting plan approach. The 18 to 20-year contract termin the Preferred

Al ternative bal ances environnental benefits associated with resource certainty against the
need for flexibility to respond to changing circunstances over tine.

We used the formula presented in Section 4.2.3 to capture elenents of uncertainty
associated with contracts simlarity with a large nunber of the Extension Alternatives in the
Program its inpacts did not appear materially different in terns of resource expansion and
costs/rates. The 100-Percent extension of avail able project capability would hanper

Western's ability to allocate Federally-produced power to new custoners. The

environnental effects of this scenario are presented in Figures 1 and 2

For organizational inpacts, prelininary analysis shows that existing custonmers would

assess the 100-percent/35-year proposal to be favorable in ternms of all organizationa

i mpacts categories, Eossibly the nost favorable after the No-Action alternative. These
categories are flexibility, equity, admnistrative burden, and risk and uncertainty. The

favorabl e inpacts are due to the | ong extension period and high percentage extension

all ocation. Custoners indicated in the organizational inmpact analysis that |ong extension
ﬁeriods provide the certainty and stability that custoners are |looking for. On the other
and, they may |limt Western's flexibility to function effectively in a constantly changi ng
envi ronnent .

Exi sting custoners would view the 70-percent/10-year proposal, due to the short extension
period coupled with a very | ow extension percentage, as having by far the | east desirable
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organi zational inpacts conpared with the alternatives. This would be true in all inpact
categories. Furthernore, custoners indicated in the analysis that 10-year extensions may
not be adequate for custonmers to prepare an effective IRP

Comment 41 - contract term environnental benefits: Add a 13th alternative of 98 percent

to 100 percent, 35 or 40 years duration, to nmaxim ze custoner stability and environnental
benefits. Consider an alternative with a 10-year contract length and a 70-percent allocation
of existing resources (Palo Alto; Arvin-Edison Water Storage District; Roseville; Land and
Wat er Fund?.

Response: Western has determ ned that the 70-percent/10-year alternative would not be
reasonable for analysis in the final EIS. The 10-year contract termis already included in
existing alternatives. The 70-percent allocation, with the remainder going into a resource
pool, allows too much power to go unallocated because potential new custoner |oads do

not require such a large allocation. Leaving the power unallocated would lead to
unnecessary power supply dislocations and potential devel opment of new, but largely

unneeded, supﬁly—3|de resources, defeating the purpose of |RP.

El ements of the 100-percent/35-year proposal are already present, although not in this
combination, in the 12 alternatives nodeled in the draft and final EIS. The Preferred
Alternative is treated as a conbination of Alternative 5 and 6 and was not nodel ed
separately. The proposal does extend Wstern's percentage of resource extension from 98
percent to 100 percent. Adding a new alternative will do little to describe or change the
environnental inpacts already captured by the existing alternatives. However, for

pur poses of conparison, a sunmary of the utility and environmental effects of the two
options is presented here.
A cursory analysis with the RRI M sinulation nodel showed that the scenario that assunes

a 70-Percent extension with 10-year contract lengths results in nore resource additions than
any of the Program Alternatives. The capacity expansion paths for each region under this
particul ar case are the closest of all to the No-Action Alternative. In addition, the RRIM
runs reveal ed higher average system costs (and average or unit revenues at the retail |evel)
for this scenario. |In conmparison with Program Alternatives, the greater |evel of capacity
additions result in fewer environnental benefits for inmpacts associated with new plant
construction, such as land use requirenents, as shown in Figure 1.

I mpacts resulting fromthe generation of electricity fromthe 10-year/70-percent extension
scenario are very simlar to the effects resulting fromthe Program Al ternatives, although
the trends identified in the EIS suggest that this scenario would result in fewer benefits.
The anal ysis found the expected result in four of the five area offices. However, the |arge
energy resource surplus in the Billings Area Ofice resulted in a contrary finding, |arge
enough to offset the expected trends In the other areas.

The nodel treats the lost Western allocation (in this case 30 percent) as short-termfirm
power. Wthin the nodel, generating utilities view the short-termfirmresulting fromthis
scenario as a conparatively |lower cost resource that they could use to neet loads in the
short term Thus, the RRIMruns uniformy reflect nore displaced thermal operation as the
ercent extension anpbunts decrease. To the extent that Western's resources would actually

e allocated to new or existing custoners, the availability of short-termfirmis an artifact of
the assunption about the fate of unallocated Wstern resources in the resource pool. This
artifact does not substantively alter the results until ver% | arge bl ocks of Western resources
enter the short-term nmarket and therefore does not affect the results of the analysis
presented in the EIS
A conparison of environnmental effects based on the nodel results shows very similar inpacts from
generation (all positive) for all of the Program Alternatives and teh two proposed options. An
exanpl e of these findings for SOx em ssions are show in Figur

2. Howeve
, because of the influence of the assunption about the use of Western's unallocated resources, we
anticipate that the effects of the 70-percent/10-year proposal would still be beneficial, but
| ess so than the Program Alternatives.

The 35-year/100-percent extension scenario was also summarily examined with RRIM and given its
near simlarity with a large nunber of the Extension Alternatives in the Program its iInpacts
di dnot appear materially different in terns of resource expansio

and costs/

ates. The 100-percent extension of available project capabilty would hanPer Western's ability to
al | ocate Federally-produced power to new custoners. The environnental eftects of this scenario
are presented in Figures 1 and 2.

For organi zational inpacts, prelimnary analysis shows that existing customers would asses the
100- percent/35-year propsal to be favorable in terms of all organizational inpacts categories,
possi bly the nost favorable after the No-Action Alternative. Th

se categori

s are flexible, equity, administrative burden, and risk and uncertainty. The favorable inpacts
are due to the long extension period and high percentage extension allocation. Custoners
indicated in teh organi zational inpact analysis that |ong extension

eri ods prov
de the certainty and stability that custonmers are looking for. On the other hand, they may limt
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Western's flexibility to function effectively in a constantly changi ng environnent.

Exi sting custoners woul d view the 70-percent/10-year proposal, due to the short extension period
coupled with a very |ow extensionpercentage, as having by far the |east desirable organizational
i mpacts conpared with the alternatives. This would be ture

n all inpac

categories. Furthernore, custoners, indicated in the analysis that 10-year extensions nmay not
be adequate for customers to prepare an effective IRP

Figure a. Total SOx Enmm ssions

Figure b. Total SOx Increnmental Change

Figure a. Total NOx Enmi ssions

Figure b. Total NOx Increnental Change

Conment 42 - natural gas projections: The draft EI'S assunption of the prominent role of
natural gas in the future may not be consistent with the DOE projection of gas production
peaking 1n 2005 and declining thereafter (Plains Electric Generation and Transmi ssion
Cooperative).

Response: The role of gas-fired generation is not presuned; rather, it is derived from

solving the RRIM equations. These RRIMruns are based partially on assunptions about )
the gas price delivered to utilities for generation and about the expected escalation in this
cost over the planning period. This is true for all generation/fuel types, as well. As noted

in the EIS, fuel price uncertainty is one of the major issues for long-run utility systens
pl anning. Chapter 11 in Kavanaugh et al. (1994) examined this elenment in a sensitivity

anal ysis framework. The role of gas does decline as the assuned escalation rate for gas
rises, all else being equal

The RRIM results do not seem inconsistent with the DOE projections for the nation as a
whole. For instance, in the EIA's 1994 Annual Ener?y Qut | ook, %as production in the

| ower -48 states does level off and stay conparatively flat in the 2010 tinme frame. But gas
imports continue an upward trend and electric utility consunption of gas for generation

i ncreases considerably over current |evels.

Ref erences: Energy Information Administration (EIA). 1994, Annual Energy Qutl ook
1994, Wth Projections to 2010. DOE/ El S-0383(94), U.S. Departnent of Energy,

Washi ngton, D.C

Kavanaugh, D.C., D.M Anderson, P.J. Barton, K F. Gygi, CD MGee, WH

Monroe, L.J. Sandahl, K K Tyler, GA Wight, AES Corp. 1994. A Sinulation Model

for Resource and Rate Inpacts in the Western Area Power Administration Services Areas.
PNL- 8721, Pacific Northwest Laboratory, Richland, WA

Conment 43 - air emission allowance levels: Appendix A Section A 1.2. Sulfur dioxide,

. 171, the last paragraph of the section states that allowances granted under Phase Il are
cal cul ated using the average enission rate of 1.2 pounds (per) nmBtu. This rate is
incorrect for many if not nost units in the Western area where we nust use our allowable
em ssions rate if it is lower than 1.2. For exanple, Plain's Escal ante CGenerating Station's
multiplier is 0.2. The resulting allowance total is considerably lower than if a 1.2 nultiplier
were used across the board. Please revisit the target average enission rate and adjust as
necessary (Plains Electric Generation and Transni ssion Cooperative).

Response: The referenced sentence on page 171 of the draft EIS states that "The nunber of
al | owances granted to the owner of a unit will be based on the average fuel consunption in
mllion Btus (nmBtu) for the years 1985 throu%h 1987 nmultiplied by the target average

SO2 emi ssion rates of 2.5 pounds per mMBtu (phase 1) or 1.2 pounds per nmBtu (in

Phase 2).
There are two _instances where the phase 2 target may be nodified using a 20-percent
adjustnment. First, plants that emit SO2 at a rate below 1.2 pounds/mBtu will be able to

i ncrease emni ssions hy ZO-Percent bet ween the baseline year and year 2000 (Myer et al

1993, p. 4-2). Second, plants that produce |ess than 1.2 pounds/mBtu during 1985 will

be awarded emission credits at the rate of their actual or allowable 1985 emssion rate, plus
20 percent, not to exceed 1.2 pounds/mMBtu. Plants enmtting |ess than 0.60

pounds/ mMBtu have even nore stringent requirenents. Thus, after phase 2 begins in the

year 2000, the S02 emission rate used to award all owances may be less than 1.2

pounds/ mBtu for plants that are cleaner than the target rate (Section 405(d), 42 USC

7651d) . However, operators nmay purchase or collect allowances to enmit quantities of SO2
greater than the target rate.

This | anguage was added to Appendi x A
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II1inois.

Section 405(d), Title 42 of the United States Code, The Clean Air Act.

Comment 44 - Relationship to other EISs: The draft EIS is flawed in its |ack of analysis of
Ehed;elatlonshlp bet ween the Program and other ongoing EI'S processes (Land and Water
und) .

Response: There are two power marketing EI'S processes under way w thin Western in
addition to the Energy Pl anning and Managenent Program One has resulted in the Salt
Lake City Area Integrated Projects Electric Power Marketing: Draft Environnental | npact
Statenent (DOE 1994). This SLCAO EIS was prepared to address the inpacts of a

Western proposal to establish commitment |evels for sales of long-termfirmelectrica
capacity and energy for the period ending in 2004. This termnus represents the tine

period when the power nmarketing provisions of the Programwi |l become active. Thus,
even though both anal yses address power marketing activities, the Program and SLCAO
El Ss address different tine periods. The Western IRP requirenments will becone active

when the NEPA and Adm nistrative Procedure Act processes are conpleted. For purposes

of analysis we assune that the Program EI'S alternative provisions apply to the Salt Lake
City area upon adoption

second NEPA process under way is the Sacranmento 2004 Power Marketing Program EI S

This EIS is still in the alternatives analysis stage. As noted in the Draft EIS, the Program
IRP provisions will apply to the Sacranmento Area, and many Program power marketing
provisions wll be incorporated into some Sacramento alternatives. Both of these El Ses

address simlar tine periods. The Sacranento EIS pays particular attention to power
purchases in support of its power marketing activities.

A key point of differentiation between the Program and other ElSes is their focus on hydro
operations. In the ProgramEIS, all alternatives are neutral with respect to river and dam
operations, even though sonme may offer Western nore flexibility in responding to

operational changes stemming from other actions or projects. Both the Sacranento and

Salt Lake City El Ses anal yze potential changes in hydro system operations and potentia

i mpacts on river systens.

The | RP provision of the Programwill apply to all of Wstern's long-term firm custoners
and is not project-specific.

Reference: Salt Lake City Area Integrated Projects Electric Power Marketing: Draft
Envi ronnmental | npact Statement. DOE/ EIS-0150D, U.S. DOE, Washi ngton, D.C.

Comment 45 - allocation anounts: The draft EI'S concludes that greater percentage

all ocations result in |less adverse environnental inpacts. W do not agree, as this does not
take into account Western's substantial purchase activities and associ ated environnental

i mpacts. Large Bercentage al l ocations nmay have the perverse effect of having coal -fired
power purchased by Western displace custoner investrment in efficiency and renewabl es

(Land and Water Fund).

Response: The analysis for the EIS assunes average water conditions, under which the
need for Western purchases are mnimal. Further, Wstern's purchases are constant across
the alternatives, and thus, are not explicitly analyzed, although the inpacts of these
purchases are included equally in each of the alternatives.

One of the key assunptions within the Program Alternatives is that IRP is inplenented and
all cost-effective DSM neasures are acquired up to an investnent cap. This cap varies by
Area Ofice and represents the margi nal cost of an avoided resource. Assumng that al
cost -effective DSM neasures are taken, if purchases are needed to augnent Western's
resources, these purchases are likely to come fromthermal power plants. Precisely what
type of plants would vary bz_hydro project, if Western is making the purchase; or by utility
system if customers are making the Purchase

Western does not influence regional [oad through its power purchases. |If Wstern does not
meet a portion of a load, a resource nust be acquired to neet the need. This acquired
resource has its own set of environmental inpacts.

Comment 46 - inpact of wind resource on land use: Table 4.1, p. 77, states that w nd has
5.9 acres per negawatt capacity. This does not represent the wind variances in the Upper
Pl ai ns. W have observed that various reports suggest 20 to 80 acres per nmegawatt (Basin
El ectric Power Cooperative).

Response: The 5.9 acres per negawatt capacity is based on acres actually occupied by
generators, roads, utility lines, and other equi pnent dedicated to mai ntenance and operation
of the plant. Additional acreage is required for spacing the generators but is available for
conmpati bl e uses, such as livestock grazing, agriculture, or photovoltaic power production.
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Addi tional acreage nay anount to about 113 to 233 acres per negawatt of capacity.

For conparison, we reviewed the Kenetech w ndpower scoping statenment for a project

near Carbon, Woning, subnmtted as an attachnent to the coment letter on the draft EIS
fromthe Bureau of Land Managenent. W also sought additional information about the
project from Richard Stone at the Bonneville Power Administration. Currently, this project
IS estimated to require 318 acres of disturbed land to site 70.5 MWV of w nd generators

This anounts to 4.5 acres/ MV The full developrment will require 1,847 acres of disturbed
land to site 500 MWof wind generators. This amunts to 3.7 acres/ MV The ful
devel opnent will sit on a total of 62,000 acres of l|land (disturbed and undi sturbed). The

total amounts to 124 acres/MN  Thus, the range of values is large, but within the range
described in the first paragraph above

Table 4.1 in the EI'S has been nodified to indicate that the [and use environmental inpact
factor for wind addresses disturbed |and only.

Coment 47 - use of nDdeIinﬂ results: The draft EI'S should state nuch nore cIearIY,
forcefully and frequently that the npbdel results are valid for only the theoretical franmework
of the EIS, and should not be the basis for comparing future utility performance (M dwest

El ectric Consuners Association).

Response: Al though environnmental benefits associated with Program i npl enentation were
forecast in the Programdraft EIS, Western will not use those predicted energy savings as
the neasure of successful custonmer |RP inplenentation. The predicted energy savings in
the draft EIS are useful in identifying regional trends for purposes of environnental

anal ysis, but the assunptions and analysis are far too broad to be useful in setting
customer -speci fic energy savings goals. In fact, the establishnent of custoner
conservation goals by Western would be totally inappropriate, as an | RP should consist of
cust oner - defi ned goals and objecti ves.

Comment 48 - nunber of consuners: The draft EI'S should better reflect the number of
consumers served through generation and transm ssion cooperatives that are party to power
sales contracts with Western (East River Electric Power Cooperative; Corn Belt Power
Cooperative).

Response: Western agrees that a contract for the sale of power to a generation and

transm ssion cooperative provides benefits, through |ocal distribution cooperatives, to

t housands of consuners in the region. This situation exists with any |arge custoner

serving residential load, and is certainly true for generation and transm ssion cooperatives
that serve a |l arge geographic area. For exanple, according to the East River El ectric Power
Cbggeratlve annual report, about 250,000 people are served through East River's 26

menber systens over an area the size of the state of Indiana. However, Western does not
have consistently reliable information on the nunber of consuners served by its generation
and transm ssion cooperative custoners. Due to this |lack of data, no quantification of
consunmers is included in the final EIS

Comment 49 - Western resource decisions: Western should not do an IRP itself or make
conservation purchases. Existing supply-side powerplants are |ess expensive than
conservation. Conservation is a decision that should be made by power suppliers that are
responsi ble for neeting load growh (Basin Electric Power Cooperative; Central Montana

El ectric Power Cooperative; Loveland Area Custoner Association).

Response: Western believes that integrated resource planning principles should be used in
its future acquisition of firmng resources. Custoners rely on Wstern to purchase firmng
energy on a least-cost basis. To neet this responsibility in the future, Vestern wll
consider all energy alternatives in its purchase nix, inc uding renewabl es and energy
efficiency. Cost-effective renewable, energy efficiency, and demand-side resources would
all conpete on an equal basis, with adverse environnental effects of new resource

acqui sitions being mnimzed to the extent practicable. Wstern's custoners wll benefit by
recei vingthe | owest possible rates; the environnment will benefit from Western's purchases
of environmentally sensitive sources of energy; and the larger public interest wll be served

by Western's efforts to foster the use of clean ene&gy. The acquisition of resources in
support of Western's hydroel ectric conmtnents should be based on integrated resource

pl anning principles, with cost-effective renewabl e resources, denmand-side nmanagenent,

and energy efficiency being treated as viable alternatives to the purchase of firmng energy.
Western will not develop a regional IRP to plan for the resource needs of its custoners.

The use of IRP principles by Western will be limted to Wstern's resource acquisition

needs for firmng of 1ts hydroelectric resources

Western agrees that its custoners are typically responsible for neeting |oad growh

Western does not want to assunme utility responsibility for nmeeting all regional power

needs; this is not an appropriate role for Western. However, Western has comitted to the
use of IRP principles in its resource acquisition and transm ssion Planning activities. To
meet its firm power comrtnents, Western has historically acquired firmng energy from

exi sting generation in the area during periods of bel ow average water conditions. Through
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the use of principles of IRP, Wstern nay identify cost-effective renewable resources and
demand- si de managenent investnents in the future to help neet its resource needs. No
acquisition of conservation will take place in the absence of an agreenent with the entity
whose | oad is being conserved.

Comment 50 - resource pool: A 10-percent resource pool is arbitrary and unsupported.
We support no less than a 25-percent withdrawal from existing custoners. Uility status
shoul d not be necessary for an allocation of Wstern power. An alternative should be
added reserving a non-conpetitive allocation of Federal power to tribes in Wstern's
service territory. The draft EI'S does not provide a basis for determ ning whether a 10-
percent resource pool is too small. The draft EI'S does not define the disposition of new
power resources, does not set forth need criteria, does not consider the environmenta

I mpact on new custoners, does not define equity in the allocation of power and does not
ge in§ Western's constraints (Oglala Lakota Nation; Standi ng Rock/ Cheyenne River

i oux) .
The draft EI'S inposes restrictions on the need of our tribe for |ow-cost hydroelectricity. A
resource pool of 25 percent is needed to neet the massive growth in the Southwest and to
assure tribes receive an allocation. The draft EI'S contains no guidelines or policies for
al l ocations fromthe resource pool; our need for power to neet irrigation |oads is

i mediate; the draft EI'S nust address how resource pool power will be allocated to a non-
utility preference entity; the draft EI'S should consider the needs of applicants for power and
the needs of tribes-this would be equitable and serve to uphold the trust relationship of the
United States to the tribes (Ue Muntain Ues).

Response: Western has taken several positive steps to assure that the needs of Native
Americans for cost-based hydroelectric power are net. In the past, the benefits of

hydr opower have often been realized by Indians through allocations to cooperatives that

serve tribal load. 1In the future, Western expects to nmake allocations directly to the tribes.
In recognition of the special and unique |egal relationship between the United States and
tribal governnments, the historic requirement of utility status will no |onger be maintained
for Native Anmerican reservations

Western nmaintains that the tribes should receive their fair share of the marketable resources
avai l able. A power reservation for Native Anericans of 25 percent of the current

commitnments fromthe Eastern Division of the Pick-Sloan Mssouri Basin Programis far

greater than that needed to neet a fair share of the power needs of the requesting tribes.
Western Proposes to allocate power to Native Anericans for use on the reservation (and
potentially off the reservation under certain circunstances) out of project-specific resource
pools, but will determine the size of the pool based upon the need to neet an appropriate
share of the load for eligible new custoners

Western does not agree that an alternative should be added reserving a non-conpetitive

al l ocation of Federal power to tribes in Wstern's service territory. Neither equity nor
environnental quality is served by w thdrawi ng power from existing custonmers to neet the

| oad growth of new customers. Based on Western's estimate of potential new customer

load in the marketing area, a 3-percent resource pool is adequate to neet a fair share of the
needs of elk?ible new custoners within the marketing area of the Eastern Division of the

Pi ck- Sl oan ssouri Basin Program

A 25-percent resource pool would equal 500 MWV of firm power, a resource far in excess

of the loads of all potential new customers in the region. As docunented in the EIS, there
are increased environnental inpacts associated with ﬁrogressively | arger resource poo

sizes. Western believes that an extension of |ess than 90 percent of the resource to existing
custoners may |ead to unnecessary power supply dislocations and potential devel opnent of

new, but |argely unneeded, supply-side resources, |essening the efficiency of the integrated
system and defeating the purpose of the Program \Western sees no reason to allocate

power to an entity in ampunts greater than its |loads, as this would deny a val uabl e

renewabl e resource to existing custoners. It is contrary to Western's policy to allow a
custonmer to resell hydropower to third parties.

It is true that the draft EI'S does not define the disposition of new power resources, as

Western does not know if new Federal resources will be developed. The timng and
| ocation of any new resources is unknown. Due to this uncertainty, Western states in the
final rule that any new resources will be used to reduce the need to acquire firmng

resources, retained for operational flexibility, or allocated by the Administrator. Under this
approach, Western can make decisions about new resource use at a tine when nore
information is known.

Western a?rees that utility status is not required in order for a tribe to enter into a contract
e

for the sa of hydropower. Applicable |aw does not prohibit this policy decision. As
docunented in the final rule, Western is willing to enter into a contract with a nonutility
tribe as long as the tribe is ready, willing and able to receive the allocation. Western wll
work with appropriate third parties to assure that the benefits of cost-based Federa

hydr opower are delivered to Native American consuners.

The draft EI'S does not address how the power will be allocated out of the resource pool, or
the basis for allocations. These decisions will be made in a project-specific allocation
process at a tine closer to the expiration date of existing contracts. Such factors as need,
equity, Western's constraints and the environnmental inpact of allocations out of the

resource pool will be considered as part of a future, project-specific allocation process.
Necessary environnental docunentation will be prepared at the time of the project-specific

al | ocation process.

Western supports the Departnent of Energy's American Indian policy which stresses the

need for a governnent-to-government, trust-based relationship. The key thene throughout
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the Departnent's policy is consultation with tribal governnments so that tribal rights and
concerns are considered prior to action being taken. Western has nmet with Indian tribes
and tribal representatives throughout the Program public process, and is currently neeting
with tribes located in the Mssouri River Basin on a nonthly basis. To nmitigate the
econom ¢ conditions on reservations within Wstern's nmarketing area, Wstern has

responded favorably to the comrent that tribal utility status shouldnot be required before a
power sales contract can be offered, and has al so adopted tribal comrent bY agreeing to
enter into contracts with the tribe directly. These policy decisions clearly show how
Western has been responsive to the needs of tribal nations, and that the consultation has
been neani ngful and substantive.

No deci sion has been nade on the size of the resource pool for potential new custoners
within the SLCA/IP marketing area. The size of this project-specific pool will be
determined at a later date. Western is working with the Ue Muntain Ues to determine if
proj ect use power mght be nmade available for certain irrigation punping |oads before
existing firm power contracts expire in the year 2004.

Comment 51 - customer resource decisions: Western should not be analyzing customer
choi ces and decisions in the draft EIS. Planning is the job of the utility (Tri-State
Generation and Transm ssi on Associ ati on).

Response: Weéstern needed to determine the environmental inpact of the Energy Plannin%
and Managenent Programin order to fulfill the requirenents of NEPA. This included the
direct inpacts of Western's actions and the indirect inpacts associated wth anticipated
custoner activities in response to the Program \Wstern predicted the response of its
customers in the aggregate for environmental analysis purposes only. The actual choices of
resources will be nade by the custoners, who have the responsibility to nmeet future needs.

Comment 52 - EIS scope: Western should broaden its purpose and need statement to

i ncl ude objectives such as assuring a stable and reliable hydro resource, assuring rate
stability through control of operations and mai ntenance expense and other program costs,
providing flexibility to nutually agree and incorporate changes in Wstern's prograns

t hrough customer funding, joint participation and other means to reduce costs (Lovel and
Area Custoners Association; Colorado River Energy Distributors Association).

Response: Western enbraces and endorses the objectives suggested. These values are
central to Western's strategic plan and are inportant agency objectives. However, they are
beyond the relatively narrow scope of the Program and will not be added to the purpose
and need statenent for the EI'S

Comment 53 - contract term Western should consider additional 25-year rolling
extensions at the customer's option when subsequent IRPs are submitted to Western
(Lovel and Area Custoners Association).

Response: Extensions of contracts for an additional 25 years at the custoner's option
upon submttal of subsequent IRPs to Wstern, would cause hydropower resources to be
extended too far into the future for Western to respond to changi ng circunstances over
tinme.

Conment 54 - exchanges with BPA: Western should trade hydropower resources with the
Bonnevill e Power Administration in tinmes of need to avoid purchasing thermal power.
(Irrigation and Electrical Districts Association of Arizona).

Western has failed to explore mitigation strategies with BPA (Land and Water Fund).

Response: Western has in the past explored the potential for nutually beneficial exchanges
of power between the SLCA/IP and BPA. Suitable transm ssion arrangenents are key to

such an arrangement. Western will continue to pursue cost-effective exchange

arrangenents in the future

Conmment 55 - energy efficiency requirenents: The draft EIS alternatives don't include
sufficient incentives and requirenents to nmake the Program meani ngful. Approval criteria
shoul d be devel oped, such as m ni mrum standards for energy efficiency in each of severa
custoner classes, mninum annual progress requirements to reach those efficiency

standards which reflect the capabilities of custoner classes, recognition of the relative
environnental cost of resource alternatives, and guidelines for selection of new resources
whi ch al ways address environnental costs and encourage selecting alternatives that

m ni m ze environmental danage. Western should require custoners to neet verifiable

file:///1)/Data%20Migration%20T ask/ElS-0182-FEI S-1995/19eis0182_g.html[6/27/2011 10:56:09 AM]



Energy Planning And Management Program, Wapa Programmatic Doe/eis-0182

ef ficiency standards and nake resource choi ces which mnimze environnmental inpact
(Sacranmento Municipal Uility District).

The draft EI'S shoul d docunent successful exanples of |oad nmanagement and conservation;

the draft EI S should identify a set of prograns/plans to neet efficiency objectives, even if
beyond the ability of Western to inplenent under existing |law, Wstern should

comparatively analyze in depth selected C&RE energy activities, with an enphasis on | oad
managenent and rate design I nprovenents; the use of tine-of-day, seasonal and

interruptible rates nust be considered in the final EI'S;, Wstern should consider in the fina
El S a rebate program under which Western offers incentives (EPA).

Response: One of these conmentors subsequently sent Western a letter aPPreciating the
constructive changes made in the Program and characterized it as "a well reasoned and
forward | ooki ng conprom se which advances the role of Wstern and its custoners in the

transformation of the ener%y industry to a nore sustainable and conpetitive future. . . . The
exanpl e set by Western with this Program further denonstrates the value of the federa
power marketing programas a force for progress in the utility industry.” The initia

concerns expressed by this comentor apparently have been satisfied by the issuance of the
proposed Program

G ven the diversity of Western's custonmers and the varying resource strategies enPloyed

by our custoners, Western has not found an equitable way to judge and appropriately

reward t he energy efficiencY achi evenents of its custoners. For this reason, Wstern has
not adopted incentives, including rebates, as a reward for exceptional energy efficiency
achi evenent. The use of power as an incentive undernines the stability of existing
resources that act as the foundation for quality integrated resource planning. Western
supports the concept of a pool of assistance dollars that could hel p suppl ement and support
customers investnents in ener%y efficiency and renewabl es. Budgetary constraints prevent
Western from inplementing such a pool in the near future

Western sees no need to develop efficiency standards for its custonmers as a basis for
nmeasuring successful integrated resource planning. Section 114 of the Energy Policy Act
does not mandate such an approach. Customers are responsible for making resource

choices to neet their future needs on a |least-cost basis; if an efficiency resource is |east cost
and consistent with the resource strategy of the customer, it will be chosen by the
custoner. The purpose of an IRP is to identify and foster resource choices that are cost-
effective, not to pronmpte a particular type of resource without regard to cost. Western

expects that efficiency will be chosen as a resource on its nerits as a result of customer IRP
devel opnent and i npl enentati on. o ) . o .
Western will not require the quantification of environnental externalities, wth mandatory

use of these values in custonmer resource decisionnakin?. The reasons for this decision
include the lack of public POliCY consensus resulting from the ongoi ng public debate and
scientific analysis; the difficulties in devel oping appropriate quantifications of
environnental inpacts for the many resources available to custoners; and the congressional
requi rement that Western's customers "mnimze adverse environnental effects of new

resource acquisitions to the extent practical." This review standard is different from a
mandat ory environnmental externality approach

In addition, quantification of externalities is a Policy question that falls under state
jurisdiction at the present tine. Establishment of a Western standard woul d not
appropriately reflect comty between the states within Western's service territory and the
Federal governnment. Conmplicating the issue is the fact, as described in nore detail in
Chapters 2 and 3, that the western states have widely varying policies on quantification of
externalities. Even if Western felt it appropriate to develop a common externality standard
it would be inpossible to reconcile such a standard with the heterogeneous approaches of

the states. Further, if Wstern were to require quantification of externalities, Western's
custoners could find thenselves at a inappropriate conpetitive di sadvantage as conpared

to non-custoner utilities not bound by such a stringent standard under state |aws and

regul ations. For all of these reasons, Wstern will not require the quantification of
externalities in the final Program ] )
Incentive rates and rate design nodifications will not be analyzed as part of the Program

ElIS, as they are outside the scope of the Program Rate issues, including incentive rates
and rate design, should be addressed within Western's |ong-established public ratenaking
process. Western anticipates that the use of incentive rates and rate design by Western's
utility customers could be a reasonable option to pursue as part of their TRPs. Wstern will
provi de techni cal assistance on this subject to custoners on request.

The draft EI'S documents certain exanples of |oad managenent and conservation that are
successful. Western's technical assistance program as enbodied in the Resource Planning
Qui de, docunents virtually every efficiency, conservation and | oad nmanagenent activity

that exists in the utility industry today. Further, nany comments on the draft EI S
document the extensive custoner activities in these areas.

Al ternatives beyond the ability of Western to inplenment under existing |aw were not

consi dered, as the purpose and need statenment requires that the Program be devel oped in an
equi tabl e manner consistent with Western's |egal obligations and constraints.

Conment 56 - program scope: Western should broaden the scope of its proposals to

i nclude various reforns, including better decisional processes for power
purchases/transm ssion investnment; devel opnent of a strategic plan to assist custoners in
acquiring renewabl es/efficiency; Incentives to encourage energy efficiency/renewabl es;
establishnent of clear-cut criteria for purchase power; neaningful |RP requirements. It is
premature to essentially lock in current allocations given the substantial uncertainties
surroundi ng ongoi ng environnental processes. Wstern's heavy reliance on purchased
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power creates both econonic and environnental risks; these purchases coul d becone
substantially nore expensive given increased regulation of SO and CO2 in the future.
These risks should be borne by the selling utilities; nore rapid acquisition of

renewabl es/efficiency would mitigate the need for purchase power; be nore proactive in
using your grid to deliver renewables to the market, expand your technical assistance on
renewabl es, and devel op a renewabl e resource acquisition target (Land and VWater Fund).

Response: Western agrees that integrated resource planning principles should be used in its
future acquisition o firnin% resources and in future transm ssion planning. Custoners

rely on Western to purchase firmng energy on a |least-cost basis. To neet this
responsibility in the future, Western will consider all energy alternatives in its purchase
m x, including renewabl es and energy efficiencY. Cost -effective renewabl e, energy
efficiency, and denand-side resources would all conpete on an equal basis, with adverse
environnental effects of new resource acquisitions being mnimzed to the extent

practicable. Wstern's custoners will benefit by receiving the | owest possible rates; the

environnment will benefit from Wstern's purchases of environmentally sensitive sources of

energy; and the |arger Eublic interest wll be served by Western's efforts to foster the use of
as taken positive action to inplenment integrated resource planning

cl ean energg. Western
principles by starting a separate public process to receive input on inplenentation of
Western's commitnent. 59 FR 62724 (Decenber 6, 1994).

The acquisition of resources in support of Western's hydroelectric conmitnents shoul d be
based on integrated resource plannln? principles, with cost-effective renewabl e resources,
demand- si de nanagenent, and energy efficiency being treated as viable alternatives to the
purchase of firmng en%kg . Ri sk managenment (such as assessing the risk of future

regul ation of SO2 and g will be part of Western's principles. These principles are being
devel oped in a separate public process. Wstern will not develop a renewabl e resource
acquisition target as part of this Program but wll consider such an approach under the
separate public process that is ongoing. Renewables will be assessed on their nerits, and
acquired pursuant to Western's use of principles of |IRP.
Western has a strong desire to support the devel opnent of renewables. An overview of
Western's actions in support of renewables hel ps put the comments received on the
Program in proper context. Recently, Wstern has commtted to undertake a market

assessnment of the potential for solar power in the southwestern United States as part of the
Sol ar Enterprise Zone initiative. Wstern has offered its narketing, transm ssion and
power system operations expertise to the SEZ.
Western has been active in pronnting renewabl e energy in partnership with Native
American Indians. Western, in coordination with the Navajo Nation, the Departnent of

Energy and Sandi a Nati onal Laborator%, has been instrunmental in supFIying orty
photovoltaic units to the Navajo Tribal Utility Authority for installation at renote homes on
the Navajo reservation. As extensions of distribution [ines to these renote |ocations woul d
be prohibitively expensive, installation of photovoltaic technology is a comercially viable
alternative. Western has contributed to an assessnent of wood fuel supFIg on the Wite
Mount ai n Apache reservation to determne the quantity of this fuel avallable for power
cogeneration. To pronmote Indian health, Western is participating in the Navaj o Rootfue
Pronotion project, which will evaluate the feasibility of growing and harvesting rootfuels
as a replacenent for coal as a fuel in Indian hones. Another exanEIe of a partnership

bet ween Western and Native Americans is an assessnment of the feasibility of producing
Eiogas fuel from solid wastes to neet the needs of renote Navajo villages and cluster

ones.

In addition to the many renewabl e resource workshops that have been sponsored and the
nunerous publications that Wstern has devel oped, Western has created the Resource

Pl anni ng Guide, a technical assistance tool that will help customers to prepare integrated
resource plans as required by section 114 of the Ener?Y Policy Act of 1992. The RPGis a
personal - conput er based piece of software that will allow custonmers to evaluate renewable
resources as a future resource
Western's Sacranento Area O fice recently provided technical assistance for a feasibility
anal ysi s of using w nd-generated energy at Lawrence Livernore National Laboratory. |If
the analysis is favorable, Western will work with the |aboratory to inplenent the use of
wi nd energy. Western has also nmade its transm ssion system avail able to wheel power
fromw nd generation to load. Al of these activities show Western's conmitnment to the
fostering of renewabl es as an inportant factor in the nation's future resource mx.

Gven the diversity of Western's custoners and the varying resource strategies enPoned

by our customers, Western has not found an equitable way to judge and appropriately

reward the energy efficiencY achi evenents of its custoners. Forthis reason, Western has

not adopted incentives, including rebates, as a reward for exceptional energy efficiency
achi evenent. The use of power as an incentive undermnes the stability of existing
resources that act as the foundation for quality integrated resource planning. Wstern
supports the concept of a pool of assistance dollars that could hel p suppl ement and support
custoners investnents in enerﬂy efficiency and renewabl es. Budgetary constraints prevent
Western fron1inPIenEnting such a pool in the near future
Western is not locking in current allocations. Wstern is extending a percentage of the
resource available at the end of the term of existing contracts, to allow the inpacts of
ongoi ng assessnents of operational changes to be reflected in Western's nmarketabl e
commitnments. After the extension contracts becone effective, Western has the right to
adjust its commitnments on five years' notice in response to changes in operations or |ong-
term hydrol ogy. These Program features are designed to accomodat e changi ng

circunstances, not to inpede Western's flexibility.
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